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BBEAEHHE

[IpakTHKa SKCIIyaTallud BOJONPOBOAHEIX COOPYKEHHH
M TpOBe/ileHHus HaJaJOyYHLIX paboT MoKasaja, 4To uMelomas-
cs JMTEpaTypa mo METOAMKaM ONpeAesieHHS Pas3JHUHBIX
KOMIIOHEHTOB B BOJle, a TaKXKe KayeCTBa pPearcHToB, NpHMe-
HSEMBIX B TEXHOJIOTHH 06paGOTKM BOJH, He OTBedaeT COBpe-
MEHHHIM TPeGOBaHUsAM. B CBSI3W ¢ 5TUM BO3HHKJA HEOOXOAH-
MOCTh B NepeH3JlaHH! BPeMeHHOH MHCTPYKLUHMH IO ONpefede-
HUIO KayecTBa BOJHI, BHIIYIIEHHOA MMHHCTEPCTBOM KOMMY-
HaJbHOro xoa3sifictBa B 1958 r., sHauuTesbHO NepepaGoTaH-
HO! ¥ JONOJHEHHOMH, ¢ BK/II0YeHHEM B Hee ClelHaJbHOIO pas-
Jiesla, OCBelllaloNIero METOAMKM OmpejleJieHHs KauyecTBa pea-
FeHTOB ¥ TEXHOJIOTHIO MX NPHMEHeHHs Ha KOMMYHAJbHHX
BOJIOIPOBOAAX.

OcHoBHag Uesib HACTOSIETO NepeusjaHus — oGoGuieHne
IIePEIOBOrO OMBITA B MOCTAHOBKE JabOpaTOPHO-NPOU3BOJ-
CTBEHHOTO KOHTPOJIS KauyecTBa BOJAbI U peareHTOB H cocpe-
IOTOYeHHEe B €IHHOH MHCTPYKUMH BCEX HEOOXOQMMEIX CTaH-
JIlapTHHX METOAMK, OTPaXKaloMHMX B IOJHOI Mepe COBPEMEH-
HHH ypoBeHb (YHBHKO-XHMHYECKOTO H TEXHOJOTHYECKOTOo
aHaj@3a BOABI M NPUMEHSIEMHIX IJil ee OYHCTKM PearcHTOB.

JlaGopaTopHO-IPON3BOACTBEHHBI KOHTPOJbp KadecTBa
BOJBI, KaK H3BECTHO, SIBJIETCS OAHMM H3 BaXKHEHMMX IpoO-
bUIaKTHYECKUX MEPONPUATHH AJs obecneuenys CaHATAPHON
HaleXXHOCTH PaGOTHl BOXONPOBOAHHEIX cHcTeM. OmmT 2KC-
IJyaTaluy KOMMYHaJbBHBIX BOJAONPOBOAOB TMOKa3al, 4TO
TaM, rje CHCTeMaTHYeCKH U NPaBHJbHO OCYIIECTBIAETCH JIa-
6opaTOpHBI KOHTPOJb, CJydaeB OTCTYIWIEHH#H OT CTaHAap-
Ta Ha KavYeCTBO BOJAH He MMEETCS HJM IO KpafiHeHl Mepe HX
BO MHOTO pa3 MeHbINe, 4€M Ha TeX BOAOIPOBOAAX, IL€ KOHT-
POJIb HOCHT 3MH30JMYeCKHit XapaKTep H BHIOJNHACTCH HE B
NOJHOM o6beMe.

HsBecTHO Takxe, uTo J1a6OpaTOPHO-NPOH3BOACTBEHHEIH
KOHTPOJIb He TONBbKO (QHKCHPYET Te HWIH HHhIe KaueCTBEHHLIe
H KOJIHUeCTBeHHBIe IOKa3aTesNH, HO HamPaBJsieT U pPeryJH-
pPYeT TEeXHOJIOTHYECKHEe IIpHeMHBl, NPH3BaHHBlE O0O0ECHeUHTh
TpeOGOBaHUsL CTAaHAApPTa HA KAUSCTBO BLHINYCKaeMO# NPOAYK-
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uuY, T. € B HameM Clyyae — oyMIleHHOH Boawl. B Hacros-
miee BpeMsa paspaGarteiBaercsi HoBmit I'OCT Ha kauect-
BO BOJHI, NpeAyCMaTPUBAIONIM} 3HAUYHTE/bHOE pacIUhpeHue
IeficTBylomero cranfapra. [loaTomy B AaHHOH MHCTPYKUHH
yuTeHbl HauboJiee BaXKHblE M3MEHEHUs H JJISi BCECTOPOHHEH
OLEHKM KayecTBAa NUTbEBOH BOJALI B HEe BKJIOYEHH! OINpene-
JIEHHS] MHOTHX HOBLIX KOMIIOHEHTOB,

Heo6xopuMo OTMETHTDb, YTO 32 NOCHEAHHE IOALl IIPOH30-
mieJl 3HAYUTENbHHIA NPOTPecc B NOCTAHOBKE M INPOBEACHHH
1260paTOPHOro KOHTPOJA KauecTBa BOJBI, H3MEHWJICH O0D-
€M KOHTPOJISl, YTO €CTECTBEHHO He HAIIO OTPaXKEHHE B HH-
CTPYKILHH, u3AaHHO# B 1958 r. DTH nepeMeHs ydYTeHH Ipu
COCTaBJIEHHH NAHHOH HHCTPYKIHUH. B uacTHOcTH, yBelnyeH
06beM KOHTPOJIS M YTOUHEHb METOAMKH OTHEJbHHEIX (DH3HKO-
XMMHYECKHX H TEXHOJOTHYECKHX OIpelesieHHH ¢ HCIO0Jb30-
BaHHeM HauGoJiee COBDEMEHHLIX AaHAJUTHYECKHX I[PHEMOB
00’b€KTHBHOIO KOHTPOJIA.

BKJIOYEHHBIE B HHCTPYKUHIO METOXMKH NPOLLIH MHOro-
JIETHIOI0 IPOBEPKY B 3KCINIYaTAIlMOHHBIX YCJIOBHSX Ha KOM-
MyHaJbHBIX BOJAONPOBOAAX M B GONBLIMHCTBE CBOEM COOT-
BETCTBYIOT CTAHAAPTHBIM METOaM HCC/ef0BaHus.



i. OBIYHE CBEAEHUS

JlaGoparopua AJsa HcclegOBaHHUA BOAbI H ee oGopynoBaHue

1.1, JlaGopaTopHsl AONKHA HAXOAUTbCsH BOJM3H KOHTpO-
JUPYEeMOro UCTOUHUKA M OYHMCTHHIX coopyxeHuii. Takoe pac-
NOJIOXKEeHHe ee YAOOHO NPH NPOBENCHHH SKCIHEPHMEHTA/bHBIX
M KOHTPOJIBHHX paGoT HeNmoCPeJCTBEHHO Ha OYHCTHHX CO-
OPYXEHUSX.

1.2. JlaGopaTopuio HeOOXOAUMO OGeCHeuHTh LEHTPalb-
HbIM OTOINIEHHEM, 3JEKTPHUECKHM OCBelleHHeM, TeXHHuYec-
KHM 3JIEKTPOTOKOM HJIH I'a30M, IPHTOYHOH U BLITSAXKHON BEH-
THAAUMeH, BOJONPOBOAOM U KaHaJHU3aLHex.

1.3. ina npoBeleHHss XMMHYECKHX PaGoT, KOTOpHeE CO-
NPOBOXKAAIOTCH BHIIEJNEHHEM BPeNHHX rasoB, HyXXeH BEITAXK-
Holl mxag, obecneynBalOmuil yAajeHue BO3AyXa B KOJH-
yectBe 0,3—0,7 z/cex. lllkad pOMKeH MMeTb BOLONPOBOA-
HBIH KPaH, PaKOBHHY AJISl MHITbS IOCYZAH, a TAKXKe rasoBylo
U 3J1eKTPUIECKYIO TOUKH.

Buiraxuble mkaps MMEOT pasHble Pa3Mepn B 3aBHUCH-
MOCTH OT 00beMa NMpPOu3BOAMMHX pabGor. BepxHiol yacTb
mwKaga AeNaloT 3aCTeKJEHHOH, a HUXHION — ¢ (uieHdyarTs-
MM ABepuaMu. BHyTpeHHHe €ro CTeHKM ¥ AHO IIOKPHIBAIOT
KePaMHYeCKOH TIUTKOH.

1.4. Jnst paborst B JabopaTopHH HEOGXOHHM TaKXe
yAOOHBIA cHenHaNbHBf cTon (puc. 1), KOTOpHIE JAoJKeH
6LITb XOpOIIO OCBelleH KaK €CTECTBEHHHIM, TaK M HCKYCCT-
BEHHBIM CBETOM, 0GOPYZOBaH BOXONPOBOJAOM C KpaHaMu H
CTOYHBIMM paxoBuHaMu. ITONKH JJisi peakTHBOB ycTaHaBJIH-
BAIOTCS NPOJOJILHO 1O CPEAHEl JHHAK CTOJA.

Cron moxer ObiTh ABOHHIM ¥ OJMHapHEIM. Bhicora ero
o6erqHO okoa0 90 cx. Ha crose ycTaHaBIHBAIOT TIas3oBhle
TOpPEJIKH M IITENCeJH AJIs BKJIOYEHHS 2JEKTPONPHGOPOB, a
Ha TOPLOBYIO YacCTb HABEUINBAIOT CIMBHYIO PAKOBHHY C BO-
JOTPOBOSHLIM KPaHOM.
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Puc. 1. JTaGopaTopHbt# cTOA

Hop;mox KOHTPOJIA KaueCTBa BOAB!

1.5. TlopsAKOK XOHTPOJS KauyecTBa BOAH B KaXJOM OT-
IeNBLHOM CJyYae SaBHCUT OT OcofeHHOCTel paGoThHl BOXO-
nposofa. MoxHo, 0HaKO, yKasaTh Ha HeKOTOphe ofmue
OpPUHUHMIE], COIMIACHO KOTOPHIM JOJXKE€H ObTh NOCTPOEH rpa-
(MK IpOBeJeHHs aHAJIH30B M OTGOpAa MNpPOG MO COOpYyXe-
HUSIM.

1.6. B coorsercrsun ¢ TOCT 2874—54 xayecTBO BOAH
KOHTPOJUDPYIOT NIPOM3BOACTBEHHblE JaGOpaTOPHH B TOUKaX
BORo3aGopa, B mpouecce ee 06paGOTKM Ha OUMCTHRIX COOPY-
XKEHHUAX U B pacHpefesIUTeIbHON CEeTH.

Ecau MCTOYHHKOM INHTAHUA BOJONPOBOJA SBJIAETCA pe-
Ka, To KaUYecTBO BOJAE KOHTPOJMPYIOT B MecTe 3a6opa BOILBI
4 B psjie ToYex Bhlle Bojo3abopa. Uucao aTux ToYex omnpe-
JeJIsieTCs THAPOJOTHYECKMMY H CAHHTapHBIMH OCOOEHHOCTS-
MM pekH. IIpu 5TOM yUHTHIBaIOT CKOPOCTb npoGera BOAbl OT
NyHKTa BhIEMKH NPOOGH X0 BOA032GOPHOTO COOPYXKEHMHS.
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1.7. Cornacuo 'OCT 2874—54, Ha BOAONPOBOAAX U3 OT-
KDHITHIX BOZOEMOB CJ€JyeT OTOMparh NPOGH HE PeXe YeTH-
pex pas B rofl TIO Ce30HAM, B TOM YHCNE€ ¥ B MEPHOJ NaBOL-
KOB.

1.8. Ha BoaonpoBoAax, HCTOYHWKOM INHUTAHUSI KOTOPBIX
CyXaT apTe3UaHCKHe CKBAXKHUHBI, KOHTDOJUDYETCH Kauect-
BO BOJIBl KaXJOH CKBAXXHHBI, a TaKXe BOJB!, CMEIIAaHHONA W3
BCeX CKBAXWH, NPy IOfaye ee HACOCHOH CTaHIHEH B BOJO-

BL.

T'OCT 2874—b54 ykasuBaer, yTo aHajn3 BOAH Ha BOJO-
IIpOBOJax XOpOIIO 3AMHMINEHHHIX OA3EMHBIX HCTOYHHKOB
JOJKeH INPOU3BOAUTLCA HE pPexe JBYX pas B Iof, a s
HOBHIX CKB2XXKMH B II€DBHII T'OJ 3KCIJyaTalud — He pexe
ORHOTO pa3a B Mecsiy (IPH HEeXOCTATOUHO 3aIIMIIEHHOM OT
3arpsi3HeHHs] BOJNOHOCHOM TODH3OHTE H HEOGXOAMMOCTH
06e3BpEXUBAHUS BOLH — HE Pexe OfHOTO pasda B HEHNENIo).

1.9. Ha OuMCTHBEIX COOPYXEHHAX KauecTBO BOABI KOHTPO-
JIUpyeTcs1 Ha KaXIOoM 3Tane ee ouucTKu. Ocobofi NpoBepKH
TpeOyeT BOZA, NOJaBaeMasi B paclpefeNUuTeIbHYIO CeTh,

BriemMKa, TPaHCNIOPTUPOBKA M XpaHEeHHe NPos BOALI

1.10. Ot6op npo6 Boxw! [/1s1 aHadH3a ABAAETCS OLHUM U3
BaXXHeHIHX MOMEHTOB IIPH ee HCCIefOBaHuy. HenpasuapHO
otroGpaHHasi mpofa MOXET JaTh HENpaBHJIbHOE NpelCTaBJe-
HHe 0 xapakTepe BojH. Jluma, mpollefmue NMPOH3BOJCTBEH-
HBIAl MHCTPYKTaX, MOTYT GHITh [AOMYLIEHH XK OTOOPY NPo6 BO-
aul o FTOCT 4979—49.

1.11, Oco6Goe BHEMaHnue Ipu oT6ope NMpob ciaexyeT obpa-
IMaTh HAa YHCTOTY GYTHIIEH, B KOTOpHE OTGHPAIOT NPOGH! BO-
Ibl. ByTBUIM MOJKHBEI OBITh UHCTO BBEIMHITEL M ONOJOCHYTHI
JAVCTHITHPOBAHHOR BOJOM.

Iepen HanoaHenueM GYTHUIM ABa-TPH pasa NPOMBIBAIOT
HecaexyeMoli Bomod. PexOMeHAyeTcss HCIOJb30BATH MOCYLY
C NPUTEPTHIMU NPOGKaMHM, HO eclid WX HET, To MOXHO yIOT-
pebasiTh XOPOLIO BLIMHITHIE M NpONapeHHble KOPKOBHE HJH
pesuHOBHE Npo6ku. B mociaexnem ciydae B cocyie HeoGXxo-
JIUMO OCTaBJAThL HeOONbImIOE BO3AYLIHOE NPOCTPAHCTBO, He
3all0JHEHHOe BOAOMH; Takoe 3e BO3AYNIHOE NPOCTPAHCTBO
HDOJIKHBI MMETh W CKJASHKHM C MPUTEPTHIMH INPOGKaMu TpH
oTGope Npo6 3UMOH.

1.12. TIpo6H BOAH c I'IyGHHB OTKPHITOrO BOJOEMa OT-
pupaior G6aTomerpom (puc. 2). Ecnu 6atomerpa HeT, To npH
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HeOOJbIIMX TAYyOUHAaX BOKOEMa MOXKHO DEKOMEHAOBATbL He-
GoJIBIIYIO IUTAHTY C pyuykoii BBepxy (puc. 3). B Hmxued
4aCTH WITAHTM NPHBHHYeHa JabopaTopHas MyQra, Ha KoTO-
Poit YKpenJieH 3aXHM, OXBaThiBAIOWIA TOPJIO GYTHIIH.

Puc. 2. Batomerp

Puc, 3. Wranra ¢
Pyukoii JAns ®B3s-
THS TIPOO BOJbI:

a) B co6panRHOM BUZAE;
6) B pa3o6paHHOM BH-

ne

1 — wiraura, 2 — rpys,
8 — KONIBLIO AAS TPO-
ca, 4—mnoacraeka
ANS CKJASHOK, § ~—3a-
KPEmHTeNLHOe  KOJbIO

i

,,,

1.13. HaunGosiee npuMuUTHBHEIM npr6oOpoM sBJAsETCs Gy-
THUJIL WIH TOCYAa eMKocThio 1,5—2 4 (puc. 4). Cocyn 3a-
KJIOYEeH B METAJJIMYECKYIO OUPABKY C TAXKeJbIM JHOM, 3aJIH-
THIM CBHHIIOM, H HMeEeT KayuyKOBYIO NPOOKYy Ha HIHype HJIH
METaJJIUeCKOl uenu. BBepxy I7s yKpemseHusi NOPJAbILIKA
OYTBUIH VMIMEETCSl TIOJABMKHEI 3aXuM. DyThulb 3aKphiBalOT
npo6Kkoil u ONyCcKalOT Ha HaMeueHHYIo ray6HHY. Tam npo6xy
BHIHUMAIOT IIPH NOMOIM INHYPA, U OYTHIL 3alOJHSETCs BO-
Joi.

IMepen 3akpuiTHeM OyThiiu NMPOGKOH BEPXHHH CJIOf BO-
Ibl CIMBAIOT TAK, YTOGH NOJA MPOGKOA OcTajci HeGOJMbIION
CJI0f1 BO3XYXA.

1.14. Ipu BeleMKe npo0 Boxw AJ JaGopaTOPHOTO HCCe-
JIoBaHUsA HEOGXOAMMO NPHAEDPKMBATLCH CACAYIONUX NPABHII.

1. ITpo6nl BOAE MOJNXKHE GHTbL B3SITH TaK, YTOGH 06pa-
8€Il COOTBETCTBOBAJ COCTABY BCEH MaCChI HCCIERYeMOA BOIRI
M XapakxTepu3oBaj PEeXHUM NaHHOTO HCTOYHWKA BOJOCHAG-
JKeHus.

2. Henbas 6paTh BOLY C/aydafiHO 3arpfA3HEHHYIO, 3aCTO-
AIBIIYIOCS, B3MYyueHHYI0, [Ipn B3THH NPOOG U3 IPYHTOBHIX KQ-
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dofues # Kilouek, cHabXeHHBIX HacocaMu, peKOMEeH/yercs
npexBaputeqbHo B teueHue 10—15 mum orkaumBarTb BO.Y.
Ipn orcyTcrBUM Hacocos MpoGy H3 IMIyGHHEI BORoeMa GepyT
unctofi mocynoit. Ilepen Basitmem npo6
BOOH Ha COODYXEHHSIX HEOOXOZHMO
NpeJBapHTE/bHO HaMETHTb MeCTa BHIEM-
K npo6 u o6opynoBaTh UX TPyOGKaMu, u3
KOTOPhIX HENpPEPHIBHO OyAeT H3AUBAThCA
Bozia. [Ipu B3sTHH Mpo6 M3 BOJONPOBOL-
HOTO KpaHa cJeflyer cnyckatb BOLY B Te-
qenue 10 uun.

3. i3 oTKpPHITHX BOJIOEMOB, PEK, 03ep,
TPYAOB, a TaKKe H3 KOJOAUEB NPOGH Ge-
pPyT B TOM MecTe X Ha TOH IVyOHHe, TZe
NMPOU3BOAMTCA 3a60p BOAHW NoTpebuTe-
aeM.

1.15. [Tpo6nui BOAK MEPEBOSAT B AIIM-
KAax, CTeHKH KOTOPHIX OGHTHI BORJIOKOM.
Ecin Bpems, Heo6X0AHMOE JJIsE AOCTAaBKH
BOJEI, IPEBHIIIAET 5 4, TO cAeAyeT NpH-
HATb MEPH IPOTHB HarpeBaHHsl WM 3a-
mepsanus npo6 (FOCT 4979—49). 3u-
MOt noBepx GyThlIell B AIMK KJAAAYT pe-
SHHOBYI0 NOAYMKY C ropsuer BoOjoil, PWCI; 4. 53’5’;3‘;2;
NpeABAPHTENEHO XOPOWIO OGEPHYTYIO B o oo ™"
MOJIOTEHIlE, a JeTOM—HOYIIKY CO JIbJIOM.

1.16. lonyckalorcs caefyiomye NpefebHEIE CPOKH Xpa-
HeHHs npo6 (06A3aTeNbHO Ha JIefHMKe): UHCTHIE BOJABI —
72 4, noBOAbHO yncthie — 48 4 (FOCT 4979—49). O anu-
TeNLHOCTH XPaHEHHs Npo6 BOAH JenaeTcs CleluanbHas OT-
'METKa B IIPOTOKOJIE aHaJH3a.

[pu Gosee npOAOMKHTENBHOM, YeM YKa3aHo B CTaHAap-
Te, XpaHEHHH NPO6 (pU3HYeCKHe CBOHCTBA H XMMHYECKU# CO-
CTaB BOABI NOJ BJHSIHHEM NPOHCXOAAINUX B Hed (QH3HKO-
XUMUYECKHX M GHOJIOTMYECKMX NPOIECCOB H3MEHSAIOTCA: Op-
raHgyecKue BeNIECTBA pa3Jjaraiorcs, ogHa topMma asora me-
PexoiuT B APYrylo, BEINajaeT B 0CaJlOK THAPAT OKHUCH XKeJe-
3a. Bce 3T0 H3MeHsET CO/lepKaHHe YIVIEKHCIOTH, HUTPATOB,
HHUTPUTOB M 3KeNe3a, a TaKkKe LIeJ0YHOCTb, XKeCTKOCTb, MYT-
HOCTb, UBETHOCTb M pH.

1.17. Tlpu anuTe/bHOM XpaHEHHH BOJAHI €e HeOOXOAHMO
KOHCEpBHpPOBaTb, UTOGH NPENOTBPATHTh H3MEHEHHE HepBO-
HayuaJbHOrO COCTaBa.

ITpn xpaHennu BOAm Gosiee CyTOK NPHMEHAIOT pasjiHy-
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Hble CMOCOGH KOoHcepBHpOBauusi. [l/is onpemenenus coaep-
XKaHH] aMMUaKa KW OKHCJISIEMOCTH NpHOGaBIAOT 2 MA
259 -Hok cepHOM KUCJIOTHL Ha 1 2 Bomwl. Jlas ompejenenus
B3BEIIEHHEIX BEIIECTB, a30THOH M a30THCTOH KHCJIOT mpH-
Gapasior 2 ma xjopodpopma Ha 1 4 Bogm. [Iasi crabuausa-
uuu (opM MHHEpaJbHOTO a30Ta XOPOIIAM KOHCepPBaTOpOM
ABJisieTcs OKUCh pTyTH B Konmuectse 0,1 2 Ha 1 2 Bommt. aa
npefoTBpAlleHHs] BHIaJEHHs B 0CafOK KapGOHATOB uepes
BOZly NPONYCKAIOT YIVIEKHCJOTY; IPA STOM HOCTATOYHO CHH-
3UTh peakuuio Mo cleayiomux Beauuus pH B 3aBucuMocTH
OT KapGOHATHON KECTKOCTH:

N0 3,0 M2BKB[A . . . . v i e e e e e no pH=7,5
» 7 me-9k8/a . . . . . . v+ ++v+ev....nopH=6,5
» 10 me-ak8/2 . . . . . . oo oo » pH=6,0

NoaroroBka MpoG BOAL K 2HAJU3Y

1.18. Boanl MoryT TpeGoBaThr NpeABapuTe]bHOE 06padoT-
KU nepef aHaJH30M B ABYX CJyyasX: KOTAa OHH MYTHH H
KOTHa OHM OKpameHb (OGHYHO TyMHHOBHIMH COEHUHE-
HHUAMH).

1.19. Ilpu XONOpPHMETPHYECKHX METONAax MUCCJe/lOBaHHs
HCILITHIBaeMasi Boja LOMKHAa ObTbh GecrBeTHa H NPO3pauHa.
O6ecupeunBaude AOCTHTAaeTcsa aAcopOUHell W Koaryasuuen
PACTBOPEHHbIX OPraHMYECKHX BEIIeCTB TBEPABIM TEJOM —
yIyeM, THAPATOM OKHCH aJliOMHHHS, CEPHOKHCAbIM Oapuem
U T. A. OQHaKo NpH HEKOTOPHIX KOJOPHMETPHUYECKHX onpese-
nenuax (H@a xeneso, pocdarTe u T. A.) Merol obecCuBeuHBa-
HUsl IPUHIUNHANBHO He NIPHMEHHM. B 3THX cllydasix NpHXo-
JUTCST HAKJIANbIBATH Ha LMJIHHAD CO CTAHAAPTHEIM PacTBO-
POM COOTBETCTBEHHO OKpallleHHble CTeKJa HJIH BBOAHTb B
CTaHJAPTHBA DPacTBOP MNOAXOAsINHE OKpalleHHHIE BeIecTBa
(rymuHOBLIE cOefMHeHMsi M Ap.). JJasi yRaneHus: B3BelleH-
HBHIX BellleCTB IIPH HEKOTOPbIX ONpE/ie/IeHusiXx BOXY NpOmyc-
KaioT yepes GyMaxKHBli QHABLTP, a NPH HAaJHYHH TOHKOH
MYTH — uepe3 MeMOPaHHbIH GHIBTP.

Cxema CAHUTAPHO-XHMHYECKOro aHaJu3a BOABI

1.20. Koutposib XayecTBa BOJALI MCTOYHHKa M BOJHI, IIO-
JlaBaeMoit B CETb, JOJIJKEH NPOBOXHTHCA peryisapHo. Io cxe-
Me NOJIHOro CaHHTapHO-XHMMHYeCKOro aHasJMsa HCCIe0Ba-
HHe HeOoOGXOXWMO BBHINOJHSITh OAMH pa3 B MeCHl, N0 CXeMe
'KPaTKOrO CaHHTapHOTO aHa/N3a — eXeJ(HEBHO.
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Ta6aunma 1

Cxema NMoJHOr0 CAaHMTAPHO-XUMHYECKOTr0 aHa/n3a

ITo- Hpu-
[MoxasaTeau @opMa BRIPAXKEHH S dopumyna | rpem- | Mega-
HOCTh HHAE
1. Temnepatypa °C - 0,1
2. I1BeTHOCTb I'papycs! m1aTuHo-
K0GaJIbTOBOM IKaJbl — 1 3aBu-
3. 3anax OrmmcareJkHo, — — |cHT OT
GaJist BeJId -
4. T1pospaunocTb [lo wpudTy, NHo — — | 4HHH
KpecTy nBer-
5. MyTHOCTD mela — — | mocTH
6. BsBelueHHble BeleCTBa » — —
7. 30/12 B3BENIEHHHIX Be- » — —
ECTB
8. JKectxocTb of1mas Mme-9K8[a — -
9. XKectkocTh mOCTOSIHHAS » — —
10. JKecrkocTs  ycTpaHu- » — —
mast
11. IllenounocTs » — —
12. Kanbunit Mela Ca’t -
13. Maruui » Mg+ _
14. Cyapdar-uon » SOg" —
15. Xnop-uon » ClI— —
16. AsoTHas Kucjaora » NO3~ —
17. Asorucras xmcaora » NO3” -
2
18. AMMuax cosesoi » NH, —
19. Ammuax anbGymMuHOuL - » NH, —
HBI]
20. Yruekucaora csoGon- » CO, -
Hasn
21. Yraexucjora CBf3aH- » HCO;y | —
Has
22. OKuCIAEMOCTh m2/20, — —
23. PacrBopeHHH#A  Kuc- mela 0O, -
JIopos,
24. Buoxumunueckoe  mo- » BIIK; —
TpebJeHne KuCaopoaa
25. Mapraren » Mn?’ -
26. ®octopHast kucaoTa » PO;™ -
27. Kpemuuii » Si -
28. Mblmbsk » As —
29. drop » P; -
30. Mens » Cu;r -
31. Ik » Zn;r —
32. Csunen » Pb*+ —
33. Cyxo# ocTaTok » — -
34. pH - — —

1



1.21. B cxeMe MOJHOr0 CaHUTAPHO-XMMHYECKOr0 aHaJH-
3a BKJIIOYAIOTCS ONPE/IeNIEH)s, KOTOpHIE pUBeieHH B Taba, 1.
B cxeMy KpaTKOro caHHTapHO-XHMHYECKOTO aHalH3a, OcCy-
IIECTBJISIEMOr0 €XXeJHEBHO HEXYPHHIM KOHTDOJBLHEIM OTHE-
JeHueM J1a6opaTOPHH, NOMKHEI BXOAMTh ONpeleseHHs TeM-
nepaTypm (Ha MecTe), IIBETHOCTH, 3anaxa, BKyca H IPHBKY-
ca, npo3payHocT# WIH MyTHocTH, pH, menouHocTy, oxucas-
€MOCTH, COIEpIKaHUs Xene3a U XJOPHIOB.

B cxeme caHUTapHO-XMMHUUECKOre aHadu3a clelyer pas-
JUYAThL ONpEfleNeHus (PUu3ndecKux CBOACTB BOALI M ONpele-
JIeHHe XUMHUECKUX COeTNHEe N, HaXORAIMUXCA B BOJE.

1.22. dusuyeckue cBONCTBA BOAH XapakTePU3YIOTCSH Ta-
KHMM TNOKa3aTeNsiMM, KaX IBETHOCTb, MYTHOCTb, 3amnax,
BKYC; OHM BOCIODMHHMAIOTCH HENOCPENCTBEHHO OpraHaMH
YYBCTB IIpy NOMOINM 3peHHsi, 0OOHAHHUS, BKYCOBHIX OLLYILe-
HHUI ¥ ONpelesIoTcs MyTeM CPaBHEHUA € YCIOBHO HPUHATH-
MH 3TaJIOHAMH.

1.23. MeTonH XMMHYECKOro aHalu3a BOAH MOryT: 1) 06-
HAapYyXHTh NPHCYTCTBHE TOKCHYECKMX, BPEAHHIX M Hexena-
TEJIbHHX COCAWHEHH; 2) YCTAaHOBHTb COCTAB M KOJHYECTBO
pPacTBOpEHHHIX B BOJ€ COEJMHEHMfi W, CIEeNOBaTeNbHO, BO3-
MOXHOCTh €€ XO03{CTBEHHO-THTHEBOT0 HCNOJb30BAHHA B CO-
OTBETCTBUH C CYUISCTBYIOIIMMY CTAaHAapTaMH, HOPMaMH MU
npasmwiamu; 3) ONpefenHTh KOHUEHTPALHMIO M NpeAenH pac-
NPOCTPAHEHHsi 3arpsi3HAIOIIUX BOAY COeNVHeHWH (npu 3a-
IPSI3HEHNH NPOMBIILIEHHEMH CTOXaMH).

MNonartue o pacreopax

1.24. PacrBopomM Ha3biBaeTCs TBepHAasl MJAH XHIKasA ro-
MOTreHHasi cHCTeMa, COCTosas H3 AByX HJH GoJee KOMIO-
HEHTOB.

1.25. Macca paHHOTO BellecTBa, COZEpxKamlasics B oOlpe-
JejeHHOR Macce (MaM o6beMe) pacTBOpa, BhIpa)Kaer KOH-
[EeHTpalLHIO pacTBopa.

B aHajuTuuecKoi NpakTHKe Haubosee ynoTpeGUTENbHBI
clenyioliHe CrocoGhl BhIpaXKeHHs KOHIEHTPaLuH.

1. B npouenrax, T. e. YHIOM I'PaMMOB PacTBOPEHHOrO
Belecrsa, Haxoxawerocst B8 100 e pacrBopa:

ay a;
—2___ 100 =2 100,
a+ta g

TAe @) — KOJIMYECTBO PACTBOPEHHOro BElIEeCTBa, &;
03 — KOJIHYECTBO PACTBODHUTES, &}
g — Macca pacrBopa, paBHag ait-as 2,

12



Il puMep. Boluucants KOHUEHTPALMIO pacTBopa Kap6o-
HaTa HaTpys B NPOIEHTAaX, ecau H3BecTHO, yTo 25 2 NagCOs
pactBopenn B 250 ms BOAML

B nanuom cayuae a;=25 e, an="VP,, rne V— o6mnem, a
Po— NJIOTHOCT, PACTBODHTENS, 2/cM3, CIeNOBATENLHO, G==
=250 - 1==250 2, g=25-+250=275 e.

25 25
——— 100 = = 100 = 9,09%.
25 -} 250 275 %
2. B eRuuHuIax HOPMAJBHOCTH, T. €. YHCJAOM TPaMM-3K-
BUBAJIEHTOB BENIECTBa, pacTBOpeHHoro B | 4 pacTsopa:

n a
C v av’
T 0 — KOJWYeCTBO PACTBOPEHHOrO BEINECTBa, 2;
7 — YHCIO IPaMM-3KBHBAJIEHTOB;

V — o6beM pacTBopa, 4;

9 — 3KBUBaJIEHT PACTBOPEHHOIO BEIECTBA.

O6runo rorosst 0,1; 0,05 uan 0,01 H. pacTBOpH, coaep-
Kamme coorserctsenno 0,1; 0,05 u 0,01 e-3x8 pacrBopeH-
Horo BemecrBa B | £ pactBopa. Tak xax YACIeHHOE 3HAUEHHE
TPaMM-3KBHBaJeHTa CBSI3aHO C XapaKTepoM DeaxiHH, B KO-
TOPYIO BCTynaer AaHHOE BElIECTBO, To NO3TOMY IpaMM-3K-
BUBAJICHT HE ABJASACTCS MOCTOSHHLIM THCJIOM.

Jlns semecTs, BCTYNAOIUX B peakuuu HefiTpanusanuw,
rpaMM-3KBHBAJIEHT PABEH:

a=",
rae M — MonekyJISpHLIE Bec JAHHOTO BellleCTBa;
1 — YHCJIO MOHOB BOAOPOJA WJIHM THAPOKCHJA, y4acTBY-
OMUX B JaHHOR Peakumuu.

INpumep.
Myeq0n Mg, (on)
9Naom= -1 g, (OH),~ —_2“*—' ’
3 _ Muso, . 5 _ Mcy,coon
H,80, — — 9 * JCH,CO0OH — 1 °*

Jlns BemiecTB, BCTYMAIONIMX B pPeakuwu ABOAHOro obmena,
rDaMM-3KBHBAJIEHT PaBeH:

1)

n

TAe n— YuCa0 3apsf0B MOHOB, OGMEHHBAIOIIUXCH B JaHHOR
peakuny,

13



Mpuwmep.
2 AgNO; - BaCl, = 2 AgCl + Ba (NOg)s;
Mygno, . Mp,ci,
Sngno, = "f—o b O, =g -

JiJis BemieCTB, BCTYNAIOMIMX B PeAKNUI0 OKUCIEHHUA — BOC-
CTaHOBJIEHHUS], TPAMM-9KBHBAJEHT PaBeH:

=M
n

)

rie 72— YucJao 3JEeKTPOHOB, OTAABaeMbiX BOCCTAHOBHTeEJEM
WM NMPHHHMAEMbIX OKHCJIHTeNeM B JaHHO# peak-
13208
Mpumep. KMnO,; B kuciofi cpene AeficTBYeT CHIBLHO
OKHCASIOIMM 06pasoM U caM IIPH 3TOM BOCCTaHaBJAMBaeTCs
II0 ypaBHEHHUIO

KMnO; + 8 HY 4 5 e~ Mn’t 4+ 4H,0.
B nawHOi peakuUuHM SKBHBadeHTHHIE Bec AnA KMyOy
6yneT paBeH: ]52_"03 =31,6 e. B menounoii cpene Boccra-

HOBJIEHHE CEMUBAJIEHTHOTO MapraHma MAET TOJBKO AO UeThl-
PEXBAJIEHTHOr0 M IPHUCOEXHMHSIIOTCS TOJBKO TPH 3JEKTPOHA

MnO; + 4 H' 4 3e-~MnO, + 2H,0.
OxsuBageHTHHE Bec Mg KMnO, B faHHOf peakuun Gy-
JAeT paBeH: %9§=52, 67 2. Kax BuanO, BenHUHHA rpaMM-
3KBHBaJICHTa JJf OLHOIO H TOT'O Xe BEIleCTBAa MOXKET GHThb

pasnas. [ToaToMy npy Onpeie/ieHHH 9TOH BeJUUUHE HEOGXO-

AUMO 3HATb XOJl PEeaKIHH.
3. B exummmax MoJISPHOCTH, T. €. UYHCIOM TPaMM-MOJe-
KyJ BelllecTBa, pacTBOPeHHOro B 1 4 pacTBopa:

m a
Cu= =127

rie @— KOJHYeCTBO PACTBOPEHHOrO BEILECTBA, 2;
M — YUCJO0 IPaMM-MOJEKYJ PACTBOPEHHOrO BelleCTBa;
V — o6mem pacTBopa, 4;
My, —macca 1 Monst pacTBOpeHHOTO BeuecTBa (UHCICHHO
paBHas MOJIEKYJASPHOMY Becy), 2-MOAb.
[TpumMep. Buuncaurs moasipHocts pactsopa (Cu) cep-
HO#t KHCJIOTHI, ecliM H3BecTHO, uto B 500 M. pacTBOpa co-
nepxurcs 49,04 2 HySO,,
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49,04
B maHmoM ciaydae m=— ——— — 2= = (.5, cyeno-
A M y Msto, 98,08 o

BATEJbHO

Cy=—"—="=1wn
98,08-0,5 0,5
4. Yucnom mose# BemecrBa Ha 1000 2 pacrBopuTess.
Taxue pacTBOpH HA3LIBAIOTCS MOJSIBHEIMH:
m
Cmo.n = 7
TAE M1 — YUCIO0 MOJIell pacTBOPEHHOro BellleCTBa;
! —uncno THICAY rpaMMOB PAcTBOPATEJS.

5. B mpom3BOJIbHON, HO TOYHOA KOHILEHTPAUMH, KOTOpas
He HaXOIUTCA B 3aBMCUMOCTH HH OT BEJHYUHH IPaMM-9KBU-
BaJIeHTa, HA OT MOJIEKYJISIDHOTO Beca, HO, OTBedas oOIpeje-
JICHHOMY KOJHMYECTBY aHalu3MPyeMOro BelecTBa, OYEHb
yXoGHa /J151 BbIYMCICHHS.

Hamnpumep, onpefensieTcst cofepXaHue YKCYCHOR KHCJIO-
THl B YKCYce M I HeHTpaju3aumuu 5 2 yKcyca pacxopayercs
30 ms pactsopa NaOH, 1 x4 xoToporo HefAITpanU3yeT TOYHO
0,01 ¢ CH3COOH. 30 w2 NaOH oTtBeuaroT, cjel0BaTeJbHO,
30 - 0,01=0,3 2 CH;COOH. 3710 X0AHYECTBO HAXOAUTCH B
5 e ykcyca, a B 100 2 cogepxkurca 0,3 - 20=6,0 ¢, T. e. Hc-
clel0BaHHkIA yKcyc paBeH 6%.

2, ONPEAEJNEHUE ®M3WYRCKMX CBOVCTB BOJAbI
3anax

2.1. XapakTep M VHTEHCHBHOCTb 3alaXa BOJAH ONpPEe-
JISIOT OPraHOoJeNTHICCKH.

2.2, 3anaxu BOJAH IO XapakTepy pasfensioT HA JBe rpyn-
MBI

a) 3amaxH eCTeCTBEHHOIO NPOHCXOXKACHHS (OT XKHBLIX H
OTMHpAIOIUX B BOAe OpPraHH3MOB, OT BJHAHMS IOYBH H
T. I.);

6) 3anaxu MCKYCCTBEHHOTO MPOMCXOXKAEHHS (OoT mpo-
MHHIIEHHBIX CTOYHBIX BOJ, 00pabOTKM BOJAL peareHTaMH
HT. A.).

2.3. nsi ompelejieHHs XapaKTepOB 3alaxoB eCTeCTBEH-
HOTO IIPOMCXOXIEHUS CYLIECTBYET CJeAYIOmas KiaaccHduxa-
1us, NpuBelenHas B TabJ. 2.

2.4. [lns onucaHus 3amaxa MCIBHITYeMyl BOAY B oGbeMe
100—150 x4 HanuBaAOT B KOHMYECKYI0 KONGy C IHPOKUM
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Tabauya 2

Xapaxrep sanaxa Omucanme 3amaxa
Apomarruecxui Orypeunsiit, nBeTOTHbIA
BoaoTnn Wancroii, TMEHCTRIR
'HuAoCTHBI DexanbHLHIH, CTOYHRI
JlpesecHnlii Moxpoil menbi, ApeBecHOl KOPL
JeMaAucTHR [Ipenntit, THEAOCTHLIR
InecueBrift 3aTxublii 3acTOMHbIA
PriGHBIR Pri6bero xupa, poi6b!
CepoBoxopoaustit 3anax TYXJBIX SHI
TpassanucTsIl 3anax ckolneHHo# TPaBH, ceHa
Heonpeaenenuntit 3anax, He noxaxojfmuii mox nupe-

AbIAYIIYe Onpene/eHust

Ta6auna 3
E HHTeHCHBHOCTL 3aMaxa Onucagne samaxa
0 | Huxakoro -
1 | Ouens cnatuit 3anax, xoTopwi ofHapyXeH He mno-

TpeburTesaeM, HO BHSBJeH B Jabopa-
TOPHH ONLITHHIM HCCAEA0BATENEM

2 | Cnabui 3anax, He NpPHUBJCKAOINHEA BHUMABUA
norpeGaTe/Iq, HO KOTOPLIA MOXHO 3a-
METHTb, €C/IM Ha HETO YKaXyT

3 | 3ameruntit 3anax, Jerko oGHapyXHBaeMHI
4 | OrueTnuBHIA 3anax, AenalOUUA BOAY HeNPUATHOR
IS TUThS
OueHb CHIBHBIX 3amax HACTOABKO CHJBHEIA, 49TO 1ea-

eT BOJY HENPUTORHON IS NUThA

ropJ/ioM, HaKpLIBAalOT YaCOBHIM CTEK/JIOM, BCTPAXHBAIOT Bpa-
[aTeJbHbBIM [JBHXEHHEM B 3aKPhITOM COCTOAHHMH, 3aT€M OIl-
PeAeJsIOT XapakTep 3amaxa corJaacHo taba. 2.

2.5. [Ipu onpefeNieHNH 3anaxa €CTECTBEHHOro NPOUCXOXK-
JleHHsl NOJb3YIOTCA MIKAJM0H, NPUBEJeHHOR B Taba. 3.

2.6. bansbuble OlleHKH 3anaxa NPOH3BOAAT:

a) npu temnepatype 15—20°C, 1. e. 6es HarpesaHusl
(npy KOMHATHON TeMnepaType);

6) npd HarpeBaHHH [0 TeMuepartyps okogo 60°C. Ha-
rPEeB HCIBITYEMOR BOALI NPOU3BONUTCA B TOH XKe KoJbe, sa-
KPHITOH 4acoBeiM crek/aoM. OmpemedeHdHe 3amaxa Clenyer
IIPOM3BOAUTEL B TeUeHHE KOPOTKOTO BPEMEHH, TaK Kak B NIPO-

16



THBHOM cily4yae HccaefoBaTeln yTOMJsercs, NPUBLIKAGT K
3amaxy u MOXET ero He OlylIaTh.

2.7. Ilpu omnpejesieHHH 3anaxoB BOJALI HEOOXOJHMO CO-
6JI0faTh CHAEYIOIHe YCIOBHS; He JO/KHO OBITh KaKMX-JH-
6o IMOCTOPOHHHX 3alaxoB B BO3JyXe Ja60paTOpHH, a TaKkKe
3aI1aXx0B OT PYK M KOCTIOMAa aHaJIHTHUKA.

2.8. OnpefieneHr¥e MHTEHCHBHOCTH 3amnaxa IO IIOPOTY
pasbaBiiennss IPOM3BOIHUTCH CJAEHYIOIMHMM 00pa3oM: TOTOBHAT
BOJY, HE MMEIOLIYyIO 3amaxa (IEPeroHKOl ¢ NOCeNYIOMUM
NepexJOpUpOBaHHEM BOAB M (QHUILTPOBAHHEM JHCTHIIATA
yepe3 (QuALTP C AKTHBHBIM yrieMm). 3areM B Psf KOJG Ha-
JHBAOT: B Nepsyio 199 uz Boam Ges 3amaxa, BO BTOPYIO
198 ma4, B TpeTbio 196 #4 B T. K. A BHOCAT B NEPBYIO KOJOY
1 ma, BO BTOpYIO 2 MA K B TPETHIO 4 MA HCNHITYEMOi BOXHI.
ConepxnmMoe X0nGH nepeMENIHBalOT, 3aKPHIBAIOT 4aCOBBIM
CTeKJIoM, Harpesator A0 60°C m onpemensior 3sanax. Ecin
npu pasGasienuu B 200 pas 3amax He OMyINaercs, ompeje-
JSIOT 3apax B clenylomel konbe, Ife HCNETyeMas BOAa
Onita pasGasiena B 100 pas. PasGaBienue, OpH KOTOpOM
ellie omyuiaercs 3amax HCIBITYeMOR BOJEI, XapakTepu3yer
€r0 MHTEHCHBHOCTb.

Bkyc m npuskyc

2.9. Onpeseneine BKyca M IPHBKyca IPOH3BOJHTCA
10JIbKO B yucToit Boje. Ecau Boja coMHHTeNIbHA B CaHUTap-
HOM OTHOLIEHHM, BKyc M NPHUBKYC ee ONpeJejsercs mociae
KUISTYEHHs] M OXJaXKAeHUs C COOTBETCTBYIONIEH HOMETKOR B
samucu anaausa: «Bkyc onmpenenssics ® KHNSYEHOH BOAE».

2.10. Pasauuaior ueTHpe BuAa BKyca: COJEHBIH, FOPbKHI,
KHCAHIA, CAafikul; OCTajJbHBIE BHAB BKYCOBHX OIIyIIeHHH
Ha3bIBAIOTCsI HPHBKYCAaMH.

Ilna onpemenenusi BKyca M IpHBKyca HaGupamT B pOT
NpUGIU3NTENBHO 15 M4 BOXBL ¥ AepXKaT BO PTY HECKOJBKO
CEeKYHJ, He npornathiBasg. OTMeyalor HajJnWuKe BKyca u NpH-
BKYCOB OIIHCATeJbHO.

2.11. KauecTBeHHass XapakrepHCTHKa NMPHUBKYyca Onpexe-
JSIETCSI O COOTBETCTBYIONUIUM NpPH3HAKaM: XJMODHEI, poIG-
HBIA, IIENOYHOM, KENe3UCTHIA, BAXKYILAH, MEeTaJJIHYeCKHH H
np. MiHTeHCHBHOCT, BKyca H IPHBKyCa ONpPEAENAIoT To Ns-
THGANIbHON CHCTEME, TAK JKe, KaK H 3amax.
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Temneparypa

2.12. OnpejejieHne TeMIepaTypH NPOU3BOJAUTCA HeMel-
JIGHHO IO BbIeMKe NPOGH WJIHM HENOCPEJACTBEHHO B BOJOEME.
Jna n3MepeHHsl CAYXHT PTYTHHIA TepMOMETP C JeJIEHHEM
0,1°C.

2.13. [l onpeliesieHNs TeMIepaTypel Ha MeCTe B3fTHUSA
poGe BOLY B KOJHYECTBE He MeHee | 4 HaJMBAIOT B COCYI,
TeMIlepaTypa KOTOPOrO paBHa TeMIepaType HCHLITYEMOH
BoAbl. HHXHIOIO yacTb TePMOMETpa NOTPYXaloT B BOAYy H
yepe3 b mur OTCUNTHIBAIOT NOKAa3aHHUS TepMOMeTpa, AepiKa
ero BMeCTe ¢ COCyAoM Ha ypoBHe riaas. CTenxu cocyna, Ky-
Jla HaJHBAIOT BOAY, MOJIXKHB! OBbITh 3alHMINEHH KaK OT Ha-
IrpPeBaHHs JydaMu COJHUA WM ADYroro HCTOYHHKA TeIJa,
TaK U OT OXJaxAeHHs.

2.14. [Ins u3MepeHus: TeMIepaTyps MOBEDPXHOCTHHIX CJIO-
€B BOZioeMa NPHMEHSIOT TEPMOMeETp B ompase (pHuc. 5) ¢ ua-
[I€YKOM BOKPYT PTYTHOTO LIapHKa, IpHYeM OT-
CYET TEMIEpPaTyphl [OJKeH IIPOU3BOLHTLCA
nocJae BHIGMKY TEDMOMETpPa M3 BOAH. Tepmo-
METp AOJ/KEH HaXoJAuThod B BOJE He MeHee
5 mun

2.15. OnHOBpEMEHHO C H3MepeHHeM TeMIle-
paTypH BOAbI CJAECAYET H3MEpSATh U TeMIEepary-
py Bosnyxa. TemnepaTypa Bo3gyxa mpu Cpas-
HEeHHH C TEMIEepaTypoil BOJOeMa B OTAEIbHBIX
clyyassix MOXeT ykKas3aTb Ha cnenuduueckue
¢axkTopsl (KJII0YM, MPUTOKH H T. A.), BJIHSAIO-
Hige Ha TeMIepaTypy BOJLOEMOB.

ikBeTHOCTD

2.16. llserHocTb BOAB, OOYyCJOBJeNHas
OOBIYHO PACTBOPEHHEIMH B Hell OpraHUYeCKHMHU
COeIVHEHNSIMY H HaJHudeM B3BeLIeHHBIX Be-
Puac 6 Tep- IIECTB, ONpPENE/]AETCS KAaUeCTBEHHO U KOJH-
MoMeTp AAS  4ecTBeHHO. [JlJIs KaueCTBEHHOTO OMNpefe/IeHys

mﬁzﬁ;’;"_ apo¢duJIbTPOBAHHYI0 BOZY HaJIUBAIOT B BBICO-

I n?mbz’ KHH TUJIHHAD U3 GeCIBETHOrO CTEKJa; WAMHHIP

craBAT Ha Oemylo OyMmary; pAZOM C HAM
CTaBSAT TaKO# e IHJIHHAp C JUCTHIMPOBaHHOH BomoH. Bo-
Ay B NWJIHHAPAX paccMaTPUBAIOT CBEPXy BHH3, CPaBHUBAs
UBET NHMCTH/UIMPOBAHHON M HcCJIefyeMofi BOAH M 0GO3Hayas
[BETHOCTb: GecuBeTHas], caabo-xeJras, 3ejeHoBaras, 6ypo-
BaTasgi U T. X
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2.17. KonnuecTBEHHO BETHOCTL ONpefiefisercs CPaBHeHH-
eM HBeTa HCCjaelyeMOH BOIB C LBETOM CTAHHAPTHHIX pac-
TBOPOB, HMHUTHDYIOIIUX LBETHOCTh BOJH, BHIpaXKaercs OHa
B YCJOBHBIX rpajycax. B kayecTBe OCHOBHOTO CTAHIAPTHOIQ
pacTBOpa NPHMEHSIOT IJIaTHHOBO-KOGANLTOBYIO IIKaJy.

2.18. IpuroToBiieHHe MJIATHHOBO-KOGAJbTOBOH MIKAJHL.
Otrsemupator 1,245 2 xnopmiarunara Kanus (KpPtClg) u 1,01
KPHCTaJInIecKoro xjopucroro ko6ansra (COCI; - 6Hz0),
pacrBopsis ¥X B JUCTHJIHPOBAHHO# BOAE, JAOOABJIAIOT
100 x. KOHUEHTPHPOBAHHOM CONSAHON KMCAOTH M JOBOIST
RMCTHJIIMPOBAHHON BOXOH m0 Merku 1 4. IIBeTHOCTH Taxoro
pacTBopa TpHEHMaerca paBHo# 500°. [IpuroToBieHHH pac-
TBOp IOJXKEH XPAHUTBHCA B TEMHOM MeCTe M MOMKET CJIYXHTb
OCHOBHHIM JJISl TPUTOTOBJICHHS IIKAJNHE I(BETHOCTH B TeUeHHE
roja.

2.19. IIxaxy roToBAT M3 yKa3aHHOINO OCHOBHOTO pPacTBOpa
B uuiauaape Heccrepa emxocteio 100 x4, Ans dero GepyT
pasIHYIHOE KOJHMIECTBO pacTBopa u aoBoxAT xo 100 ma puc-
TUJIIMPOBAHHOA BOJOH, Kak yKasano B Tabi. 4.

Ta6auuma 4
NpuroroBienne HIKANL [BETHOCTH

- .
o sramacpna® | o | 12l s| 4l 5| of 7] s]0fim|ule

KoaugecTBo pucTui-

JupoBanHofi  BO-
ae, M2 . . . .|100 [ 99 | 98| 97| 96| 95| 94| 93| 92| 90| 88| 86| 84

Tpanpycw msetsocts| O | 5| 10| 15| 20| 25| 30| 85| 40| 50 60| 70| 80

Iunuuapu Hecenepa AOMKHE GHTH BHINOJHEHH H3 Gec:
IIBETHOTO CTEKJa, HMETh OAMHAKOBEIH JHAMETP M BHICOTY
(puc. 6). Illxana nBeTHOCTH XpaHHTCH B TeMHoTe. Llununa-
pH Heo6X0AuUMO 3aKpHIT mpobkamu. UYepes 2—3 Mecsana
Tpe6Gyencss BO30GHOBUTh LIKaJy M3 OCHOBHOTO pacTBOpaA.

2.20. Iss onmpeneneHus LNBETHOCTH B HMAMHADP Heccaepa
nasuBaioT 100 m4 uCUBITYeMOR BOAH M, IPOCMaTpUBast CBep-
Xy Ha Gesom (OHe, OTHICKABAIOT B NIKAJE TOT CTAHIAPTHBIMA
pPacTBop, C KOTOPHIM COBNAZAET OKPAaCKa HCIBITYeMOW BOZBI,

2 21. 1IBeTHOCTH BBIPAXKaIOT B rpajycax NJAaTHHOBO-KO-
fanpToBOM mKaabl. LlserHocts or 1 10 50 pBuipaxaerca ¢
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TOYHOCTBIO O 2, ot 51 mo 100 — ¢ ToyuocTbio A0 5, ot 101
10 250 — ¢ tounocthio o 10 u ot 251 jo 500 —c Tou-
HOCcThIO 10 20 epad.

Puc. 6. Ilratus ¢ wuwu-
JMHAPAMA AAS Oupenene-
HHSl IIBETHOCTH BOAMI

2.22. Tlpu oTCyTCTBMM XHMHYECKH YHCTOrO XJOPIJIaTHHA-
Ta Kands WKajda TOTOBHUTCA CJIEAYIOUHMM o6pasom: 0,5 2
IJIATHHB PACTBOPSIOT B LAPCKOH BOJKE M YAAJAIOT a30THYIO
KHCJIOTy TIOBTOPHHIMH BbINApHBaHHUAMH JOCYyXa C npﬂéan.ne-
HHeM H306BITKAa COAAHOf KHUCIOTH. Ilo yaalenmn asoTHo#
RHCJIOTH TOJYYEHHBI CYXOR OCTAaTOK pPacTBOPSIOT B BOJAE
sMmecre ¢ 1,01 ¢ xyopucroro xo0ajibTa, KaK ONHCAHO
B m. 2.18. lIBeTHOCTD IOJNYUEHHOrO TaKUM 00pa3oM cranjap-
ta paBuserca 500 zpad. IIpH oTCyTCTBHHU XJIOPIJIaTHHATA Ka-
JIMS U TJIATHHH MIKaJa MOXeT GbTh H3roTOBJEHa Mo CJIeny-
I0IEMY CIIOCOGY.

l'orosaT ABa pacTBOpA.

PacrBop Ne 1 (ocHoBuo#). 0,0875 2 1BYyXpOMOBOKHC/IO-
ro KaJHs U 2 2 CePHOKUCNIOro Ko6aabTa pacTBOPSIOT OTHAENb-
HO, 3aTeM CMemuBaloT 06a pacTBopa, Npubasssior 1 wa xu-
MHYEeCKH YHCTO# cepHOR xucaornl (yA. Bec. 1,84) u pomoasar
IUCTHJIIMPOBAHHON BOHZOH Mo 1 4. DTOT pacTsop OTBedaer
userHoctu 500 2pad.

PactBop Ne 2. 1 ma XMMHYECKH YHCTO# CEPHOH KHUCIAOTHI
(ya. sec 1,84) nmosoasT JAHCTUJINMPOBAHHON BOXOHK 1o 1 4.
Cmech pactBopoB Ne | ¥ 2 B COOTHOIIEHHAX, NPHUBEJEHHBIX
B Tabu1. 5, JaeT mKaay WBETHOCTH.
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Ta6auna 5

PacTeopu, M4 PacTBOpH, Ma
LBeTHOCTD, LIBeTBOCTD,

N1 Ne 2 rpaycu N1 Ne 2 TpanycH

1 | 2 3 1 2 3

0 100 0 6 94 30

1 99 5 8 92 40

2 98 10 10 90 50

3 97 15 12 88 60

4 96 20 14 86 70

5 95 25 16 84 80

2.23. llIxany ciexyer xpanut, B TeMHore. lluanuaps
JOJIKHBI GBITH 3aKPHITHl npo6kamu. Uepes 2—3 mecsana tpe-
6yercst BO30GHOBJIEHYE IIKAJHL,

Cnoco6 onpeneneHdss 1 0603HaueHHs LBETHOCTH TOT Xe,
YTO NpY IJIATHHOBO-KO0ANbTOBOM 1IKAJIe.

fipo3apaunocts

2.24. TIpo3payHOCTh BOABI HAXOAMTCS B 06paTHON 3aBH-
CHMOCTH OT HaXOAAIUXCSA B Heil B3BEIWIEHHHX BemlecTB. ITo-
3TOMY AJIsl NOTPeGHTENIsT NIPO3PAYHOCTL BOAK gBJISETCH MOKa-
3arejeM ee J06pOKayeCTBEHHOCTH.

Puc. 7. Uuaungp gas on-
POMlENOHHS TP O3PATHOCTH
BOJB

Puc. 8. Koabuo jpas on-
PeAeJeHAS IPO3PAYHOCTH
BOJEL




2.25. Onpegenenne npodpaunocty no mpudry. IIpocTeim
¥ HauboJiee pacUpoCTPaHEHHBIM METOJOM SIBJSIETCS ONpele-
leHHe MPO3PAYHOCTH BOLEI IpH LOMOIIM IHIMHApPa (pHc. 7),
CHa6XEHHOr0 oOBeMHBM INIOCKHM, XODOMO OTHLIH(}OBaH-
HBIM JHOM, yIAEepPXKUBAaeMbIM UYepes Pe3HHOBYIO IPOKIAAAKY
MeTalJMYeCKUMH 3acTeXxaMu. IluiuMHAp rpagyudpoBan Ha
canTHMeTpH, HauuHag ot AHa (ot 1 mo 30 am).

2.26. Onpenenenne NpO3PayHOCTH CAEAYeT NPOBOAUTH MO
BO3MOXKHOCTH GHICTPO TOCJE B3sATUS NPOOH, TAK KaK CO Bpe-
MeHeM OHa MOXKeT u3MeHHTbCs. K ompefeneHuio npospayHo-
CTH NMPUCTYNAIOT IIOCJE BbIJEJNEHHSI U3 BOAbI BCEX ITy3bIPbKOB
Bo3fyXa. VcnbiTyeMyio BOLY Nepej ONpENEJEHHEM XOpOIIO
B30aNTHBAIOT ¥ HANUBAIOT B LHUJIHHApP Ha BHICOTY, Iperno-
JIOXKUTENbHO OTBEUAIOIYIO IPO3PayHOCTH BOAH. [lox uu-
JHHAD HA PAaCCTOSHUM 4 Cx OT AHA KJIaAyT CTaHIapTHHIN
mpuT (CM. IPHUIOXKEHHE) M CMOTPST Ha Hero yepes Crosib
HaJAUTON BOMAEI OKOJIO OKHa (HO He Ha coaHue). Ilpm artom
wpueT KoaKeH cBo6oxHo uuTaThess Ecam ke mpuOT He uM-
TaeTcsl CBOGOAHO, YaCTh BOAL HYXHO CIHHTb, IOJb3YysCh
CIyCKHBIM TyOyCOM.

2.27. BricoTa CcToji6a BOAH B LMJIMHADE, BEIPAXKEHHAs B
CaHTHMeTpax, IpH KOTOPOH uTeHMe WIpHdTa emle BO3MOXK-
HO, GyZeT onpeaensiTs ee NPO3PauHOCTh.

2.28. Ilpoapaunocts mo urpudTy, ompeipensieMas B IHu-
Junapax CHeJsleHa, BHIDAXaercs B CaHTHMeTPaX BHICOTHI
croyi6a ¢ TounocTbio Ao 0,5 cm. ITo oKoHuaHuu onpeseneHus
LIUIHHAD ONOPOXKHSIOT ¥ ONOJACKUBAIOT YMCTOH BOJOH.

2.29. Onpepenenye Npo3pavHOCTH NO Koabny. Ilpm oT-
cyrcTBuH nuauHapa CuejseHa onpelensiTb INPO3PavyHOCTh
BOJH MOXHO II¢ KoJably. Jlas aToro 6epyT NpPOBOJIOKY NHa-
MerpoM 1—2 mm M Ha OJHOM ee KOHIE JeNalOT KOJbIO
nuamerpom 1—1,5 cx (pue. 8). HocaenyeMyio BOLy HauH-
BAIOT B GYTHUIb WU LUJIMHAP H3 CBETIOrO HJIM IPO3PauUHOro
crekya. [IpoBosogHOe KOJBIO MNOrpyXaioT B BOAY IO TeX
IOp, MOKa OYEpTaHUs ero cTaHyT HeBHAMMHIMH. [Tocrie sro-
ro mpu NOMOIIY JIHHEHKH OTMeYaloT B CaHTHMETPax Ty MNIH-
6uHy, Ha KOTOPOH XOJbLO BHOBp CTaHET BHAMMBIM IpH HOA-
HUMAaHUY ero B cocyfe. Boa BO BpeMs OmbITa MOJIXKHA Ha-
XOIUTLCS B HENOABUXKHOM cocrosinud. IToxydeHHble pesyiib-
TaTH MOXKHO NePeBEeCTH Ha IIOKa3aHWsi 00 CTAHAAPTHOMY
mpuPTy.

2.30. Onpexnesenne Npo3pavyHOCTH MO KpecTy. B mpakru-
Ke BOIONPOBOAHBEIX CTAHIMI IIPO3PAYHOCTL, OMPENENAIOT N0
kpecry IIpuGop mnam ompenenenus npospauxoctd (puc. 9)
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COCTOMT M3 CTEKIASHHON Tpy6xu muaMerpom 3 cM, rPpafyupo-
BaHHO} IO BHICOTE B caHTHMerpax. Huxkuuii KoHem TPyOKH
3aKpHIT PE3HMHOBOH NPOOKOH, CHAOMKEHHOH CIyCKHBIM OTBEp-
CTHEM C 3aXKUMOM.

§ 24 Torugupa ' Lfuoremp
Q AUHUL  IIOVeR
Hanenysayus. A L
)

flpopesu 8 pesunofoi
yor s

4

Puc. 9. [IpuGop mJa ompeneseHuss NPO3PadHOCTH BOJM MO KpPecTy

Ha ane tpyOxm, T. e. Ha npobke, moMeIlaercs OeJblil
¢baphopoBHIll AUCK C YePHHIMYM JHHUSIMH KpecTa IIHPHHOH
1 mm ¢ 4eTHIDbMS YEPHBIMH TOYKAMH AuaMeTPoOM 1 mm.

Heo6xonumo uMeTh JAHGO HECKOABKO TPYOOK AJIHHOK OT
50 mo 320 cm, mu6GO cresaTh CTEK/ISHHYIO TPYOKY cOCTaBHOM
M3 OTAEJbHBIX yacrelf, HanpuMep no 1 m, cOefMHEHHHIX pe-
3HHOBLHIMH TPYGKaMH.

Bennlit ¢apthopoBbIii AUCK, HE3ABUCHMO OT THNA NPUGO-
pa, OCBEIIAETCS] WCKYCCTBEHHO NPH NOMOIIM 3JeKTpHuec
xoit yamnoukn 300 67T, pacnosOXeHHON KHH3Y.
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2.31. B saBuCcHUMOCTH OT OPEANONATAEMOH IpO3pauHocty
Gosee ua¥ MeHee QJIMHHYIO TPYGKy NpHOOpA HANOJHSIOT HC-
c/edyeMOii BOJOH O Tex MOp, IIOKA He HCUe3HYT H3 BOMBI
yeThlpe TOYKM, HO ellle OTUETIHBO OYAYT BHAHLl WITPUXH
kpecta. Ha6mogenns Belyrcs cBepXy. I'1as mabuaiomareis
oMMKeH GHITh PAaclmosioxeH Haj KOHIOM TPYOKH Ha paccro-
auun 5 cm. CTeneHp NpO3payHOCTH BOAH BhIpamxaercs p caH-
THMETpaXx BHICOTH CTOJI62 BOJKL.

2.32. Onpefiesienye Npo3payHOCTH BOAK B BoAoeme. [lis
olpeieseHusi NPo3pPatHOCTH BOAbI HEMOCPEACTBEHHO B BOAO-
eme mosb3ylorcs merofom CexkH. Bennfi 3IManupoBaHHBEIA
RHCK ONYCKaeTcs Ha GHUeBKe B BOJOEM H OTMEHAIOT IMyGHHY
B CaHTHMeTpPax B MOMEHTH HCUe3HOBeHHS (KOTZa €ro omyc-
KaioT) u nosBieHus (Koria ero moanumaior). CpeaHee us
9THX JABYX HaOJIOfeHWH sBJAETCS MOKasaTeleM INpo3pad-
HOCTH BOAHI B BOLOEME.

MyTHOCTh

2.33. MyTHOCTb BOARI 32BHCUT OT NPHCYTCTBHSI B BOAE
MEJKHX YacTHll, CIOCOGHHIX OCTaBaThcsd B BOXHOM cpefle BO
B3BELIEHHOM COCTOSIHMM, M SIBJSIETC] BEJHYHHOH, 0OpaTHOH
npospauHocty. [Ipu GoabiioM COfiepXKaHHM B BOJe B3Be-
[IEHHBIX BemecTB (Golee 2 m2/4) A/ XapaKTePHCTHKH BOJBI
BIIOJIHE AOCTATOUHO ONpefe]siTh, npo3padHoctb. IIpu comep-
JKaHWY B3BEIUEGHHHIX BEINECTB MeHee 2 m2/a ompejeseHHe
npo3payHOCTH 3aTPYAHMTENbHO HM3-3a HEOOXOXHMOCTH NpH-
MeHeHHMs TPYGOK 60sblLIOH AJMHBL B aTHX Ccaydasx moJab3y-
IOTCSl OTMpEJeJeHHeM MYTHOCTH, KOTOpOe 3akJI04aeTcs B
CPaBHEHHH MYTHOCTH HCHBITYEMOH BOABI ¢ MYTHOCTBIO CTaH-
apra, cofiepxaiiee ONpeJie/leHHOe KOMHYECTBO B3BEIIEHHBIX
BEIIeCTB.

2.34. OmnpegeseHHe MYTHOCTH NPOU3BOAHTCH B MyTHOMe-
pe Beitnnca, B KOTOpOM CHHHH ILBET IPONYCKaeTcs CHH3Y
BBepx yepes INIOCKOe JHO CTEKJSHHHIX LUAHHADPOB C HCIHITYe-
MOH BOJOH ¥ CO CTAHAAPTHHIM PaCTBOPOM MYTHOCTH IIpHU OJ-
HOBDEMEHHOM GOKOBOM HX OCBEIUEHMH GENhM CBETOM OT
9JIEKTPHUECKOH J1a MIIOUKH.

2.35. IIpu onpeneneHny MYTHOCTH HHUXe 2 mefa TOMB-
3YIOTCS UHAMHADPOM JaMHOA 750 mm ¥ puamerpoM 28 mm.

MyTHOCTh GOJbIle 2 M2/ TaKXKe MOMXKHO ONpPeleNsiTh B
up Gope Beitnuca, npu 3TOM HHJIHHAPH AOMKHH GHTH IJIH-
ot 300—400 mm, a Becb MyTHOMED JHOJKEH GHITL COOTBET-
CTBEHHO CKOHCTPYHDOBaH.
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2.36. MytHomep Befiuca (puc. 10) mpexncrapaser co6of
3aKpPHITHIH AUk AjauHol 80 cx, mmpunon 20—22 cm. C oxn-
HOR CTOPOHEI, [A€ HAXOAATCHA WHUJIMHADPHL, BHICOTA SIIIMKA PaB-
Ha 80 cm, ¢ apyroit 30 cm. Kpbimka smimka y BBICOKOH
CTOPOHHI NpuGopa YykpemneHa Ha 20 cu TOPH3OHTANBHO,

89
Puc. 10. MyrHomep Befumca

a Jajiee NOA YIJioM CJAeAyeT OTKPHIBAIOIAsicA ee 4acTb, YK-
penniennas Ha merasx. Ha ropusonTatpHOj uactn nmpubopa
HMEIOTCS ABa KPYIVILIX OTBEDPCTHSA, PACHOJIOXEHHHX Ha pac-
CTOsSiIHMM 3 ¢x ONMH OT Apyroro. OHu NpefHa3HavaOTCa AN
NUIMHAPOB, KOTOpHle JOJXKHB! BLICTYNATh Hal YDPOBHeM
KPHIUXY HA 5—6 oM.

B HuxHef yacTH fIMMKa UHJMHADH YyIHpalTcs B Kpas
KPYIJIBIX OTBEPCTH, CHENAaHHHX B HeGOJbINOH NOJKe, pac-
MOJIOXKEHHO Ha paccTOSHHM 8 ¢u OT fHa M 3aKDHITOH Clie-
peny TeMHO-CHHHM CTEKJOM. Y NpPOTHBONOJOXHOH CTEHKH
ANAKa TOMEINaeTcs HCTOYHMK cBera —Jaamna B 300 Br.
JIyu cBera, NPOXORS UePes CHHEe CTEKJO, HaNpaBjseTCs de-
pes IHO B UMJIMHIDPH, KOTOPHE OAHOBPEMEHHO OCBEINalOTCs
HENOCPECTBEHHO OT JIaMIKl 0OKOBBIM CBETOM, H HIET K IJia-
3y HabJofaTeNs.

JlmuKk Bo3Jje JaMnul OOWT XKeJe30M M BHIKpaueH B Oe-
anfi uBer. CeeT BHYTpH npubopa BKJIIOYAeTCS TOJbKO BO
BpeMs pa6oTul. FHaue 310 HeH36eXHO BHI3OBET NOBLIIIEHHE
TEMIepaTyphl, BHACJEHHE NMy3bIPbKOB BO3AyXa Ha BHYTpeH-
HHX CTEHKaX UMJIMHAPOB M OTIOTEBaHUE HAPYXHHIX CTEHOK,
YTO IIOMEIIAeT HCC/IeL0BaHHUIO.

2.37. IlpuroroBieHne TaJOHHEIX pacTBopoB. Jas mnpuro-
TOBJIEHHSI STaJIOHOB HHGY30DHYIO 3€MJIO HIM KAaOJHH Ipo-
CEHBAIOT NpPeNBAPHUTEJIbHO Yepe3 ILIEJKOBOe CHTO (IHaMeTp
orsepcruii 0,1 mu). HaBecky B 26—30 2 xopouro B36aJThi-
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BalOT B 3—4 4 IUCTWIIUPOBAHHOM BOJABI ¥ OCTABJAIOT B IIO-
Koe Ha 24 4. Ilpu 3TOM B3BelIEHHBIE YACTHIH 0oJiee Kpyn-
HBIX Da3MEPOB OCaXKIAIOTCH, a MeJbYyafIliie YAaCTHIH OCTa-
JOTCSl BO B3BelleHHOM cocrosinuu. Uepes 24 4 oT6HpPAIOT CH-
¢oHOM, He B3MyUHBas OCajiKa, CPEAHIOI0 HEOCBETIHBIIYIOCH
yacTh XHUAKOCTH. K ocraBmielics yacT¥ BHOBb INPHJIHMBAIOT
BOJy, CHJIbHO B36GaJTHIBAIOT M CHOBA OCTAB/AAIOT B IOKOE Ha
24 4. Ilocne aTOTO CHOBAa OTGMPAIOT CPEAHIOI0 HEOCBET/IHB-
IYIOCS YacThb XKHUIKOCTH H T. I.DTO NOBTOPSHIOT 10 TEX MOD,
noka He GymeT ¥sBjedeHa MYTb, He OceBIIas B TEUeHHE Cy-
TOK.
CoOpaHHyio TakuM 06pa3oM CYCIEH3HIO NEePeHOCAT B CO-
CyH, HaloT OTCTOSATHCS B TeUeHHe TPeX CYTOK H 3aTeM YyAa-
JISIOT XUAKOCTL HAJ OCAJKOM, COJEpPKALLYI0 CaMbleé MeJKHe
gacTuunl. M3 ocTaBmuuXcs B OCafike YacTHL NPUTOTOBJSIOT
OCHOBHOJ} 3TaJOHHEIA PacTBOP MYTHOCTH.

Jlns 3TOrO HEepeHOCSIT NMONYYEeHHBIH OCaJOK B IIMPOKMH
COCY WM KPHCTAJJIYM3aNMOHHYIO YamKy (BO M3bexkaHue OT-
paxKeHust OT GOKOBHIX CTEHOK) U NPHJIHBAIOT IMCTHILIHDO-
BaHHyIO BOLYy, NepeMelInBasi ee W JaBas eff 3aTem YCIo-
KOUTbCS. DTO NpPOJOJIXKAeTcs Ao Tex Iop, moxa GJjecrsimas
NJIaTHHOBas IPOBOJOKA AMaMerpoM | mm H JAJMHOH BHIM-
Mol gyactu 30 mm, NOTPyKEHHas TOPU3OHTAJbHO B IIOCTe-
IeHHO pa30aBjsieMblii PacTBOp, HE HadHET MCYe3aTh U3 IIO-
Jisl 3peHus1 HabmonaTess Ha riayoune 100 s,

IIpoBosoKa yKpemisieTcss NepHeHANKYJIAPHO AepeBSIHHO-
My cTepXHio AauHOH 1,22 mm, y BepxHero KOHIIa KOTOPOrO
Ha paccrosHud 1,2 4 OT NJIaTHHOBOH INPOBOJOKM HMeeTCH
KOJIbLIO, Yepe3 KOTOpoe HaOJMIoNaloT 32 HCUe3HOBEHHEM Mpo-
BOJIOKH.

2.38. IIpuroToBJeHHBIH TaKuM O0pa3oM 3TaJOHHH pac-
TBOP MYTHOCTH KOHCEPBHDYIOT cyjeMoi (1 ms HachimeHHO-
ro pacTBOpa CyJeMn Ha 1 4 pacTBopa) M NPOBEPAIOT OKOH-
yaTeJbHO BECOBHIM NyTeM Ha COJEepIKaHMe B3BEHIEHHEIX Be-
mectB. OnpefesieHye B3BECH IIPOH3BOAUTCS CAEAYIONHUM
o6pasom: 250—500 w2 3TaNOHHOrO pacTBOpa NPONYCKAIOT
qepe3 NPOMBITHIE 6e330abHBIN GuAbTp. OCaflox BHICYMHKBA-
10T ¥ NPOKAaJUBAIOT 10 NOCTOSHHOK Macch. Ecnyw  comxepxa-
HYEe B3BECH B pAacTBOPe OKAa3LIBAETCH BhIEe HIH HUXKe
100 m2/a, To pacTBOp MM Pa3baBJAIOT IO PACUeTy AUCTHJI-
JHPOBaHHOH BOZOM, WJH eMy HAlOT OTCTOSTHCS B TeUeHHe
Tpex CYTOK, a 3aTeM OTJIMBAIOT OUPeAeJeHHH IO pacuery
06'beM BOJIBI IJsi TMOJYYEHHSI OCHOBHOTO 3TAJOHHOT'O PacTBO-
pa myTHOCTH, paBHoro 100 ue/a.
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2.39. OcHOBHOM 3TAJIOHHBIE pPAacTBOp MYTHOCTH, KOHCep-
BHDOBaHHBIA CyJeMOH, COXpaHseT rOAHOCTb B NPOLOJKEHHe
HeCcKOMbKMX MecaneB. [lepes ynorpeGreHreM OCHOBHOR
STAJIOHHHIH PacTBOP XOpomo B3GaJTHIBAIOT M TOYHO OTMe-
peHHple KOJMHYecTBa Pa3GaB/ifioT AMCTHIJIHDOBAHHON BOXOH
¢ HyJeBoil MyTHOCTbIO. Bce paGounme pacTBOpPH KOHCEPBH-
pyIOT cyseMoll m3 pacyera | ms4 HacHmeHHOro pacrBopa
cyneMbl Ha 1 4 pacTBopa.

240. TIpuMeHsiOoT <CJaexyiolue 3STaJOHHbBE pPaCTBOPHI
MyTHOCTH ¢ cofepxanuem B3secu: 0,05; 0,08; 0,1; 0,2; 0,4 u
T. A. 10 2 me[a c untepBajoMm yepes 0,2 me/a.

2.41. [Insa onpeleneHuss MyTHOCTH no Befuimcy BMecTO
CTaHAApPTHHIX (XHIAKMX) pacTBOPOB, NPHIOTOBJEHHE KOTO-

TaGauna 6
Ta6auua nepesoAa NPo3pavHOCTH MO KPECTy Ha MYTHOCTb

23 a3 | £ | 3] 23 | & | 23| 8

S8 |85 |8 |&E:|¢8 5|8 |85 |¢

8% | BEx | 85 | Ex | 85 | Ex | g% 2| 88 | Es
S| BE &R MBI B
3,5 | 270 21,0 | 43,3 | 50,0 | 18,2 79,0 | 11,6 130 | 7,15
4,0 | 235 22,0 | 41,4 51,0 17,9 80,0 | 11,45 132 | 7,05
4,5 | 205 23,0 | 39,6 | 52,0 | 17,6 81,0 | 11,3 134 | 6,9
5,0 | 185 24,0 | 38,0 | 53,0 | 17,3 82,0 | 11,05 136} 6,8
5,5 (170 | 25,0 | 36,5 | 54,0 | 17,0 83,0 | 11,0 138 | 6,7
6,0 | 155 26,0 | 35,1 | 55,0 { 16,7 84,0 | 10,85 140 | 6,6
6,5 | 142 27,0 | 33,8 | 56,0 | 16,4 85,0 | 10,7 145 | 6,3
7,0 | 130 28,0 | 32,6 | 57,0 | 16,1 86,0 | 10,35 150 | 6,1
7,51 122 29,0 | 31,5 | 58,0 | 15,8 89,0 | 10,3 155 | 5,9
8.0 | 114 | 30,0 (30,5 |59.0 | 15.5 | 90,0 | 10,1 | 160 | 5.75
8,5 | 107 31,0 | 29,5 | 60,0 | 15,2 92,0 9,9 165 | 5,6
9,0 | 102 32,0 | 28,6 | 61,0 | 15,0 94,0 9,7 170 | 5,45
9,5 97 33,0 (27,7 | 62,0 | 14,8 96,0 9,5 175 | 5,3
1000 | 92 | 340|269 630|146 980 | 9.3| 180 5,15
10,5 87 35,0 | 26,1 | 64,0 | 14,4 | 100,0 9,1 185 | 5,0
11,0 | 83 | 36,0 | 25,4 |65.0|14.2|102.0 | 89| 190 | 4.85
11,5 79 37,0 | 24,8 | 66,0 | 14,0 | 104,0 8,7 195 | 4,75
12,0 76 38,0 | 24,2 | 67,0 ) 13,8 | 106,0 8,5 200 | 4,6
12,5 73 {39,0| 23,6} 68,0 | 13,6 | 108,0 8,3 210 4,40
13,0 70 40,0 | 23,0 | 69,0 | 13,4 | 110,0 8,2 220 | 4,20
13,5 | 67,5 | 41,0 | 22,4 | 70,0 | 13,2 | 112,0 8,1 230 | 4,0
14,0 | 65,0 | 42,0 | 21,8 | 71,0 | 13,0 | 114,0 8,0 240 | 3,85
14,5 | 63,0 | 43,0 | 21,2 | 72,0 | 12,8 | 116,0 7,9 250 | 3,7
15,0 | 61,0 | 44,0 | 20,7 | 73,0 | 12,6 | 118,0 7,75 260 | 3,55
16,0 | 56,4 | 45,0 | 20,2 | 74,0 | 12,4 | 120,0 7,76 270 | 3,45
17,0 | 53,1 | 46,0 | 19,7 | 75,0 | 12,2 122 7,65 280 | 3,30
18,0 | 50,4 | 47,0 | 19,3 | 76,0 | 12,05 124 7,45 290 { 3,20
19,0 | 48,0 | 48,0 | 18,9 | 77,0 | 11,9 126 7,35 300 | 3,10
20,0 | 45,5 | 49,0 | 18,5 | 78,0 | 11,75 128 7,25 310 | 3,00

[
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PEIX AMHTENbHO M TPYAOEMKU, NOJAb3YIOTCH CTEKAAHHRIMU
3TaJoHaMH. VIx MPUTOTOBJAIOT HAHECEHHEM Ha CTeKJa CJ1os
KeJaTHHH, X KOTOPOH A06aBIAOT CEPHOKHCABIK Gapuil
(BaS0,), u TapupylOT IO CTaHAaPTHLIM PacTBOpaM MYTHOC-
. Ha6op Taxux CTEXOJ BCTABJSIOT B KPYIVIbIe OTBEPCTHSA
LEpeBSIHHOrO AUCKa M NPUMEHSIOT [pH ONpelesIeHHH MYTHO-
CTH, CDABHHBAS ¢ HUMH MYTHOCTb MCHBITYeMOH BOJHL.

2.42, Jlns BHIOJIHEHHs ONpeje/ieHHs LHWIMHADH AO Kpa-
€B HanoJHSIOT HUCCIeAyeMON BOJOH, NaloT BHAEJUTBCH Iy-
3bIpbKaM Bosiyxa H uepes 5—I10 mux onpefensior Myrt-
HOCTb. 3aTem €ro CTaBAT B MpUOOp PAAOM C ILHIMHAPOM,
HaNOJIHEHHBIM IUCTUIJIHPOBAHHON BOAOH (C HYJIEBOH MYT-
HOCTbIO). JlepeBsAHHBIA AMCK C HA60POM CTEKJISHHHIX 3Talo-
HOB BpaulaloOT Haj LHUJIMHIPOM, B KOTOPhI# HaNNTa JUCTUNAN-
poBaHHas BOJA, A0 COBNAZEHHA MYTHOCTH OLHOIO M3 CTeK-
JSIHHRIX 3TaJOHOB C MYTHOCTbIO MCCIeRyeMoll BoAaul. Bemu-
YHHY MYTHOCTH BLIPAXKaloT B M2/4.

2.43. [lns BbIpaXKeHUst MYTHOCTH BOJABL, ONpeRe/asieMoi B
Mm2/a, 4epe3 1[pO3payHOCTb B CAaHTHUMETPax NOJb3YIOTCA
nepeBoRHOM TabJ. 6.

BaBelleHHbIe BemecTBa

2.44, Onpenenenre B3BEMIEHHBIX BEIIECTB MOXKET ObITh
NPOHU3BEJIeHO NyTeM (GUIbTPALUMX MM COCOOOM HEHTPHDY-
rupoBaHusi. IIpn aHajM3e NUTLEBOH BOXEI H HCTOUHHKOB BO-
JNocHaGxeHust HauGoJiee pacnpocTpaHEHHHIM SIBJISETCS CIO-
co6 ¢uapTpanun yepes THreab ¢ acbecrom. Ilpu manom co-
JepKaHuU B3Becell Xopoliye pesyJbTaTH JaeT cnocod uib-
Tpauuu dYepe3 MeMmOpaHHBE (QHIBLTPH, HMeONHe GOJbUIYIO
GHABTPYIOLLYIO NOBEPXHOCTh U ONpEJeNeHHEI JHaMeTp IOp.
@uabTpoBaHHE HEKOTOPHIX BOJ, HECMOTPS Ha INpUMeEHeHHe
pa3spexeHus, CHIbLHO 3aTArMBaeTcH, IPH 5TCM MOLYT IIPOHC-
XOJUTb U3MEHEHHsS B peadyJbTaTe OHOJIOTHYECKHX M XUMHYe-
CKMX IIpoIleccoB (BhIMafeHHe KapOoHaToB, rujpaToB). B 1a-
KHX CJy4asiX TPeuMYILIecTBO HMEET €Ioco6 HeHTpudyrupo-
BaHHus.

2.45. [l onpenesieHUs B3BellleHHHBIX BellleCTB BOAY GuJb-
TPYIOT 4epes THreJb ¢ TieppopHpoBaHHEIM iHOM, Turean I'y-
ya co cJIoeM ac0ecTa BLICYLIMBAlOT B TepmocTare npu 105°C
JI0 NOCTOSIHHOM Macchl. 3ateM (GUJIbTPYIOT uepe3 TUreib 1 4
BOAH (OpH GOMbIIOH MYTHOCTH GUILTPYIOT MeHbIMEA 06beM
BOJIbI), BEICYIIMBAIOT KO HOCTOSIHHOM Macchl mpu 105°C ¢ ox-
JaxIeHHeM B JKcukarope. Pa3Huuma B Macce JaeT KoJuue-
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CTBO B3BElICHHLIX BEIIECTB B BOJE, Bhlpasacmur B MHJAH-
TpaMmax Ha 1 4.

2.46. [1pu onpejeneHny notepb OT NPOKAJAUBAHUSA THUTeNb
<O B3BelIeHHHIMY BellleCTBaMM BHIAEPXKHBaloT npu ¢ Gosee
400°C, mpeAnoyTHTENBHO B 3JeKTpHYecKoM Mydele, o 1o-
crosHHOM Maccel. Haxoxsr pashuumy B Macce A0 H Tocne
npoXanuBaHud, B ciyuae, Koria He TpeGyerTcs OIpefenaTb
[IOTEPIO P NPOKAJHBAHUHY, YROGHO BecTH QHABTPOBAKHE Ue-
pe3 TUTAH C NOPUCTOH CTEKJSHHOR Maccoll Ha JiHe WJH Ipo-
H3BOJHUTb ONpejeseHHe NPH NOMOIIM HEHTPH(YTrHPOBAHHSA.

2.47. OnpejiesieHye cofep:KaHUsA B3BEIICHHBIX BELIECTB
TIpY NOMOUY MeMGpaHHHX (UILTPOB YNOOGHO TNPOHUSBOAATH

Pue. 11. Ycranosxa st onpexeieHust B3BelIEHHBIX BEIIECTB

HCNONB3Ysl IJs 3Toro annapar I'onbaMaHa co  CTEKJASHHOM
BOPOHKOM, KOTOPHIHA NpHMeHsieTes A/ GaKTepHOJIOrHYeCKOro
apgaau3a (puc. 11). Cuaemyer npuMeHsTh IJaHKTOHHBIE
¢nabTpe Ne 4 co cpepum guamerpom nop 0,4 k.

2.48. ®uabTpH nepen ymorpeGiaeHreM MPOTHPAIOT BaTOM
H NOMEINAloT B CTakKaH C JUCTH/JIHDOBAHHON BOJOH, Harpe-
BaIOT M KUOATAT 15 MuH, BHUIMBAIOT BOLY, CHOBA HAaJHBAIOT
50 ma DUCTHINMPOBAHHOM BOALI M KHUINATAT OBTOPHO.
BaaxHuii QuIALTD NOMEWIAOT B CTEKAsSHHbIA GI0KC, NpeiBa-
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PHTENbHO JOBECHHBIN {0 NOCTOSIHHOW MaccH, C/erkKa Iof-
CyLIMBAIOT Ha BO3LyXe, NOMEHIAIOT B CYHWIMJBHHIH mKad c
rTemneparypoit 100—105°C, ans storo tpeGyercst 2—3 4. Ilpu
XpaHeHHH B SKCHKATOPe BHICYLIEHHbIE (PUIBTPH COXPAHSAIOT
IOCTOSIHHYIO Maccy IO TPexX Helelb,

2.49, [Ias onpejejieHUs] B3BeLIEHHHIX BEIleCTB 3aKJaaibl-
BaloT GUIBTP B HACaAKYy M QHJIBTPYIOT NPH pa3peXeHHu OT-
MepeHHuI 06BheM BOJAH (IpU coaepxaHuy B3Becu 1—10 xe/a
6epyt 500—1000 m4). Jdna paspexenus yA06HO HCIOJb3O-
BaTh pyuHo# MacasHbell Hacoc KomoBckoro ¢ 10-amumposoit
OyThIBIO B KadecTBe Oydepa, IpEMeHss AJd yueTa paspe-
JKeHHsl PTyTHBIH MaHOMETpP IpocTeiiero ycrpoiicrsa. B 3a-
BHCHMOCTH OT KauecTBa BOABI (pUiabTpamnus, oOGbIYHO 3aHAMA-
fomas 1—2 4, ugonna 3ararusaercs g0 10 «.

Ilpu samennenHo#t QuabTpauuyu DPOHCXOAUT UYaCTHUHOE
NpUJIKTIAaHME B3BECH K CTEHKAM COCyJla, II0O3TOMY Tiepen
OKOHYaHHeM (UJbTPALUH CAeLyeT INPOTEpeTb BHYTPEHHKE
CTEHKH BOPOHKM CTEKJASHHOH MaJIOUKO# ¢ pe3snMHOBHIM Hako-
HEYHHKOM, OOMBIB MO OKOHYaHMM (UAbTPALMH CTEHKH W ma-
JIOUKY AHCTHJIIHPOBAHHOH BOJOH.

Ilo oxoHyaHuM (QUABTPAIMH OCTOPOXKHO BLIHMMAIOT
GUIBTP U3 HACAZKH, NMOMEINAIOT B GIOKC M BBHICYIUHMBAIOT [0
IIOCTOSIHHOM Macchl npu TeMnepartype 100—105°C.

2.50. CopepkaHue B3BellIeHHLIX BelleCTB X B M2/4 BHICUH-
THIBAIOT 110 GOpMYyJIe

X — (B—A4) 1000
V ’

rie B — macca ¢uiabTpa c 0CankoM, Me;
A — macca ¢uabTpa 10 paGoThl, M2;
V — KosndecTBO HCNBITYEeMOH BOJMI, B3sTOE /s ONpEJie-
JICHHS, MA.

2.51. OnpeneneHne B3BEIICHHHX BEIIECTB METOAOM LEHT-
pudyrupoBaHusi MPOU3BOJMHUTCS B CTEKJASHHLIX NPOoOHPKax ¢
KOHHUECKUM OTTSHYTHIM KOHIOM. B Brcymennyio mpu 105°C
JO NOCTOSHHOM MacChl H B3BEUIEHHYIO NPOGHDKY HaANHBalOT
BoAy H uentpudyrupyior (3000 06/mun B Teuenne 15 mun.).
3aTeM XHIKOCTb Hay OCAJKOM CAMBAIOT CHQOHOM, BHOBb
HaJHBAIOT HOBYIO HNOPUMIO HCIEITYeMON BOJL B TY XKe WpO-
6upKy u neHTpudyrupyor. Onepanuy NOBTOPSIOT HECKOJbKO
pa3 10 Tex mop, MOKa BCs BasiTas AJs ONpele/ieHHs B3Be-
INEHHBIX BELIECTB BOXAa He OYXeT MOABEPrHyTa Takoi obpa-
60oTke. 3aTeM CMHIBAIOT OCTATKH CO CTEHKH NPOOHPKH JHC-
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THJJIHPOBAHHON BOYON, B3MyuMBas OCaJOK, M CHOBAa I€H-
TPHQYTUPYIOT; CJIHB BOAY HalL OCAJKOM, IOBTOPSIOT olepa-
IIMIO IIPOMBIBAHHSI BTOPOH pas, ocJje Yero NpoGUpPKY C Ocak-
KOM BHICYNIMBAlOT JIO TOCTOSHHOR  MaccHl B CYy-
muabHoM  mkady npu 105°C. Pasnmma Mexpy  pe-
3yJIbTaTOM NOCJHe[HEero B3BeIIUBaHHMs W MAaccoil BHICYNIEH-
HOM CTEKITAHHOH NPOGHDKHU SABJSETCS MacCOH B3BENISGHHHIX
RENIECTB BO B3ATOM [ HCCJAELOBAHNA 00beMe BOUHL.

INMpuMmeuaHnue PasHocTh MEXAy Maccoi CYXOro OCTATKa He-
¢uapTpoBaHHOR M OTOUABTPOBAHHOA MOPUKM BOMAM TAKKE MOXKET CJy-
XUTb OCHOBAHMEM JJIf BRIUUCIEHHS COJEPKAHWS B3BEIICHHBIX BEIUIECTB
IIPY X BEICOKOM cojepxanmu (Gosee 10 u2/z)

[MpeumymectBoM 3TOrO CnocoGa ONpejac/eHHsT B3BEIIEH-
HBIX BeEIIECTB ABJAAETCA CpaBHUTEAbHAA 6bICTp0‘Ta, IpocTora
onepaunﬁ u OonnsInas YCTOI:I‘IPIBOCTb oJydacMblX NJaHHBX B
cryvasx, Konga mpu (bHJIprOBaHH'I/I NPOACXONHAT BEIIAJEHHE
0CaZKoB U3 pacTBopa (rWpparthl, KapGOHATH).

3. UCCJIEAOBAHHME XUMHYECKOI0O COCTABA BOJibl

lenouHocTh

3.1, llenoynocTs BOAH 3aBHCHT OT PACTBOPEHHHIX B Hed
6ukap6oHaTOB ¥ KapG6oHaToB. OHM MOryT BCTYNaTh B peak-
U0 C CONAHON KUCAOTOH, 06pa3ys XJOPHCTHIE COMH"

Ca (HCO,); -~ 2 HCl = CaCly + 2 H,0 -+ 2 CO,;
CaCO, + 2 HCl = CaCl, + H,0 - CO,.

3.2. HlesounocTe BOIH BHIPAXKAETCS KOJHYECTBOM MUJI-
JHJUTPOB HOPMAJbHOTO PacTBOpa COMIHON KUCJOTH, 3aTpa-
YMBAEMBIX Ha pa3joXenue 6ukapOoHATOB U KapOOHATOB, Ha-
xonsamuxcst B 1 2 Bogsl. Ona ompenensieTcsi THTPOBAHHEM
100 m2 uccnenyemo#t Boans 0,1 H. paCTBOPOM CONSTHOH KUCJ/IO-
Thl C MHIVKaTOPOM METHJIOBHIM opaHXeBbiM. Heob6xomumoe
JJIS1 3TOTO YHCJIO MUJIJIMJIUTPOB NAaHHOTO PACTBOPA KUCJOTH H
BLIpaXkaeT cobof IMEJOYHOCTh, TAK KaK OHAa pPaBHA YHCIHY
MUJVIMJAUTPOB HOPMAJBHOTO PACTBOPA KHUCJIOTH, KOTOpOE
pacxonyercsa Ha THTpoBaHMe | 4 BOJBL

3.3. HlenounocTh MOKeT OLITh BHIPaXKeHa B MUJUIATPAMM-
9KBHBAJNEHTax ¥ rpanycax. | me-ax8 MeJ0YHOCTH COOTBETCT-
ByeT 2,8 M2 OKHCH KaJbLHf, T. €. TAKOMY KOJHUECTBY, KOTO-
poe cBaseiBaer 1 x4 0,1 H. pacTBOpa CONSIHOR KUCAOTH; HHA-
ue roBopd, yucja0 MuAImauTpoB 0,1 H. pacTBopa KHCIOTHI,
3aTpaunBaeMbIX Ha TUTPOBAHHUS2, COBNANAET C KOJUUECTBOM
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MUJIIATPaMM-9KBHBAJIEHTOB WejqouHocTH. paayc uiesouxo-
ctH coorsercTByer comepxanmio 1 sz CaO B 100 #2 BOxH,
un 10 m2B 1 4.

3.4, PeakTuBaMy A5 ONpPENeNcHUs IEJOUHOCTH CAYXaT:
1) 0,1 H. u !/2s H. PACTBOPH! COJAHON KACAOTH. JlIs ycTaHOB-
JIeHHs TIOTIPaBOYHOTO KoadduuuenTa /os H.pacTBOPA CONAHOM
xucaoTh GepyT 0,8611 2 Gypr, pacTBOpSIOT B BUCTHJIHDO-
BaHHOM BoJe M HOJUBAIOT B MepHOit xoabe xo 100 #.1. On-
pefeseHye JIPOU3BOAAT OOBIUHBIM CIOCOG0M;

2) 1%-nuift cnuproBsift pacTBOp eHONPTANEHHA;

3) cMemaHHEIE HMHAMKATOD, NOJydaeMHil PacTBOPeHHEM
B 1 /4 OMCTHANHPOBaHHON BOALI 1 2 METHJIOBOTO OPaHXKEBOTo
H 2,5 2 HHANrO-KapMuHa (MHAMKaTOP B).

3.5. Onpenenenue ofuiell 1ENTOYHOCTH OCHOBAHO HA peak-
IHH 06pa30BaHHS HEATPaJNbHbIX COJCH NPH THTPOBAHHU MPO-
6b BOAE! KMCJIOTOH B NPHUCYTCTBHYM CMeIIaHHOTO HHAHKATOPa
B, narontero nepexoxn oxpacku npu pH=3,7.

3.6. I onpeneseBus pasgeNbHOTO cofepX¥anus OGuKap-
GoHaTOB, KapGOHATOB U I'HAPATOB NPHMEHSIOTCS Ba METOAA.

1. TIpo6a BOAK THUTPYeTCs COMSTHON KMCJAOTOM CHAayaJa B
ITPUCYTCTBUM MHAWKaTopa (enondrasnenna, sawouero nepe-
xox oxkpacky nipu pH==8,3, a 3aTeM B MpHCYTCTBHH CMeIlaH-
Horo vHpukaropa B. IIpyu THTPOBaHHH B IIPHCYTCTBHH (eHOJ-
drasenna npoTeKaloOT CAGNYIOYe PeaKUHuH:

OH + H' = H;0;
CO2~ 4+ H™ = HCO;3.

IIpu manpHefleM THTPOBAHUY B IPUCYTCTBHH CMENIaHHO-
ro ¥HAMKaropa B umer peakuus

— +_>_1‘
HCO;"+ H <o + HO.

Ha ocHoBe TuTpOBaHUA B npuAcCyTCcTBUY (deHoNdTaNICUHA H
HHAHKaTOpa B MOXHO clle/laTh Pacyer COAEPKaHHA B BOJE
Gukap6onaToB U KapGonatoB npu pH Bomnl Menee 9,5, ecau
YABOEHHLI! PACXOX KMCJOTHI, IOIIEAUIefi HA TUTPOBaHHE C
(eroadramenHoM, MeHblIe O0I(Ero KOJHYECTBA KHCJIOTHI,
H3paCcXOJ0BaHHOIO C Hayajla ONpefesNeHHs 10 Nepexona OK-
PacK¥ CMeMaHHOTO MHAMKaTopa B.

2. B ocrajbHBIX caIyYagx onpejeneHHe GHKapGOHATOB,
Kap6oHATOB ¥ THAPATOB CASLYET IPOM3BONUTL IO HOMOIpaM-
Me (puc. 12), pyKOBOACTBYSACH NaHHRIMH O0MEH IEJOTHOCTH
Bostsl M pH.
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3.7. ITonyueHnke 10 HOMOTPaMMe Pe3YJIbTATH BEPHH NPH
oblLeM CORepKaHUM coJell He Bullre 20 M2/4; HHAade Heo6Xo-
A¥MO BHECTH MONPaBKH COTJIaCHO NDHBELEHHBHIM HuXKe Tab-
aunaM. OkoHuaTeIbHble 3HAYEHHS IIEJTOUHOCTH GHKap6oHAaT-
HOM, KapGOHATHON W THIPATHOM HAXOLAT IO POPMYJaaM:

Onpedenanue CO 3' Onpedernenue HCO ;

4 11,35
25

X s
™ 0
%
2

on

3

25

Puc. 12. Homonpauma musi olipefenennst Tpex dopm menoun (HCOj3,

CO3~OH-)
51} = § (BI),
Kl = vy (K);
riyp=zs (',

rae B, KIII u I'll] — uckoMele GukapGoHaTHAS, KapGOHAT-
Has W THApATHas MENOYHOCTH Hccaenyemol Boxw; (BIT),
(KI) m (I'I) — 3uauenus 6GukapGonaTHO#, KapGOHATHOR U
PHAPATHON HIENOYHOCTH, ONpeJeNeHHbe 10 HOMOrpaMme
(puc. 12); B,y,6 — nonpaBounsle ko3ddunuenTH no Tadxd. 7,
8u9.

Ta6auma 7
3nauenue Kosdpdunuenra f
ITnoTemit ocraTox, Me/4
PH 50 100 200 300 400 500
8 1,00 1,00 1,00 1,00 1,00 1,00
9 0,99 0,99 0,98 0,97 0,97 0,96
10 0,98 0,95 0,90 0,87 0,85 0,83
11 0,96 0,91 0,84 0,80 0,76 0,73
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Tabaunpa 8
3uavenne Koshdunuenra y

[noTaat ocTaTOK, M2/
pH
50 100 200 300 400 500
8 1,04 1,11 1,25 1,24 1,33 1,39
9 1,04 1,09 1,18 1,24 1,30 1,34
10 1,02 1,05 1,09 1,12 1,14 1,16
11 1,00 1,00 1,01 1,02 1,02 1,02
Ta6numa 9
3nauenune koadpduuuenra 8
IlnoTHelt ocTaToOK, M2/4
B0 ] 100 200 300 k 400 ‘ 600
1,08 | 1,06 ’ 1,10 l 1,13 1,16 1,19

3.8. Onpepenenne MeJI0YHOCTH BOALI NIPH HCIOJAb30BaHHU
CMellaHHOro mHAuKatopa B m  ¢enosadranenna nporekaer
caemyonmum o6pa3om.

K 100 ms ucciagnyemoll BoAH, HAJARTOH IUIETKON B KOHH-
YecKylo KoJaly, LoOaBJfIoT TPU Kamiu pactBopa denondra-
nenHa, IIpn nosBieH¥H pO30BOH OKPACKH NMPOOLI BOJAK TUT-
pytoT 0,1 H. pacTBOpPOM COJIAIHOR KHCJOTHL J0 o6ecuseyu-
BaHus.

ITocne storo B Ty e npoby R06aBAAIOT NATh Kanejab cMe-
ImaHHOro MHAWKaropa B u npopomxkaror tutpoBaHue 0,1 H.
pPacTBOPOM COJISTHOJI KHCJOTHL IO TIEPeXOfla OKPACKH U3 3eJje-
Ho#t B uoseropylo. [Ipu TurpoBaHuy 3ejeHasT OKpacka OT
mMepBOH KamJu MeHseTcs Ha Cepyio, a OT cJaejylolliel — Ha
¢uonerosylo. TUTpOBaHHE CYNTAETCS 3aKOHYEHHLIM MpPH Ie-
pexole oKpacku B (hHOJETOBHI LIBET.

3anucerBatoT yucsao Musamantpos 0,1 w. pacrsopa HCY,
13pacXOJOBAaHHLIX Ha THTPOBauHe ¢ (epoadraserHoM U Ha
Bce TUTpoBanue (¢ QeHONDTANTEHHOM M CMEUIAHHEIM HMHIH-
katopoM B).

IMMpumenanme B cayuae HeoOXOMMMOCTH ONDENEJIEHHS IEJI0Y-
HOCTH C morpemsocTtbio Menee 0,1 x2-3K8/2 TATpOBaHHE BEAYT C BHIAY-
BAHHEM YIVIEKHUCJOTH BO3LYXOM B cleAyoomeM nopsake. ITpoGy, oTTuT-
POBaHHYIO /10 Nepexofia OKPackW, MPOAYBAIOT BO3LYXOM B TeueHHe 3—
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5 mun. Ecom npm sToM BO3BpamtaeTcss OnepBOHAYANbHAS OKpACKA, TO
Ilp06y JOTHUTPOBRIBAIOT H BHOBL IPOAYBAlOT BO3JLYXOM. Tmponaane
CYATAIOT 3aKOHYEHHHIM, €CJAH OKpacka Nocje NpOAYBaHHs He H3MeHd-
€TCsl.

3.9. Ecau npu turpoBanuu pacxop 0,1 n. pacrsopa HCI
oxasajcs Menee 0,4 M4, TO THTPOBaHHE IOBTOPHIOT !/ H.
pactBopoM ee (pu BOjax ¢ oOIled MmeJOYHOCTHIO MEHbIIE
0,35 me-aks/4).

3.10. O6umyio menouHocTs BOAH B Me-3ks/a (OILI) mpu
turpoBaduu 0,1 H. pactBopom HCI Buiuucasior mo dopmyne

Ol = Ka,

rie K — monpasounniit koa¢pduuuenr 0,1 H. pacmsopa HCI;
a — noaxoe konuyecrso 0,1 H. pactBopa HCl B muanu-
JUTpax, U3pacxofoBaHHOe Ha THTpoBanue 100 s
BOZbI.
Mpumeuanus: 1. Onpesenenne IEJOYHOCTH BOAH CHELYET IPO-
ASBOXHUTH 0 BO3MOMKHOCTH HEMEJJIEHHO Nocje B3fTHS NPOOHL.
2. Ecan mpospauHocTb Boaut Huxe 20 cu mo cramgapraoMy mpud-
TY, TO BOAY OTCTauBAKT B 3aKPHITOM COCYHe, NMOKAa IPO3PAuHOCTh GY-
net He muxe 20 o
3. Mertoxnl omnpemenenus GukapOoHaTHOH, KapOOHAaTHOH M THApAaT-
HOB IIEJ0YHOCTH, H3/JOXEHHBIC BHIE, HEIPDHCMJACMB! B OTHOIICHHMN BOZX,
ofJafanomux LUBETHOCTbIO Bonee 40 epad nAATHHO-KOOAJLTOBOM IUKAJIBL

KucaorHocts

3.11. KucaoTHOCTh NPHPOXHEIX BoA 0O6YyCJOBIHBaeTCs
yalle BCETO HaJIMYHEM YIJEKHCJIOTH], peXe BCTPedYaloTcs
IpyTHe MUHepaJbHhle H OpraHHYECKWe [KUCAOThI; KHCJOT-
HOCTb BOIBI MOXKET BHIHIBATHCH TaKKe HAJUYUEM THIAPOJIHU-
THYECKUX KHCIRIX COJef.

3.12. Tlpumensemuie peaxTusbl: 1) 0,1 H. pacTBOp eaKOTO
narpa: 2) 0,05%-Hblfi pacTBOp METHJOBOIO OPaHMKEBOTO —
0,528 1 2 BOoAKL.

3.13. s ompejesienus MUHepaabHRX KucjaoT 100 wim
50 ms mcnbiTyeMoit npoGnl BOALL MOMEINAIOT B spJerMeiie-
POBCKYIO K0J0y, HOGABASIOT 3 Kalli METHIOBOIO OpaHIKe-
BOTO M THTPYIOT Ha OejoM ¢one 0,1 H. eaKuM HATpOM JO
HCYE3HOBEHHsI pPO30BOTO OTTEHKA. B IPHCYTCTBUM coJiell Ke-
Jesa ¥ aJIoMUIHS NOJYYaioTCsl 3HAYNTEIbHbIE OUIMOKH B CTO-
poHy mpeyBeanueHus. B aTHX ciayuasix MOXHO BBOXUTH II0-
IIPaBKy HA KUCJIOTHOCTb, BHI3BIBAEMYIO THIPOJHUTHYECKHMH
KHCJIBIMH COJIIMH, HCXO/IS H3 HX COJepKaHuU.

2¢ 3Bax. 228 35



AxrtuBnas peaxunusa (pH)

3.14. CoranacHo KJIaCCHYECKOH TEOPHH 3JIEKTPOJUTHUE-
CKORl AWCCONHAlNuY, NPou3BeJleHHe KOHIEHTPaluy BOAOPOA-
HBIX ¥ THADOKCHJBHHIX HOHOB IpeJCTaBideT MPH JAaHAJOM
TeMIepaType NOCTOSIHHYIO BeANYUHY — KOHCTaHTy JAHuccol(1a-
ITMH BOIbI:

(HY)-(OH™) = K, = 107" npu 18°C,

rae 3Hak () o0o3Hagaer MOJSIPHBIC KOHLEHTPaIUM, ¥Yciao0-
BHE HEeATPAJbHOCTH BOJBI ¥ BO,JHBIX PACTBOPOB — PaBEHCTBO
KOHIEHTPalUX BOJZOPOJHKEIX M I'MJPOKCHJBHBLIX HOHOB. Cae-
J0BATeJ/IbHO, B KUCJHIX pacTBOpax

HY > 1077, (OH) < 10777,
B HeHTpaJbHLIX PacTBOpax
(H") = (OH) = 107"%;
B IIEeJOYHBIX pPacTBOpPax
HNH < 1077, (OH7) > 10777,

3.15. ITpunmmas, corJacHo npeanoxennto Cepencena,
lg/H+/=pH, nmeem:
B KucjoM pacrsope pH <<7,07;
B HefiTpasbHOM pactBope pH=7,07;
B 1wejgognoM pacrsope pH>7,07.

Ilpumewanue. C pa3BATHEM TePMOJHHAMHYECKOK TEOPHH ax-
TUBHOCTH BHIACHWJIOCH, UTO IPH SJEKTPHYSCKOM METOAE ONpENEIeHus
pH B BomOpOAHON UMM TOJYYAIOT He KOHIEHTPANUIO» BOZOPOIHOrO
HOHA, a €ro «aKTHBHOCTh® B JAHHOM DacTBope, T. e. TY 3ddexTuBHy0
KOHLEHTPALHIO, KOTOPYIO STOT HOH wuMeJ Gbl, ecin Ob OH NOLUMHAJICH
3aKOHaM HIeaJbHBIX ra3oB. CGPEHCQHOM OBLIO NPUHATO, IO JAAHHBIM
saekTponposogHocty, uro pH pactropa 0,1 n. HCI 8 0,09 n. KCI pas-
Ho 2,038, orkysna Ounina BLIMHCAEHA W CTaHAApTHAs BeJAWYHHA NMOTeHUHa-
Jia JIeUHOPMAJIBHOTO KaJOMEJbHOro sjaekTposa, pasnas 0,3380 e mpu
18°C. C passuTMeM TeOpHH AKTHBHOCTH OHLJIO HafleHO, YTO HCTHHHAS
Beauuuna pH genumnopmansuoit HCH s 0,09 u. KCl pasxa 2,075, a or-
clofa BeJHUWHA NOTeHLHAaJa AENMHOPMAJbHOrO KaJOMEJLHOIO 3JEKTPO-
na pasHa 0,3353 6 npu 18°C (OTHOCHTENBHO HOPMAJBHOTO BOXOPORHO-
TO 3JeKTpoAa).

3.16. 3nauenus pH, BbHUHCIEHHHE MO 5THM TNOCTEAHHM
BEJHYHHAM, NPEACTABJAIOT COGON HCTHHHHIE NMOKa3aTelH aK-
THBHOCTH BOJOPOAHOTrO HOHA H oGosnayatorcs uacto paH.
Beanuunn xe pH, BouMcIeHHBIe Ha OCHOBe MOTEHIMAaJa
JeNMHOPMAJILHOTO  KaJOMEJIbHOTO  3JeKTpoZa, PaBHOro
0,3380 8, u pH=0,01 u. HCI 8 0,09 1. KCl ¢ moTeHLHaIOM,
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paBHeM 2,038, mnpepcraBasiior COGOH YC/AOBHbIE eNUHHILI
CepeHcena u 0603HayaloTcss 00bYHO Kak pH, ©e3 Besaxux
3HAUYKOB, DTH YCHOBHHe enuHuIE CepeHceHa, TPHHSTHE
Knapkom, ncnosb3yloTes: B GOABIIMHCTBE THIPOXUMUYECKHX
paboT u NpHHATH B HacroAmux «CraHjapTHHX MeToRax»
IJIs COXPaHEHHS NPEeMCTBEHHOCTH C I'DOMAJHBLIM HaKOILJIEH-
HbIM paHee MatepuanoM no pH. Benpuunu pH u paH css-
3aHbl caenyomuM cootHomennem: paH=pH+0,04.

3.17. Konopumerpuueckoe omnpefnenenne pH (mo Ce-
penceny). Ilpunnun onpemenenus pH cocrour B TOM, uTO
ecJIM JiBa BOJHBIX PacTBOpa IPH NpHOGaBIeHHH COOTBETCTBY-
IOIEer0 MHAMKATOpa JaloT OJMHAKOBYIO OKpacky, To u pH
STHX PacTBODOB B MEPBOM NPHONMKEHHH ORMHakoB. Jijad
TpaKkTHiecKoro ompeiesenms pt x ompepeneHHOR mOpIMHU
MCMbITYeMO# BOXB! NPUOABJIAIOT COOTBETCTBEHHH HHIUKA-
Top. ITonyueHHYI0 OKpacKy CpaBHHBAIOT C OKPACKOH, NOSB-
Jsiomefcs ¢ TeM XKe HHIHAKAaTOPOM, B PHNe CTaHAAPTHHIX
OydepHHX PacTBOPOB, HMEIONUX PasjvMuHEle Beauuusbl pH.
Ecsn ucneiTyeMasi OKpacka HEOJMHAKOBA C OKPacKaMH CTaH-
[apTHEIX PacTBOPOB, TO TOYHyI0 Beauuudy pH omnpeznensior
BH3yaJbHEIM MHTEPTOJIAPOBAHHEM MEXAY ABYMsl OJrmxKai-
muMH 6y(epHBEMH PacTBOpaMH.

3.18. PapencrBo oxpacox onpenenser paBeHcTBo pH
JBYX PacTBOPOB TOJIBKO B TOM CJy4ae, eCH KOHLEHTpanuu
HelTPaJbHHIX coJlefi M TeMIepatyphl 060HX PacTBOPOB Tax-
e OINMHAKOBHL. B NPOTHBHOM CiIyuae 3JIEKTPOMETPUUECKH
YCTaHaBJAUBAIOT COOTBETCTBEHHYIO mompasky pH crangapr-
HBIX PacTBOPOB, CayxKaupx mis onpenenenus pH B merone
Cepencena, OnHako npyu THIAaTEJbHOM H3rOTOBJEHHU Gydep-
HBIX PACTBOPOB M3 XMMUYECKH UHCTHIX, XOPOIIO TEPEKpH-
CTaJUIA30BAHHBIX PEaKTHBOB PA3HUIA MEXNIY TEOPETHUECKH-
MH H 3KCHepHMEHTaJIbHRMY BenuuuHamu pH, HahnesnesmMu
TIpH YCTAaHOBKe pacTBOPOB, He mpeBocxomur 0,02—0,03 pH
(o6bIuHO B KHCTYIO CTOPOHY). Besuuunofl sToit omubku mpu
CaHUTapHLIX HCCIENOBAHMSAX MOXHO IpeHeGpeub, ¥ JEKTPO-
MeTpHYecKasi TpoBepKa GyihepHbIX PaCTBOPOB B 9THX Cayda-
AX OTHAXAET.

3.19. Jas onpenenennst pH ucneityeMoi BOAH  HCNOJb-
8YIOTCS CEIYIONIUEe PEaKTUBHL,

Jaa noxapiasiiomero GOJABUIMHCTBA NPHPOXHBLIX BOJ IO
CBOEMY JHManasoHy JOCTATOUHH JBe CHCTeMH O6ydepHbIX
pacTROpoB — GopartHuie cMecH [lanuua u docdaTHEE cMecH
Cepencena. [lys1 oueHb MIEJTOYHBIX BOX (BOXA CTOSIYHX BO-
J0eMOB NPH IBETEHAY MJIAHKTOHA M TIPH OYEHb CHJIBHOM
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pa3ButHn MakpoUTOB) YAOGHON ABASETCA CMech PACTBOPOB
OypHL U eKOTrO HaTpa, JAJs1 OUeHb KHCJABIX (GOJOTHEIE BO-
Ib1) — dochaTHO-UMTPaTHEE cMeckn Mak-MapBena.

Boparno-menounsie Gydeprrle pactBophl CepeHceHa
COCTaBJSIOTCS M3 JeLHHOPMAJbHOIO pacTBopa OypHl M Je-
IIMHOPMaJBLHOIO PacTBOpa eIKOro HaTpa.

JenuHOpMaJbHBIH pacTBOp OypH MpeACTaBIsSeT COGui
19,108 2 Na,B4O7-10H,O B 1 24 pacrsopa. Uucryio mecsaTu-
BORHYIO 6ypy NMOJTy4aioT U3 Gyphl TPOEKPATHOM MepeKpHucTall-
Jqusanyeil. BenajeHue KpPHCTAJLJIOB JIOJKHO HPOHUCXOIUTH
npu remneparype He Bhie 50—55° C, Tak Kak npu ¢ Bble
56° C BMeCTO MPU3MAaTHYECKOR JeCTUBOIHON GYpH Bhinaga-
eT OKTasjpuueckas natuBofHas Gypa NapB,07-5H;0.
Cymky nepekpHcTaaIn3oBaHHOl Gyphl, cornacHo KoasTrogy
u Cenpany, Jdydile BCero NpPOU3BOAMTb B 3KCHKATOpE Haj,
CMEeCbI0 HaCHIIEHHONO pacTBOpa Juruapara OpOMHCTOro
HaTpus c H3GbITKOM TBepmo# cosd. [Tpu 20°C  orHOCHTEIb-
Hafg yIpyrocTb BOJASHOrO Iapa, HAaCHIIEHHOIO pacTBOpa
NaBr-2H,0 pasua 0,59, B To BpeMst KakK IeCATUBOJHAs Oy-
pa NayB40;-10Hz0 ycrofiunBa B mnpefiesiax OTHOCHTEIbHOM
ynpyrocty Boasmoro napa 0,99—0,39. Cymka mepexpucrads-
JIM30BaHHOJ OYPH MOXeT GHIThb C yCIeXoM IIpOM3BelleHa H
Ha OTKPHITOM BO3JyXe, €CJIH TOJbKO OTHOCHTEJbHAsl BJaXK-
HOCTb BO3Iyxa He HuxKe 39%.

CopmepxaHue BOAB B AecaTHBOLHON Gype paBHO 47,21%.
KouTpoJpHOe ompeneneHne COAepXKaHHs BOJAH JIPOH3BOAST
(BBICYIN¥IBasl HaBecKy GYyphbl CHayasa B IVIATHHOBOM THIVIE Ha
BOmsiHOH GaHe, notoM npu 200° C u, HaKOHel, B 3JeKTpUUe-
cxoit meun npu 700—800° C. IMocaennue crefn BOAL yRals-
10TCcA ¢ TpyJAoM. PactBopumocte O6ypel B Bofe: 1,3 e npu
0°C; 1,6 e mpu 10°C; 2,7 2 npu 30°C; 9,5 2mpu 50°C; 12,4 2
B 100 e pactBopa npu 55° C.

JlenuHOpMaJbHEIN PAacTBOP €IKOI'0 HaTpa TOTOBHUTCS M3
100 2 exkoro narpa, pacrsopessoro B 100 ms4 JaucTuaIHpO-
BaHHOH BOAH B 3pJeHMelepoBCKOH Koabe (2kKenaTeabHO
MEeHCKOro CTekJa MK naipexc). [OpAbINKO KOJGH 3aKphl-
BAIOT OJIOBSIHHOHK (OJIbIOH ¥ PAacTBOp OCTABJASAIOT CTOSITh Ha
HOoub. OTCTOABIINICA OT KapOoHAaTOB PacTBOp (HUABTPYIOT
4yepes3 MJIOTHHIA CTEKJAAHHBIA GuabTp c orcaceiBanueM. Ilpu
OTCYTCTBHH CTeKJsSHHOro ¢uibrpa Kiaapk pekomeHmyer
buabTpanuio gepe3 o6paboraHubil OyMaxuni duabTp Ha
610XHepOBCKOH BopoHKe. M3 mioTHO# ¢uabTpoBasbHOM 6y-
Mary BHIPe3aloT KPYKOK MOAXOAALIEro \uaMeTpa, obpaba-
THIBAIOT TEIJBIM KpenkuM 1:1 pacTBopoM eaxoro HaTpa B
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TeueHHe HEeCKOJbKMX MUHYT. EXKHE HaTp cauBalot, Oymary
TPOMBIBAIOT — CHadYaJsa aGCOMOTHHIM CIMPTOM, NOTOM Pas-
GaB/ICHHEIM M, HaKOHel, GOJbIIMMH KOJHYeCTBAMH JHCTHJI-
JMpoBaHHOM Bofbl. KpyXoK KiaayT B GIOXHEPOBCKYIO BOPOH-
Ky ¥ H30LITOK BOJHI CJIErKa OTCAcCHIBAIOT, NpuueM Gymara He
JIOJKHA GHITh BHCYIIEHHOH TOKOM Bo3myxa. [locne sroro
BOPOHKY OCTOPOXKHO (C CepelMuH) 3a/JMBalOT KPENKHM pact-
BOPOM €[IKOTO HaTpa M NMOCJEIHHH OCTOPOXHO OTCaCHIBAIOT.
Ipo3paunnift guapTpar GLHICTPO DPa3baBJAAIOT AHCTHIIHPO-
BaHHO¥ He comepxaielt COy BOXOR JO KOHIEHTPalHUH He-
CKOJIBKO BBIIIE HOPMAJIbHOH U 3aTeM IOCJE IMpefBapUTENbHO-
ro TUTPOBAHHUS YK€ TOUHO YCTAHABJMBAIOT HA HOPMAaJbHYIO
KoHenTpauuio. 0,1 H. pacTBOp mNoJyyalOT pasbaBieHHEM
HOPMaJIbHOTO pacTBopa Bomo#l, He comepxanteli COs.
BecbMa yno6ua 3a6aanroBpeMeHHas 3aroToBKa KOHIEHT-
pUpOBaHHOI'O pacTsopa efkoro Harpa l:1, coxpaHnsemoro B
CKJSTHKE C Pe3HHOBON NMPOOGKOH ¢ ABYMSI OTBEPCTHAMH: OJHO,
3aKpHITOE CTEKJASHHON MaJIoUKOH, MO3BOJSET OIYCTHTb B
CKJISTHKY KOHell MUNEeTKH WX CUPOHA JJIs CJauBa OTCTOSB-
melca KPEeNKOH INeJA04YH, B APYroe NPOXOAUT KOPOTKAs
CTeKJIsTHHAs® TPyOKa, CognuHeHHasi C TPYOKoi ¢ HaTPOHHOR
u3BecTbI0. [Ipn MPOMO/IKMTENBEHOM CTOSHHM KpPEIKM# pacT-
BOp ILEJIOYH OCBET/ISETCS NOJHOCTBIO M MOXET OLITb OTCH-
donen. Vimenpuwiii Bec 50%-goi NaOH npun 15°C pasen
1,63; mis mosryuenus 1 4 HOPMAJIBHOTO PACTBOpa HEOOXOXHU-
Mo oKoJa0 60 w4 Xpemkoro pactBopa. Bydepnas cmecs
mpuroToBasiercs cMmemennem 0,1 H. pacrBopa Gypw u 0,1 H.
pacrBopa NaOH B cooTHomeHusiX, yKa3aHHHX B Taba. 10.

Ta6auma 10
BoparHo-menounsie Gydepasie pacTBophl Cepencena

0.1 5. NaOH, ¢ 0.1 5. NagB,0-10H,0, oH 1pn 16°C
2,00 8,00 9,50
3,30 6,70 9,75
4,05 5,95 10,00
4,60 5,40 10,50
4,95 5,05 11,00
5,33 4,67 11,50
5,70 4,30 12,00

Bopmo-Goparturie 6ydepusie pactBopsl Ilaauua cocras-
asiot u3 0,1 1. pacrBopa 6ype u 0,2 M pacrBopa 6GopHo#
KHCJAOTH, cofepxauielr 0,05 Mojs  xJgopucToro Har-
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pusa (AJISl MOBHIIEHWSI 3JAEKTPONPOBOAHOCTH pPacTBOpa IpH
2JIEKTPOMETPHYECKOR ycTaHOBKe). PacTBOp GypH npuroToB-
JAIOT, KaK yKasaHo Bhie, pacrBopennem 19,106 2 Na,B,0;
10H;O B 1 £ AHCTHIIHPOBAHHOM BOJHL.

PacTBop GOpHO# KHCJIOTH NPHUrOTOBJASIOT PacTBOPEHHEM
12,404 2 HgBO3 1 2,925 e NaCl 8 1 4 AuCTHIIMPOBaHHOM
BOIKL. YKa3aHHHE 3]leChb HABECKH He JOJMXKHH H3IMEHSThCS
¢ ¥3MeHeHueM aTOMHHIX BecoB. Ouncrxka: 20 2 Gopro#t Kuc-
JI0TH pacrBopsioT B 100 #2 Bonw Ha Kuname# BoAsHORA Ga-
He. PacTBop OxsaXpmaioT B JeXdAHOR Boje (mpHueM GopHas
KHCJOT2 OCAXJAeTCA B KPHCTAJTHYECKOM BHAE), OTHHIbT-
POBHIBAIOT, CYyIIAaT H CHOBa IlepeKpUCTANIH30BHIBaloT. Hc-
ciaenyeMulfi GUABTPAT HE JOJKEH COAEPMATh XJIOPHUAOB H
Cy/nb(aToB, C METHJIOBHIM OPaHKEBHIM [OH] HOJXKeH naBaTh
OpaHXKeBOe OKpaluuBamue. 5 M4 ¢uabTpata ¢ 1 xamaei
0,1 B. pacTBOpPa COMISTHOR KUCJOTH IOJIKEH AaBaTh kpacHoe
oxpamuBanye. Cymky GOpHOA KHCJIOTH NPOM3BONAT Ha BO3-
JyXe TOHKUMH CJIOSTMU MEXXY JAMCTaMM (QUALTPOBaJbHOM Oy-
Mary, Tak Kak GOpHas KHCJOTa HaU#HAaeT TEpPATh CBOIO
KPHCTAJN3AUHOHHYIO BOLY yXKe ITPH TeMIepaType BhIuIe
50° C. ITocTOSHCTBO MacCHl KOHTPOJHPYIOT CYIIKOR MaJIbix
MpOo6 TOHKHMH CJIOSMM B 9KCHKATOPE HAJ XJOPHCTHIM Kajb-
nuem. PactBopumocts 60pHO# KHCTOTH B Bome: 2,69 2 npu
0°C; 3,69 e mpu 12,2°C; 4,90 2 npu 21° C; 10,35 2 mpu 50°C;
23,3 2 mpu 90° C; 28,1 2 npu 99,5° C. XnopucThit yatpui ne-
o6xonuMo 6paTh XAMHUECKH YHCTHE, IflepeKpHCTaIIU30BaH-
HuA. CMemenye Npou3BoAsAT no Taba.1l1.

Ta6auna 11

Bopno-Goparnule 6ydepunie cmecn Manuua

N . N a1 o 0,1 n, »

Syva, s | acnonar s | PH TP 18°C | 6ypa, s | Kacnorar s | 6
9,68 0,32 9,20 3,08 6,92 8,10
8,92 1,08 9,10 2,72 7,28 8,00
8,16 1,84 9,00 2,38 7,62 7,90
7,43 2,57 8,90 2,06 7,94 7,80
6,73 3,27 8,80 1,78 8,22 7,70
6,08 3,92 8,70 1,50 8,50 7,60
5,50 4,50 8,60 1,29 8,71 7,50
4,96 5,04 8,50 1,08 8,92 7,40
4,46 5,54 8,40 0,91 9,09 7,30
3,96 6,04 8,30 0,76 9,24 7,20
3,50 6,50 8,20 0,61 9,39 7,10
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®ocdartarie GydepHuie pacrsopsl CepeHceHa NPHUrOTOB-
JSIOT cMemeHueM 1,15 MOJ/IIPHOTO pacTBOpa OXHO3aMeIIeH-
Horo ¢ocdoprokucaoro kaaus KHpPOs conepxamiero
9,078 2 comu B 1 # pacrsopa u 1,15 Moaspuoro pacteopa
IBysamemenHoro ¢ocdopuokuciaoro Hatpus NagHPO4X
X2H,0, conepxamero 11,876 e nByBogHOM conu B 1 4 pac-
TBopa. OnHo3aMmelnennni GocOpHOKHCHARA Kanut nepe-
KPHCTa/UIN30BHIBAIOT JiBa pPa3a M3 TOBapHON coiu. PacTBop
He JOJIKEH JaBaTh peakuuio HM Ha XJOPHIBI, HM Ha CYyJb-
datel, IloTepss npum npoxkanuBaHWM JOMKHA COCTaBJIATH
13,234-0,1%. BysamemenHsfi $ocobOPHOKHCIBIA HaTPHiX
MoXeT GHTb MPHIOTOBJIEH TPOEKPATHON IepeKpHCTANIN3alH-
efl U3 JBeHaANaTHBOAHOrO Npenapara. BrinmaBmas npH KpH-
CTa/VIN3alMH JBeHaANaTHBONHAS COJb CYLIATCA WIH B dKCH-
xaTope Hap CaCly 10 NOCTOAHHONA MacChl, HIH Ha JHCTaX
¢uabTpoBajdbHOl GyMaru Ha OTKPLITOM BO3AyXe B TeueHHE
npuGIU3UTENbHO ABYX Hemesb, [IpH 9THX yclIOBHAX IBeHAN-
IIaTHBOAHAS COJb IEPEXOXUT B ABYBOAHYIO. CepeHceH NpO-
H3BOLHJI STy ONEpPAaNHIO, BHICTABAAA COJb HA XOMOAHBIA 3HM-
Hull Bo3AyX. TouHHIl mepexox ABEHaAUaTHBOJHOH COMH B
JBYBOJIHYIO KOHTPOJHpPYETCs ONnpele/eHueM NOTepH IIPH Npo-
KaJUBaHUH, KOTOpast HOJMXKHA cocTaBaaTh 25,284-0,1%. Stot
KOHTPOJb SIBJAsIETCA o6s3aTeNbHBIM. PacTBopHMOCThL ABYy3a-
Mmemengoro (ocdopHoxucaoro Hatpusa 2,7 ¢ npu 10°C u
10,5 ¢ npu 25°C, cumrasd Ha JBeHaJIUAaTHBOLHYIO COJMb, H
51,0 e npu 99°C, cunras Ha Ge3Boguylo coab. CMeleHune
npou3BOAST No TabJ. 12,

TaGnuma 12
Dochathnie Gydepunie pacTBopet CepeHceHa

NagyHPO;-2H,0,] KH,PO,, pH mpr |Na,HPO,:-2H,0,| KH,PO,, | pH npm
na Ma MA na 18°

,06 1,94 7,40 1,88 8,12 6,20
7.12 2,88 7.20 1,25 8,75 6,00
6,10 3,90 7,00 0,82 9,18 5.80
4,94 5,07 6.80 0.52 9,48 5.60
3.76 6,24 6,60 0,34 9,66 5,40
2,70 7,30 6,40 b ~ s

®ocharHo-uuTpaTHEie GydepHEe PAacTBOPH NPUTOTOB-
asior cMemenueM 0,2 MoMspHOrO pacTBoOpa ABY3aMelleH-
Horo ¢ocopHOKHCIOrO HaTpus, comepxkamero 35,61 2
Nay,HPO4-2H,0 B 1 4 1 0,1 MosIapHOro pacTBopa JMMOHHOM
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KHCJIOTH, comepxaiero 21,008 2 KpHCTaNIMUeCKOR JIMMOH-
Holt kucaotel B 1 4. TlpuroroBnenne u ounctka NaHPO,-
-2H,0 ykasann BHle. JIEMOHHAs KHCJIOTA HE JOJIKHA CO-
JlepKaTh XJOPHAOB WIH CYJb(hATOB H MPAKTUYECKH HE JOJIMK-
Ha OCTaBJATb OCTAaTKa IPH cxXuranuu. [loreps Beca npu cyu-
ke mpu 70°C npu 20—30 mu XxaBieHHs MROJXKHA OHTb
8,584-0,1%. YcraHoBKka THTpa JUMOHHOA KHCJAOTH IPOH3-
BoAuTCs THTpoBaHueM 0,2 H. GapuTtoM ¢ (eHONPTaNIEHHOM
JI0 SICHO KpacHoro IBera. CMemeHHe Tpou3BoAATmO Taba. 13.

JlJ1s1 GOMIBIIMHCTBA NPHPOAHLIX BOJ JOCTATOYHO NPHUrOTO-
BHUTb cienyiomue OydepHbie cmecn: cmecd Mak-UabseHa:
pH=5,0—5,2—5,4—b,6—5,8—6,0; dochatunie cmecu Ce-
peucena: pH=6,0—6,2—6,4—6,6—6,8—7,0—7,2—7,4; Go-
pamubie cmecu Ilanuya: pH=7,4—7,5—7,6—7,7—7,8—7,9—
8,0—8,1—8,2—8,3—8,4—8,5—8,6—8,7—9,0—9,2; Goparno-
menounne oMecu Cepencena: pH=9,5—9,75—10,0—10,5.

Ta6auna I3
doctaTHo-uuTpaTHEe Gydepnbie pactBopsl Mak-Hibsena

0,2M 0,1 M aumon-~ 0,2M 0,1 M simMon-
Na,HPO,, HOM KHCJOTHI, pH NagHPO,, HOA KHCJOTH, pH
na ma MA Ma

1,71 18,29 2,5 10,30 9,70 5,0

4,11 15,89 3,0 10,72 9,28 5,2

6,07 13,93 3,5 11,15 8,85 5,4

7,71 12,29 4,0 11,60 8,40 5,6

9,08 10,92 4,5 12,09 7,91 5,8
12,63 7,37 6,0

Hau6Gosnee npuromusiMu 119 onpegneienuss pH sipupoxn-
HBIX BOJX AABJsIoTcs HHAMKaTope Knapka u JleGca — cyab-
¢odrasenHu. Bydepubie pacTBOPH, OKpameHHEe STUMH HH-
JUKaTOPaMH, IPH YCJOBHH XPaHEHHS] B TEMHOTE COXPaHSIOT-
cst 6e3 M3MeHeHHs B TeueHHe HEeCKOJIbKHX MecaleB. Xapakre-
pucthka ymHmukaTopoB Kmapka u JleGca mpuBeleHa B
ta6J. 14. lns npakTHuecKuX LeJsefl NpH onpefeeHHH MOUTH
BCEX NPUPOIHBIX BOJ IJI51 BO3MOKHOIO yMeHbIIeHHUs HaGopoB
OKpallleHHBIX Oyd)epHhIX pacTBOPOB MOXKHO OrpaHHYUTHCA
TPeMA MHAMKATOPaMH, IPUMEHSIEMEIMI B CIeAYIOMMX HHTED-
BaJjax pH:

6pomkpesosioBelfi mypnypoBet . . . . pH=52=+7,0
(eHOJIOBBIN  KpacHBIl . .+ « . . pH=7,0+8.1
THMOJIOBHIA cuBMil . . . . . . . pH=81-+10,0

Bosiee Touno onpenenste pH B mpexpenax or 6,4 a0 7,0
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MOXHO ¢ MHAHKAaTOPOM 6pOMTHMOJOBHM cuHuM, pH B HHTEp-
BaJse 7,6—8,3 xopowo ompeyieisieTcss ¢ Kpe3OJIOBHIM  Kpac-
HEIM, KOTODHIYl MMEEeT SBHOe MPewMyllecTBO mepen (eHoJ-
BHIM KpacHuM B uHtepBaje 7,8—8,3. Muaukaropu Kuaapka
u JleGca mepefl pacTBOPEHHEM 1IEPEBOJATCH H3  OyJIbGhOKwMC-
JIOT B uX HatpueBhle coad., C 3toil neapio orpemuBawoT 0,2
wu 0,4 2 cyxoro HHAMKATOpa (CMOTPS NO KOHUIEHTPaLuy, KO-
TOPYIO NOJIKEH HMETh MHAUKATOP), NePeHOCAT B araToBYIO
cTynxy, npu6asasior 0,1 H. pacTBopa efKOro HaTpa, HCXOAA
u3 1abs, 14, ¥ pacTUpaIOT NECTHKOM JI0 IOJIHOTO PaCTBOPEHHS.

Tab6unuma 14
Mapuxkatopst aisa onpeaeneuns pH (npnbasastn

no 5—6 xanens Ha 10 #.1)

Hureppan pH
Kon- Henurop-
Ilser xuciuil | newr- | Pac- | MaabHas
Hapmxarop onta- mesiounoft pauas,| TBOpH-| NaOH
MONEBIR MaJib- 0, Tedb | wa 0,12
HEH o HHAKKATOPa
TuMonoBHf cu- 1,2—2,8 |1,8—2,8| Kpacuuit 0,04 Boaa 2,16
sl eNTEIR
Bpomderoao- 3,0—4,6 |3,3—3,9| Xentmit 0,04 > 1,49
BB/ CHHRA Craari
BpoMkpesosno- 3,8—5,4 |4,0—4,6 | Xeatnit 0,04 » 1,43
BHI sesieHBI Cunnit
BpoMK pesodo- 5,2—7,0 |5,6—6,4 | JXentmit 0,04 » 1,85
BaIft Mypnypo- duoneropuidt
BRI
BpoMTEMOJIO- 6,0—7,6 |6,3—7,2| Xearwit 0,04 » 1,60
BRIt crHmk Crunit
DenonoBLIlt 6,8—8,4 (7,1—7,9 | Xeatu#t 0,02 > 2,82
KpacHEIi Kpacuniit
Kpesomnopslit 7,2—8,8 |7,6—8,2| Xentmit 0,02 » 2,62
KPacHmIH Kpacuniit
Tumososmi cu- | 8,0—9,6 |8,2—9,0| KenTsi 0,04 » 2,15
HAR CuHni
DeHOADTANICHH 8,3—10,0 - BecnpeTHRIH 0,02 | Crept -
Kpacanit
Tamondrane nu 9,3—10,5 — BecuseTubit 0,04 » -_—
Cunuit
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VHorna npu HenoJHOM PAacTBOPEHHH YKa3aHHOE KOJH-
YecTBO LIEJOYH NPUXOLUTCS HECKOJNBKO YBEJIHUUBATh, OXHA-
KO TIPY 3TOM HajO CIEAUTL 3a TeM, YTOOH WHIMKATOP HE MOo-
KasaJ mesouHoil okpacku. Ilocie nefitpannsanun copepxu-
MO€e CTYNKH KOJHYECTBEHHO IIEPEeHOCAT B JUTPOBYIO Koaby,
HOBOINAT NHCTHJIIMPOBAHHON BOXOK HO METKH M GHIBTPYIOT,
K crannaptHoi mKaJe ¥ K HCHBEITYeMHIM npo6aM BOAW JXOJ-
JKeH npubaBaAThCA HHAUKATOP ONHOM H TOf K€ NMOPIMH NDH-
TOTOBJIEHHS. M TIPH TIOMOINY OXHOM M TOM Xe KameJbHUIH.
Ilpn ymorpeGieHnu peKOMEHAYEMBIX MHONKA CHHPTOBLIX
pacTBopoB uHAMKaTopoB Kiapka n Jle6ca B ManoGydepHuX
BOJax BO3MOXKHA 3HAUHTEJNbHAs OIKGKA B KHCIYIO CTOPOHY
BCJIECTBIE KHCJIOTHOM TPUPOXB HAAHKATOPoB. B  oco6eH-
HOCTH 60JIbIIOE 3HAYEeHHE 5TO MMEET MPH ONpeleNIeHuH Kuc-
JILIX GOJIOTHBEIX BOJ C HHYTOXKHO# GydepHOCTBIO, TaK Kak B
3TOM CJyyae KOHCTAHTA JHCCONHALMH NPUMEHSeMOTO UHIH-
xatopa (GpomkpesosoBuit mypmyposu#t pH=56,3) yxe mpe-
BHILIAET [1€PBYI0 KOHCTAHTY NUCCONHAMH YIJIeKUCTIOTHL.

OcHoBHrle 6ydepHbe pacTBOPH Hanbojiee PaRUOHAILHO
XPaHHTh B XOPOWIO NPONaPEHHHX JBYXJHTPOBHX CKJAAHKAX,
3aKpPHITHIX PE3WHOBEIMH HJIM XOpOmO 3anapadyuHUPOBaHHH-
MH KODKOBBIMH npoOkaMu. CKBO3b KaxKAyl0 npoGKy INpOXo-
AT ABa OTBEPCTHS: OJAHO INJsi cudoHa A BHIEMKH YacTH
6ydepHOro pacTBopa, KOIffa 3TO HYXKHO, Apyroe Iist T-06-
Pas3HOll TPYOKH, KOHIIEI KOTOPONl COENMHSAIOTCS TOJCTOCTEH-
HBIMH DPE3HHOBBIMHM IIeDeMBIYKAMH C JBYMS COCEXHHMH
ckJIsgHKaMu. KoHel cTekassHHON cHOHHON TPYOKM coeduHeH
pesuHOBOR TPYyOKOH, Ha KOTOPyl0 HajeT 3axuM Mopa, ¢
KOHYMKOM OTTSIHYTOR CTeKkJsHHOA TpyOKM. Ckasnxku c 6y-
(hepHEIMH pacTBOpPaMH YCTaHABIHBAlOT B JaGopaTOpPUH Ha
TIONIKaX B MECTE, XOCTATOYHO YNAJeHHOM OT OTONHTENbHbIX
npu6opoB. KoHeunble CKISHKY HiM KaxAast CKASHKa B OT-
JeJbHOCTH COeNHHAIOTCH C GOJNLIIMMY TPYOKaMH ¢ HATPOH-
HOIl u3BeCThlo. JImameTp HaTpOHHON TPYOXH OKOJIO 2 cM,
aavHa oxoso 30 cx. HaTpoHHasr u3sBecTh IIPeXBapHTENIBHO
OTCEHBaeTCs Ha CUTaX AJS YMaJEHUs NBLIH, MEJOYM U Upes-
MepHO KPYMHHEIX KycKOB. TpyGKy c HaTPOHHO® H3BECTBIO KJIa-
AYT Ha TOJKY OKOJIO NIOCAENHel CKIASHKY (C KaxXJofi CTOpO-
HEl PSILA CKJSIHOK) M COEIMHSIOT ¢ Hefi TOJICTOCTEHHON pe-
3UHOBOH TpyOKofl. B ciyuae, ecnn ompenenenne pH npous-
BOIUTCH He CHCTEMATHYECKH, HET HaJOGHOCTH N'OTOBHTh YKa-
3aHHBI Bbllie HA60D MHAMBHAYaJbHHIX OydepHHX pacTso-
poB. B 3TOM ciyuae JOCTATOYHO IIPHIOTOBUTH (B KOJHYECT-
Be 3—56 4) KaXABIA U3 OCHOBHHX PacTBOPOB (T. €. PacTBOP
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KHCJIOro ¥ lesouHoro gocdara, 60pHOl KHUCAOTH, Oyph H
enkoro Hatpa). Onpeneneune pH mpupoxHBIX BOX yAOGHO
IPOU3BOANUTh B IPOGUPKAX AHAMETPOM OKoJO 16 mm m  Jjau-
HO# okosio 7 cm. O6bem 10 M2 oTMeuaercs ueproli, HPOBO-
JAUMOfi 2/IMa30M, HJIM BHITPABJISEMON IVIaBHKOBOR KHUCJOTCM.
BricoTa cTos16a MKWIKOCTH OKOJIO 5 cu. BHICOTa CTONGOB
KUAKOCTH B IrpoOUPKaX He MAOJIKHA OTJAHYAThCA OoJbrie
geM Ha 2 mm. IIpoGupky 3aKpHIBAIOTCS PEe3HHOBHIMH NpPOG-
Kamu. BydepHble pacTBOPH HaJHBaIOTCH B TakHe e Ipo-
6upKH, TOTO e CaMoro AuaMerpa M CTeK/la, HO OKaHYHBa-
Iolyecs CBepXy KOpOTKo# (2 cam) creKassHHON TpyGKo# nu-
aMeTpoM 5 mm ¢ HajeTHIM Ha Hee KOPOTKHM KYCKOM pe3H-
HOBOH TPYOKM, 3aKpDHIBAIOMIENCS] OTPE3KOM CTEKJISHHOM ma-
Joukn. I[Tpobupku mis 6ydepHEIX PacTBOPOB M BOAH JIOJIXK-
HEl GHITb XOPOLIO NPONMAapEHbl, Pe3VHOBHE NPOOKH U TPYOKH
NPOKUNAYEHH B BoJe. Tak Kax GOJbUIMHCTBO MaTEPHKOBLIX
BOJl HMEET 3aMETHYIO NPHPORHYIO OKPacKy, TO AJA KOMIeH-
calyu 3TON OKpacKH mpy onpexpenenvn pH clIyxuT xoMmna-
parop.

3.20. [Ins1 mpuUroTOBJEHHS INKaJE B TIIATENILHO Ipona-
PEHHYIO H BHIMBITYIO NPOGHDKY, OKaHIMBAIOMYIOCS KOPOTEHb-
KO# CTEK/MAHHOR TPYOKOH, uepes MaJeHbKYI0 BOPOHKY (OTTHA-
HYTYIO U3 TIPOGMPKH) BAMBAIOT U3 KalleJbHUIE NATb Kauejb
COOTBETCTBEHHOTO MHAMKATOPA 1 3aTeM 4epe3 Ty e BOPOHKY
npubasasior TpeGyeMblii GydepHut pacTBOP J0 oOBeMa
10 ma. Tlociie 3TOrO Ha KOHIIE CTEKJISAHHON TPYGKH HaleBalOT
OTPE30K PE3NHOBON TPYOKH MOMXOXSLIEr0 AHAMETPA N 3aKPHI-
BaIOT KYCOUKOM CTEKJISHHOMN ITaJIOUKH, IJIOTHO BXOAALER 10
yuopa ¢ KOHIOM CcTeKJAsiHHO# TpyOku. IlIkana xpanurcs B ne-
PEBSHHOM HAINVKe B TOMHOTE. B 3TOM Xe AmHUKe yCTPauBaloT-
Cs FHe3/a JUIA MYCTHIX MPOGHPOK AJIsS HCMBITYEMOH BOJEI, LIS
KamneJapHUI B KoMIapatopa, KanmeanHunsl NPHMeHSIOTCS MC-
KJIIOUATEJbHO C PE3WHOBHM OaJlIOHUHKOM JJs1 BBHIKAB-
JIUBaHHs Kanesb. BecbMa yWOGHH KanmeJbHUIH, OKaHYUBAI0-
IHecss TOHKOCTEHHEIM Kanuaisgpom 4—>5 cu.

3.21. [lna onpenesieHHs HCHHITYEMYIO BOAY TOTYAC Tocie
BBIEMKH OCTOPOXKHO HaJIHBalOT X0 4epThl B MPOGHPKY, B KOTO-
pyio npefBapuTeabHO GBI npnbaBiren nuaukarop. [Ipo6upky
3aKpHIBAIOT PE3MHOBOH NPOOKOR M OAMH Pas mepeBepTHIBA-
10T /ISt CMEIIeHHs BOJIbI ¥ MHAMKaTOpa. 3ateM NpoGUpKY cTa-
BSIT B IITATUB HJIH B KOMIIApaToOp MEXAY ABYMS GydepHEIMH
pacTBOpaMy, U3 KOTOPHIX OQUH LIeJOuHee, ADPYrofl Kuciee
ucneITyeMoit Bofbl. Ecau Bech Ha6op ¢ JaHHEIM HHAMKATOPOM
ABJIsieTCA MK 6oJiee KMCJLIM, WK GoJiee IeJ0YHBIM, YeM H -
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NLITyeMasi BOa, TO €e BHIAMBAIOT U3 IPOOMPKH, BHIGHpPAIOT
JApyro#i, 6ojiee NOAXORALIMHA, CYAS TIO PE3YJAbTATy MPelLiTy-
Iero ONbITA, HHANKATOP, U BJAHBAIOT HOBYIO TOPIHIO BOXHL
Tax mocTeneHHO OTHICKUBAIOT HYXHE# uHIuKaTop. VIHTepHO-
JAUMS OTTEHKA MCNEITYeMO# BOALI C HHOUKATODOM MeXAy
IBYMsi COCETHMMH L[BETaMH HPOH3BOAUTCS C TOUHOCTBIO 10 '/s
pasHuin oTTeHKOB. [Ipu nocTaTouHOM HAaBHIKE W MIPH pasHULE
IByX cocennux 6ydepos B 0,1 pH TouHOCTH, oOmnpexeseHns
coctaBaser okoao 0,2 pH. Yxe npu HeGoJbIIOA WBETHOCTH
HCHIBITYEMOl BOABI ompeneenne pH cienyer npousBoXuTh B
KoMIaparope, B KOTOPOM NPOGHPKH PaclloaraioTcs clerylo-
muM o6pa3oM. B 3agHeM psiiy noMmelnalT COOTBETCTBEHHO
OydepHbii pacTBOP C MHAWKATOPOM, UCIHITYEMYIO BOAY C UH-
auKaTopoM, GydepHBII pacTBOp ¢ UHIMKAaTOpoM. B mepen-
HeM DSy B TOI XKe IOCJeJ0BATeNbHOCTH NOMEIAIOT HCIBI+
TYeMYIO BOLY, JIHCTHJIHPOBAHHYIO BOLY U HCIBITYEMYIO BOLY.

B HouHoe Bpemsi onpenenenne pH npousBoAsiT npH
3JIeKTPHUECKOM OCBEHIeHUY,

Ecau no xakum-au6o npuunHam onpenenenue pH Henbss
UPOM3BECTH TOTYAC, TO BOJY MOXKHO 3aKOHCEDBUDOBAThL IpH-
GaBKOll ueThIpex Kamenab 2,50%-woro pacTBopa cyJeMBl Ha
100 ms Bompl. CKIASIHKM ¢ KOHCEpBHPOBAHHOM BOJOH OCTaB-
JISTIOT B XOJIOHOM MecTe u onpefenenne pH mpoussonsr, kak
TOJBKO YCJIOBHA NO3BOJAT 3TO CHesaTh, NPUYEM OTKJIANH-
BaTh HAaJ0Jr0 ero He PeKOMeHAYeTcsl.

Pasauna B coseBOM cocTaBe MexAy GydepHBIM pacTBo-
POM M HCHBITYeMOH BOJAOX 0OYC/HOBJANBAET HEOOXOLUMOCTIB
BBEJCHUS 3HAUUTEJBHON IONPABKU B HANNEHHYIO BEJUYUHY
pH, mpuuemM 3Ta nmompaBKa ABJSIETCS IOJOXUTENBHOH, KORLa
KOHIIEHTPalMsI 9JeKTPOJNTOB B Oydepe BHIlle, yeM B BOJE, U
OTpHIaTe bHOl B 06paTHOM cayuae. [[js npecHHIX BOX Npak-
THYECKOe 3HAueHHe HMeeT JMIIb NepBui cayual. CoseBbie
AOMNpaBKH JJis IPECHHIX BOL NMPUBEIEHk! B Ta0J 15.

Ta6auma 15

Coaesnie nonpasku pH piaa Kpe3onoBoro KpacHoro,
TUMOJIOBOTO cuHero u Goparos Ilasuya

HopmanbHocTs Obmas HopmasiphocTs| O6mas
CYMMEI JKECTKOCTh, pH CYMMB! KeCTKOCTD, pH
SNEKTPOJINTOB |  M2-9K6/A BJIEKTPOJIATOB | M2-9K6] A
0,001 1,0 --0,23 0,008 8,0 40,12
0,002 2,0 40,21 0,01 10,0 +0,13
0,003 3,0 --0,19 0,02 23,0 -+0,09
0,004 4,0 40,17 0,03 30,0 40,06
0,006 6,0 --0,16 0,06 60,0 +0,00
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Has apyrux unaukatopos Kaapka u Jle6ca — ¢penonoso-
ro KpacHoro, 6pOMTHMOJIOBOIO CHHETrO, KPe30JI0BOr0 KpacHo-
ro — 6e3 60JbIIOH NOTPENTHOCTH MOXKHO IINJIb30BATHCS ITOH
xe rabauned. Jas docharos CepeHceHa ¥ HMHAMKATOPOB
Knapka u Jle6ca nonpasku He BrBeneHsl. [Ipu sToM nonpas-
Ka JJs TPecHBIX BOJ, JOJKHA GHITh O aGCOMIOTHOH BesInuuHe
BBIIIE, JIJIS ‘COJICHEIX BOJ, HYUXKe, 4eM s 60paTHHIX Oydepos,
BCJIEACTBHE GONbLIeH KOHUIEHTpauuu docdaTHhX cMeced. B
cpeflHeM STH Da3HUIY MOMHO CUMTATb pPaBHOM  OKOJO
0,03 pH.

Jlnst OOGBIYHEIX KapGOHATHEIX BOJL C He CJIHIIKOM GOJbUIOR
BEJUYHHOH COJIEBOTO COCTaBa «HOPMAaJbHOCTb CYMMBI 3JeK-
TPOJUTOB» MOXKeT ObITb NpHpaBHeHa K INEJOYHOCTH BOJHI,
BHIDAXXEHHOH B rpaMM-3KBUBajJeHTax (BEIHYHHA INEIOYHO-
cty, AefenHas Ha 1000). [as o6biyHbIx ompejesenui, He
npecyielyoMuX 0coGol TOYHOCTH, NONMYCTHMO NOJb30BaHHE
cpefneit coseBoit nompapkoit 40,20 pH. 3amernoe BausiHue
Ha NoJyyaeMblfi pe3yJabTar, XOTH M MeHbIIe, YeM COJeBOH
COCTaB, OKa3LIBaeT B OTJEJbHLIX CJyUasx pasHUIA TeMnepa-
Typ HcnbITyeMOj Boabl M Oydepa. OTKIOHeHHe TeMmepary-
Phl BOAEI OT ee TeMOepaTyphl B BOZOEME M TeMIepaTyphl
6ydepa or 18°C BLI3HIBaeT M3MeHeHHe KOHCTAHTHI JHCCOLM-
anun uHAnKaropa. ‘CraHJapTHEIMH YCJIOBHAMM SIBJISIOTCA
npusefienue pH Boxn K TeMmepartype ee B BOZOeMe H IIPH-
Bepenve pH Gydepa x 18°C. Beeznenune nonpasku aesnaercs,
coraacuo C. B. Bpyesnuy u B. A. CronuHuesy, no ¢opmyine

PHuenp = PHyaga — 8 (18 —25) — P (fw + £,),
rie pHuaex — pH OydepHoro pactsopa, okpacka KOTOPOro
COOTBETCTBYET OKPacKe BOJLbI;

8 — TeMneparypuui KoadQduuueHT BH3YaJLHOIO
uamepenus pH 6ydepa npu yBenudeHuu ! Ha
1°C;

ts — TeMmueparypa Oydepa B MOMeHT onpelene-
Hus pH;

 — TemMnepaTypHBIE K03()(HHIMEHT BH3YaJbHOTO
n3Mepenust pH Boxl;

tw — TeMTepaTypa HCHLITYeMOH BOIH B BOZOEME:

t'w— TeMmepaTypa BOXH npH onpexenenuu pH.
Kosdounuents: § u f (rabr. 16), onpeneneHnsle A1 6opa-
toB Ilanuua, sIBASIOTCS OXMHAKOBHIME [Jsi THMOJIOBOTO CH-
Hero, KpPesoJioBOro KpacHOro ¥ (heHoJ0BOro KpacHOro M He
3aBHCAT OT coJieHocTH. Temmepatypa Gydepa onpeaensercs
B npoGupKe ¢ BOJOH, nocTosHHON crosimelr B pH-M smuxe.
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Ta6Gauna 16
Ta6anna TemnepaTypHeiX MONPaBoK

pH 8 8 PH 8 B

7,6 -+0,0063 0,0000 8,2 0,0032 —0,0017
7,7 0,0058 —0,0002 8,3 0,0027 —0,0020
7,8 0,0053 —0,0005 8,4 0,0022 —0,0023
7,9 0,0048 —0,0008 8,5 0,0017 —0,0026
8,0 0,0043 —0,0011 8,6 0,0012 —0,0029
8,1 0,0038 —0,0014 8,7 0,0007 —0,0032

Ipu o6erunbx omnpexnenenuax pH TemnepaTypHas nonpas-
Ka He BBopuTcsd. Ho npm m3yyeuHH Xu3HM BOJOeMa, IIDH
CIUIOINHOM 3KCNEeJHIHOHHOM NpOe3fie TI0 peKe, P H3Y4eHHH
cyrousoro xofa pH mrmopupoBauue BAMSHUA TeMIepaTyph
MOXET JAaTh 3HauMTedbHEle omnGku. Ciegyer UMETb B BHU-
Iy, 4TO TeMIepaTypHas NONpaBKa pacCuuThiBaeTcs 6e3 yue-
Ta coJepoii nompaBku. Hanpumep, xectkocTs o6mas
4,3 me-3K8/4, AHAUKATOD THMOJOBLIA CHHHI.

PHussn = 8,30; ty =5°C; fy=25°C; t,=30°C.
ITo Ta6a. 16 raxonum:
8 =+ 0,0027; P =—0,0020;
pH ¢ yuerom TemMmepaTypHOM nonpaBKU paBHO:
8,30 — 0,0027 (18° — 30 °C) -+ 0,0020 (25° — 5 °C) = 8,37.

JLns mompaBsKu Ha COJEBOH COCTAB ONMpEZeNseM HOPMalb-
HOCTb 3JIEKTPOJHTOB:
1 -
12 _ 4,3 me-sxe =0,00432-9ks.
2,8 -
Ilo Ta6x 15 naxogum nonpasyy 0,17 pH.
OxoHyaTeNbHEN PesyabTaT:

pH = 8,37 40,17 = 8,54,

3.22. Onpenenenne pH noreHnHOMETPHYECKUM METOAOM.
[Morennuomerpuyeckuii MeTOX ONpeJEJeHNs] KOHIEHTpaluu
BOJOPOIHEIX HOHOB B PacTBOPE OCHOBAH HAa M3MepPeHHH Belu-
YHHB! 3JIEKTPORXHOTO NOTeHIHMaJaa.

3.23. [IpuMeHAIOTCS TaKHe 3JEeKTPOJbI, MOTeHnyuasa KOTo-
PHIX 3aBHCHT OT KOHIEHTPAllMd MOHOB BOZOPOAA. TakuMH
9JIEKTPONaMH SIBJISIETCS BONXOPOAHLIA, XHHTHJIDOHHBLIN, CYpb-
MSIHBIA M CTCKJSIHHBIN, MOJNYYHBINMMH B IIOCJeAHEE BpeMs
oYeHb ITHPOKOE NPHAMEHEHHE.
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3.24. Crex/isiHHLIL 2iekTpoAl. Ha rpanmme Mexay cTeKaoM
¥ CONPHKACAIOIMMCS C HUM PacTBOPOM BO3HUMKAeT PasHOCThb
NOTEHIHaJOB, BeJUIHHA KOTOPOH 3aBHCHUT OT KOHIEHTPanuH
HOHOB BOJOPOJa B PacTBOPE,

H3Mepsas nOTeHNHAaJ CTEKJISHHOTO 3JeKTPOfa, MOXKHO Ol-
penenuts pH manHoro pactBopa. CTekJIAHHBIHA JEKTPON, BPH-
MeHsercs B oOaactu ot 2 fo 10 pH.

B CHJBHO LIENOYHHIX PAaCTBOPAaX CTEKJNSHHEI 3JEKTPOL,
Raer Gosbmmue omu6xu. s onpenenenns pH BogHbx pact-
poB mpuMeHsercs JgaGoparopuniii pH-merp JIITY-0,1, xoTo-
pHifi rpafynpoBaH B exuHunax pH 1 B MEAIMBOJIbTAX M NO3-
BOJISIET TMPOU3BOIUTb HEMNO-
CPENCTBEHHHA OTCYeT H3-
MepsieMOi BeJHUHHHL.

Ilpenen mamepeHus Be-
auunHel pH or 2 mo 14;
qyBCTBHTENBHOCTh NpubGopa
0,01 pH; cra6uabHocTh MO-
Ka3aHu# B TeueHHEe MJIU-
TeabHoro Bpemenn 0,02 pH;
BpEMSl YCTAHOBJIEHHS NOKa-
sauuft He Gosee 5 cex. AB-
TOMaTHYeCKass  TeMIepa-
TypHasi kKommneHcauus or 0
1o 100°C.

CxeMa 3J€KTPOXHOR CH-
CTeMbBl €O  CTEKJISHHHIM
SJEKTPONOM JJIsl H3Mepe-

uusa pH Boxmoro pacrsopa N+ i
npuBelieHa Ha puc, 13.
CTeKNHHEI SJEKTPOL
npexcrtasaser cobofi Tpy6- Puc. 13. Daexrporman cucre-
Ky C HamasHHBIM Ha KOHIE P— m“:fmx I
NIOJIBIM lﬂapﬂKOM H3 JIH- BOro CTeRNa, 2— CTERASAHHLIR
THEBOTO SJIEKTPOJHOTO  SACKTpon; & — BayTpedmnl od-
CTEKJa. raTe/MbHMR SJAEKTPOA; & —~ SJIeKT-
TIpH TMOrpYMeEHHH S/IeK- oo ey 7 — il
TPONA B PACTBOp Mexmy  Mem MILOL S picwm s
IOBEPXHOCTBIO mapukKa JIOCTb SJMEKTPORa

3J€KTPOLa M  PacTBOPOM
NPOHCXOAHUT OOMEH HOHaMH, B pe3yJjbTaTe KOTOPOrO HOHBHI
JIUTHSI B NOBEPXHOCTHHIX CJIOfX CTEKJa 3aMeNmaloTCs HOHa-
MU BOJOpPOIA, M CTEKJISHHEIX 3JIeKTpoj] NpHobperaer cBOH-
CTBA BOJZOPOJHOTO 3JEKTPOLA.
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Mexay mMOBepXHOCTBIO CTEK/JIa M KOHTPOJHPYeMBIM pacT-
BOPOM BO3HMKAaeT PasHOCTb NMOTEHIUaNOB E,, BequuuHa Ko-
TOPO}1 ONPeNeNsaeTCs] aKTHBHOCTBIO MOHOB BOJOPOAA B pact-
BOpE:

T T
E,=3T Ing,=23 XL pH,
rie R — yHuBepcajbHasi Tras3oBasi NOCTOSIHHas, paBHas
8,315: 107 ape/°C moav;
T — reMnepartypa pacTsopa, °K;
F — 96 500 kyson/e-axs (uucao Dapajes);
@, — aKTUBHOCTb HOHOB BOJOPOJA B PacTBope.

Jasi cosmanms 2JEeKTPHYECKOR LemM NPH H3MepeHYHn
NPUMEHSIOTC  KOHTaKTHbIE 9JIEKTPOJLl — BHYTPEHHHH
SJIEKTPOJ, OCYMECTBJSIONWMEA 3/JEKTPUUECKHA KOHTAaKT C
PacTBOPOM, 3aNOJHAIOMYM BHYTPEHHIOI0 YacTh CTEKJSHHO-
ro 2JeKTPofa, M BHeIHMA (Tak HasblBaeMbfi BCrmoMora-
TeJbHEIl 5JIEKTPOX), OCYIIECTBISIOIMN 3TeKTPUIECKHH KOH-
TaKT C KOHTPOJUPYESMEIM PaCTBOPOM.

JlJist 3a1UTH OT BO3AEHCTBHSI BHICOKHX TeMnepaTyp (apH
namepenun pH ropsumx pacTBOpOB)  BCIOMOTraTeJbHEH
5JIEKTPOX, MOMEIaloT BHe KOHTPOJHPYeMOIo pacTsopa H co-
€IVHAIOT C HUM IPY TOMOIINY 3JIeKTPOJUTHYECKOro KJo4ya —
TPYOKH, 3alOJHEHHON HACHIIEEHEIM PAaCTBOPOM XJOPHCTOTO
KaJIus ¥ 3aKaHuMBalolelics IOPUCTOH meperoponkoi. Pacr-
BOP XJIOPHCTOTO KaJsiusi HeNpepPHBHO IpocauuBaeTcs depes
NOPHUCTYIO NEPeropoixky, NpeAoTBpamias NPOHUKAHHME H3
KOHTPOJIHPYEMOI0 pacTBopa B CHCTEMY 3JIEKTpOKa TNOCTO-
POHHHX MOHOB, KOTOpHE MOIJH OBl H3MEHHTb BEJHIHUHY
3.1.C. 5JeKTpoJa.

DJIeKTPOABIKYIAs. CHJIa 3JEKTPOAHON CHCTEMBl paBHA
anre6payyeckofl cyMMe 3.1.C. KOHTAKTHBIX 3J€KTPOJOB Ej
¥ Egcn, 348.C., BOHUKAIONEH Ha BHYTPEHHE! IIOBEPXHOCTH
CTeKJITHHOTO 3JeKTpofa Epy ¥ omnpelensemoi Beauaunod pH
BHYTPEHHEro pacrsopa, 3.1.C., BO3HHMKAIOmEHd Ha HapyX-
HOJ NOBEPXHOCTH CTEKJSHHOTO 2J1eKTposa Ely.

Bennuunbl Ey, Egenr 1 Epg He 3aBMCST OT COCTaBa KOH-
TPOJUPYEMOTO PacTBOpPa M MEHSIOTCS TOJBKO IpH H3Mefe-
HEeHHH TeMIIepaTypH:

E=E + Byt B+ E,=E—23 5T pH.

CymMMapHasi 5JeKTPOLBHKYIAS CHJA OSJNEKTPOXHOH Cn-
¢TeMbl JIHHEeHHO 3aBHOUT OT BeanyuHbl pH pacTtBopa.
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Hamepsist 3.4.C. 2JEKTPOAHOM CHUCTEMHl C IOMOLIBIO
3JMEKTPORHOr0 MHUJJIMBOJBTMETPA, IIKaJjJa KOTOPOrO TpamyH-
poBasa B emunmuax pH, ompemensior Beawuumny pH xon-
TPOJIHPYEMOro pacTBopa.

CBoGopHas yraekucaora

3.25. KoanuecTBo CROGOMHON YIVIEKHCJIOTH B OTKPHITHIX
BOZOeMaX OOLIYHO COCTAB/SET HECKOJBKO MHJJINIPAMMOB B
JIUTpe, IOHUKASCh JO HyJs B NEPHUCH YCHJIEHHOTO Pa3BHTHSA
BOJHON paCTUTENbHOCTH M Bo3pacras B IOJJEAHBIX YCJO-
BHSX, B 0COOEHHOCTH B MPUAOHHEIX cJI0AX. B mogseMHbIx BO-
Iax Colnep:KaHWe CBOAOJHOA YTJEKHUCJIOTH BO3PacTaeT o0
JIeCATKOB MHJUIUTPAMMOB B JIHTPE.

Onpefesenre YroJLHON KHUCJIOTH JKeJaTeJbHO NMPOH3BO-
JHUTb Ha MecTe; IIPU JOCTaBKe npo6 B JabopaTopuio Heob-
XOIMMO [OJIHOCTBIO 3aNOJHSTh OYTHUIb BOIOH.

Onpenenenne cBOGOAHON YroNbHOM KHCJIOTH —GIPOH3BO-
JUUTCS METOXOM THTPOBAHHMS €IKUM HATPOM MJW COMOH; pe-
aKIys TPOUCXOJMT IO 'yPaBHEHHIO

Na,CO, -+ CO;, - HyO = 2 NaHCO;.

B xadecTBe HHAWKaTOpa NpuUMeHSIOT deHoadTasens c
uHTepBasom nepexosa npu pH=8,3. Heo6xonumo nomMHuTS,
YTO GAHOBPEMEHHO THTDYIOTCS OPraHHYeCKWe KHCIOTH H
THU/IPOJIHTHYECKHE KHCIBIE COJH.

8.26. as1 ompeneneHuss CBOGOXHON YIVIEKHCJOTH Heo6-
XOJMMBI CIeYIOMHe PeaKTHBEL:

1) 0,02 1. pacrsop NayCQOs. Ero roToBsT u3 BHICYLIEHHOH
B Teuenue 1 4 mpu 270°C coxnl. [Las sToro GepyT HaBecky
0,414 e n pasBoxar B 200 MA DUCTHIIMPOBAHHOM BOXHI, He
comepxaniest COg;

2) 0,1%-ubit pactBop ¢eHoJdTanenHa. Ero mpuroros-
JasiT, pactBopast 0,1 e dpenondranenna 8 100 xz a3munoBOIO
CNUPTA;

3) MuHepaJbHHH cTaHmapT (3amacHol pacreop). ['oro-
BaT u3 2 ¢ CoCly-2H,0 u 2,01 ¢ CuSO,4-5Hs0, pactBopen-
HBIX B K0J0e Ha 200 xs. Tyna xe npubaBisioT 2 MA COJs-
HOR xucaoTH (ymeabHoro Beca 1,19) u moeoasAt no MeTKwu;
JJIS IpUroTOBJEHHsT pabouero pacrsopa Gepyr 20 ms 3a-
aCHOro pacTsopa M A0BOAAT A0 200 x4 HCHEITyeMOH BOXOH;

4) pacrBop cerHeroBo#l conu. I'oToBsT, pacrBopsas 50 e
KNaC4H,O4 B mucTuaupoBaHHON Boje U HoBexs no 100 ma.

3.27. Jas ompefeneHus B MepHYyIO Kojb6y Ha 200 ma oc-
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TOPOXKHO CHpOHOM HAJHMBAIOT HCNHITYEMYIO BOXY X0 METKH,
mpubaBasioT 2 x4 pactBopa deHoadTanenHa ¥ nepeMenin-
BalOT, NiepeBepTHBasA KoJa0y. Ecnu Boxa mpu 3TOM NOJYUHT
POBOBYIO OKPAcKy, OTMEUaloT, YTO YNOJLHOM KUCJOTH B TIPO-
6e ner. Eciin Boxa He OKpacuaach, €e THTPYIOT PacTBOPOM
COIB XO TIOSIBJIEHHS PO30BOTO OTTEHKA, COXPAHSIOIIErocs B3
TeyeHune 5 mun.

INostBIeHne pO30BOrO OTTEHKA JIErue yCTaHABJAMBAThH TIPH
CPaBHEHMH C MHMHEPaJbHEIM CTaHAapTOM, IPHrOTOBJEHHE
KOTOPOTO OIIMCAHO BHIIE, OCOGEHHO NPY HAJIWIUH NBETHOCTH
memblTyeMot BOmH. OnpefesleHHe NOBTOPSIOT, NPUIMBAS
cpasy IMOYTH Bech U3PACXOJOBAaHHHIE Ha MepPBOE THTPOBAHME
06beM Na,CO; m 3aTeM HOTHTPOBHIRAIOT A0 CTaHAapTHO
OKpacKH. 3amnuCHBAIOT Pe3yJbTaTH BTOPOr0 TUTPOBAHHA.
Conepxanue CBOGOAHOR YrieKUCHOTH X B M2/A BHNHCIASIOT

no opmyJe
X=4,4n,

Ifie # — KOJuuecTBO TouHOro pacrsopa 0,02 n. NayCOs, mo-
IexKX Ha BTOpoe TuTpoBaHHe 200 M. HCOHITYe-
MO# BONBI, MA.

Tlpn TurpoBanuu Boxw, cogepxaumeir CO, menee 10 me/a,
CIeNYeT TMOJNb30BaThCcA OlopeTkoll ¢ menenmsmu 0,01; mnpu
GOJIBIIOM CONEPKAaHHMH YIVIEKHUCJOTHl CJeyeT NOJb30BaThCH
Gosee KpenkuMu pacTBopaMu connl (0,04 n.).

Ipn BhicoKof MuHepaausanuu Boxas (Gosee 1 2/4) m
SHAUMTEJLHOM IIBETHOCTH oNpelesieHHe HetouyHo. Ecau mpu
npubaBnenun pactBopa Na,CO; Boja HauuHaeT MYTHeETDb
(Goabiras XeCTKOCTb WM 3HAYMTENbHOE COJEpXKaHHe XKe-
Jie3a), B HCIHITYEMYIO BOJY NepeX THTPOBAHMEM NPHOABJSIOT
1 M2 cernetoBo# cosu.

Arpeccmmasl yriaexucaora

3.28. YacTb cBOGOIHOM YIVISKHCJOTH CIOCOGHA HeHCcTBO-
BaTh PacTBOPSIOMUM 00pa3oM KHa KapOoHAT KaJbLHs, 4TO
BHISEIBAET «KapGOHATHYIO arpecclio», T. €. CHOCOOHOCTb pas-
pymath GeToHHble coopyxenHsi. KapGonarHas arpeccus o6y-
CJIOBJIeHa oOulefi MuHepaiu3auuedl BOAL, COOTHOINEHHEM
MeXJy KOMIOHEHTaMH COJIEBOI'0 COCTaBa, aKTUBHOM peaxiu-
el 1 colepkaHUeM YIVIEKHCJIOTH KaK B CBOGOJHOM, TaK H B
CBS3aHHOM COCTOSIHHM.

3.29. AnajuTHueckoe OupenejeHue KapGOHATHON arpec-
CHU 32KJI0YaeTcs B SMIMPHUECKOM HaOJIOJASHMN 32 BO3NCH-
CTBHEM HCCJIeLyeMOH BOALI Ha KapGoHaT KaJblus,
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3.30. IIpu ompeneneHHH HCNOAB3YIOTCS CAelylOLlas anna-
paTypa U peakTHBHI:

1) MpaMOp YMCTHIH M TOHKO M3MeJIbUEHHBIH J0 MOPOUIKO-
0Gpa3sHOro COCTOSIHMS, MPOMBITHIA (HECKONbKO pPas) KHIs-
mell MACTHIEPOBAHHOR BOJOH M BHicywenHof npu 105°C;

2) consnas kucaora 0,1 H. pacTBOp;

3) pacrsop meTuaoBoro opanxesoro 0,05% -Heik;

4) CKNSHKM C TTPUTEPTOR TNPOGKOH eMKOCTbIO OKOJIO
300 ma;

B) creknsHHAsT BOPOHKA C TIPOMEITHIM H  BBICYIIEHHLIM
¢duabTpoM;

6) anmapat AJ1s nepeMeIluBaHus.

3.31. Ilpu onpenenennu B ycciaenyeMoll Boge MpeRBapH-
TEJIbHO OMPeREJSIOT MEeN0UHOCTb C METHJIOBLIM OPaHXKEBhIM.
Jlas onpeneneHyst arpecCHBHON YIVIEKHCHAOTH B CKJASHKY
eMKOCTbI0 OKosto 300 x4 BchmaloT oxoJso 3 2 nopomka Mpa-
MOpa; 3aTeM IpH noMomnu cudoHA ee HANOJHSIOT NOBEPXY
HCTIBITYeMO! BOJOH, 3aKpHIBAIOT NpoGKON (BELIABIHBAS M3-
JIMIIEK BOJHI) M BCTPAXUBAIOT B INIOTTE/]b-aNapaTe B TeYEHHE
6 «. Ilpu OTCyTCTBHH yKa3aHHOTO ammapara HCNETYeMYIO
npo6y BOILI OCTABJAIOT CTOSTh B TEMHOM MeCTE B TeUeHHe
OATH CYTOK, €XeIXHEeBHO ee B3GauarhiBad. ITo okoHuaHmMM me-
peMemnBaHus NpoGy BOAK OTCTAHUBAIOT, CJAHBAIOT CHPOHOM
¢ ocalka, ¢uabTpyor, oréupawor 100 x4 ¢uirTpaTa B KO-
HUYecKylo Koa6y u murpylor 0,1 H. coasiHOR KHCTHOTOR B
NPUCYTCTBYH METHJIOBOTO OpaHxesoro. M3 manno# Beyuum-
Hbl IEJOYHOCTH BHIYHTAIOT IEMOYHOCTb HCXOXHOH BOMHI,
HaliIeHHyI0 B OTJE/BHON Tpo6e, Kak 3TO GRIIO YyKa3aHO BhHI-
e, YMHOXKAas NOJYYEHHYIO PasHMIy Ha rpaMM-9KBUBaJEHT
COy, paBunt 22, HaXOXAT CONepKaHHE ArPeCCHBHOH yrie-
KHUCJIOTH B MUJWIHrPaMMax Ha JIHTP.

3.32, HalGnionenns moxkasanyd, UYTO HEKOTOphle COPTa
MpaMopa pacTBOPSIOTCS Pa3NNUHLIM 0OpPas3oM, CpPaBHHUMLIE
pesyJIbTaThl MOryT ObITh NOJYdeHH NyTeM 3aMeHH MpaMo-
pa mpemapatoM KapGoHata KaJjbuus, 0GpPaGOTaHHEIM B
CTPOTO ONpEAeNeHHbIX YCAOBHAX.

I'OCT 3313—46 pas onpeneseHusi «CTaGUILHOCTH BO-
MBI, OOBEIUHAIOMENO YCTONYUBOCTh KapGOHATHOM CUCTEME!
BOJK KaK B OTHONIEHUM BHINAJSHHS €KapOOHATOB, Tak M
KapOOHAaTHON arpecCuy, PeKOMeHAYeT CJEAYIOMHUE CIocob
NPHTOTOBJIEHHS KapOOHAaTa KaJbIHs.

IIpemapaT roToBAT CIEAYIOUHUM CHOCOGOM: B CTEKISTHHAIHA
6aJJIOH M3 IPO3PAyYHOro CTeKJa BMECTHMOCTbIO b 4 BAMBa-
10T 2 4 IMCTH/TAPOBAHHOM BOAM H TYRA XK€ OCTOPOXKHO
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seninaoT 500 2 KPHCTAANUYECKOTO XJIOPHCTOro KasbUHs
(CaCly-6Hy0), sarem coiepxudoe GaJjsaoHa BPY4HYIO Ie-
peMeIrBaT A0 MOJHOrO PAcTBOPEHHS KDHCTANI0B XJOPH-
CTOTO KaJbllyis, NOCJKE UEro PacTBOP BHUIMBAIOT B 3Majupo-
BaHHYIO KaCTPIOJIO BMECTUMOCTbIO 7—8 4.

B ocBoGomMBIIHfCA CTEKJASHHEE 0ajJIOH BCHITIAIOT 3a-
tem 350 e yruekucsioro amvonua (NHy)oCOs, BauBaoT 3 4
AUCTU/INPOBAHHOM BOJHI; COAEPKUMOE BPYUHYIO MepeMellH-
BAIOT A0 [OJHOIO PACTBOPEHHS YIICKHCIONO aMMOHHS H
JHLb [I0CJe 3TOro MOJYYSHHBIH PacTBOD NepeJHBaloT B 3Ma-
JUPOBAHHYIO KACTPIOJIO C PAacTBOPOM XJOPHCTOTO KaJbIUS.
CopepuMoe B KacTpiojie HENPEPHIBHO NepeMellyBaloT B Te
gyenue 15 mur HeGOJBIIUM HepPeBSHHEIM BECJIOM CO CKOpO-
cThi0 oKoIo 60 06/mun. OGpasoBaBuieMycs KapGoHATy
Xajpnusi (IpY u3OHITKE XJOPHCTOTO KaJbli¥s B  TIOJYUEH-
HOM pacTBope oko0Jio 20%) JaloT BO3MOXHOCTb OCECTh B Te-
gyenue 2 4. Ilo npoulecTBUM 2 4 OTCTOEHHYIO BOAY YA aJsIOT
cH(bOHOM, a OCTaBIIHHCS Ha JiHE OCafOK NEPEHOCAT B BOPOH-
Ky DBioxuepa, Iie ero TmatrerbHO OTMHIBAIOT OT CJELOB
XmopunoB. IIpoMbrTeif ocanok BhcymuBaioT mpu 110°C u
npokanusaiot npu 300—350°C jpo nosaHOro yaajeHHs U3
HEro yrieKucsoro U XJIOPHCTOr0 aMMOHHS.

3.33. Onpenenenve c¢BOGONHON M arpecCHBHOM YyrjeKuc-
JIOTHl MeTonoM Bhiuuciaenusi. Hannune 3aBHCHMOCTH IMEXAY
CBOGOIHON YIVIEKHCJOTOH, aKTHBHOA peaxuuefi u 6uxapbo-
HATHBIM HMOHOM, JeTaJbHO BRISICHEHHOR ‘MHOTOYHC/EHHHIMH
HCCJIGMOBAHUSTMHY, TO3BOJISET IPOU3BONUTL ONpeaeaeHHe CBO-
GOITHOM YIVIEKHCJIOTHl ¥ arDEeCCHBHOH ee 4acTH METONOM BhI-
YHCJIEHHAS.

CsoGomnasi YIVIEKHCJIOTAa CBSI3aHA € KOHIEHTpalued BO-
JIOPOJAHBIX ¢ THAPOKAPOOHATHEIX HOHOB COOTHOUICHHEM:

H]T. [HCOs]™
co,,=[ 1 1[<1 ol
rae Kl—nepBaﬂ KOHCTAHTa JHCCOIMaunuu yr‘OJIbHOﬁ KH-
CJIOTHI;

[H]+ — xoHuenTpanus BOJLOPOIHEIX HOHOB;
[HCO3]— — xoHuentpanusi THAPOKapGOHATHLIX HOHOB, BbI-
paxeHHasi B rpaMM-MOJIeKyaax (Moaax Ha 1 4).
TlepBast xoucranra puccommanuu COp Ky mpu 18°C=
3-10-7. BenuunHa BTOPOH KOHCTaHTHI JIMCCOIMANUH yrJe-
KHCJIOTH! CTOJIb HE3HAUMTEJNbHA, YTO €0 MOXKHO fIpeHebpeub.
o1 IpakTHYecKoro MPUMEHEHHs YA06HO IOJb30BATHCH
(dopMyoil B KOTOPO#l coflepaHne CBOGOIHOH YroJbHOA KH-
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CJIOTH BLIP2XKeHO B MMJJIHrpaMMax ®a juTtp. Torma mpuse-
JAeHHas GopMyJa NPUHUMAET CACAYIONMH BUA:

CO, =._ﬂ°;_gﬂ_'_ = 1,47 1-108— pH,
310

Tfie n— BeJHYHHA I@JOYHOCTH B MHJIIHTDaMM-3KBUBAJEH-
tTax. B smorapudmuueckoi Qopme ¢dopMmysna mMmeer
BHI:

lga=1g44—pH-- lgn+ 6,52 = 8,16 —pH + lgn,

rae a — csobopnas COjg, m2/a.

Taxoe Briuncienue copepxanus cBobopnoi CO, zaer
YIOBJIETBOPHUTEIbHEE PE3YJbTATH, €CIN COJepKaHHe Oopra-
HHYeCKUX (TYMHHOBBIX) COENMHEHUI MUHEpPaJbHBIX COJIeH He-
BeJuko, IIpH 3HaunTeJbHOM COAEpPKAaHHU NOCAeZHUX (CBHI-
me 0,5 ¢) He0GXONUMO BBe/leHHE COOTBETCTBYIOIIUX NONpa-
ROK (Ha u3MeHeHHe KoHcTaHTH Aucconmanmuu COp m Ha H3-
MEHSIIOINYIOCS BeJHYUHY KoadduIueHTa aKTHBHOCTH).

3.34, Vimess [paHHble O COJEPXKAHHH B BOJE CBSI3aHHOMH
YIJIEKUCIOTH (paBHOH MOJIOBHHE GHKapGOHATHON) H CBOGOA-
HO#, MOXHO BBEIYMCJIUTH MPHOIMIKEHHOE CONEpKaHHe arpec-
cuBHO¥ yraekucaoTH. IIpu aToM HCXOMAT M3 TOroO, YTO COOT-
HOLIEHHEe MeXMAY cBs3aHHO# M paBHoBecHo#t CO, BHpaxa-
€T0f CAEAYIOIUM YPaBHEHHEM

CaCO, + H,0 + CO, 7 Ca®* 4+ 2HCO,.
Orciona Ha OCHOBAaHMHM 3aKOHA JEACTBYIOIIMX Mace
(Ca*h).(HCO7)*
(COs)- (H;0)- (CaCOy)
Tak xak HyO u CaCOg mocTosHHEI, TO, NpHHUMAs AJs
cucteMs uncteili CaCOs u CO,, uto (Ca’™) = % (HCO;),

(HCO;)?
nosyyaeM nocje NOACTAHOBKM: = (CO, CBO-
1
6oxuas). IlpakTuueckn Ais BoiuucaeHusi arpeccuBHoit COy
moJsb3yIoTcst Tabs. 17, B KOTOpO# MpHBefeHO KOJMHYECTBO
paBHOBecHo#i COp IpH PasiMYHOM COJEepPKaHHH CBS3aHHON
CO..

BHunc/eHye OPOM3BOIAT ClelyiolyM o6GpasoM: CKia-
[BEIBAIOT HafJeHHble KOJMYecTBa CBOGOIHOA M CBs3aHHOM
YIJIEKACAOTI, BEIPAXKEHHOH B MHJJIMIPaMMax YrJIEKHCIOTHI
Ha autp. CBS3aHHYIO YIIEKHCIOTY B M2[4 HaxXOAsAT NyTeM
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Ta6anna 17
Burugcienue arpeccnsroll yraeKHcHoTE

A , B ‘ A ’ B I A ’ B l A ' B A , b I A l B ‘ A ’ B ’ A ' B
1 1| 29 1284 57 153,2) 8 ( 74,56 | 113] 92,8 140 108,1 | 167 | 121,5| 194 | 133,7
2 2 | 30 19294| 58 1540] 86 | 75.2 | 114 93,41 141 ] 108,6 | 168 122,01 195! 134,0
3 8 {381 1303 59 1548 87 | 759 | 115| 94,0 | 142 109,1 | 169 | 122,5| 196 | 134,4
4 4 | 32 131,21 60 557 88 | 76,6 | 116 | 94,6 | 143 | 1096 | 170 | 123'0 | 197 134,8
5 5 | 3 |322/| 6l 1565| 89 | 77,3 | 117| 95;1( 144 | 110/2 | 171 | 12324 | 198 135,2
6 6 | 3¢ 83,1 62 157,21 o0 | 78,0 | 118 | 95,8 | 145/ 110,7 | 172 | 123'9 | 199 135,7
7 7 ) 35 1340} 6 158,10 of ) 787 | 119} 96,3} 146 111,2| 173 | 124'3 | 200 136,0
8 8 | 36 1349 64 1588) 02 | 79,3 | 120 97,0 147 | 111.7| 174 | 124'7 | 210 141,6
9 9 | 37 1859 65 |59,6| 93 | 80,0 | 121| 97,6 | 148 | 1122 | 175 | 125.2 | 220 145,6
10 | 38 1368 66 160,4| o4 | 80,8 | 122| 98,1 | 149| 1125 | 176 | 125.7 | 230 149,8
11 89 37,7\ 67 161,2) o5 | 8,4 123| 98,6 | 150 | 1132 | 177 | 126.2 | 240 | 1538
12 | 40 38,6 68 1620} o6 | 82,1 | 124 99,2 151 | 1137 | 178 | 126.6 | 250 | 157.5
18 | 4l 1395( 69 |628| o7 | 82,7 | 125| 99,8| 152 114.2| 179 | 127 260 | 161,2
13,91 42 140,81 70 163,5| 98 | 83,3 | 126 | 100,4 | 153 | 114.7 | 180 | 127,5 | 270 | 164.9
14,91 43 141,21 71 164,3) 99 | 84,0 | 127 | 100,9 | 154 | 115.3 | 181 | 127.9 | 280 | 168.5
15,9 | 44 |42,1| 72 1650 100 | 84,6 | 128 | 101,5| 155| 1158 | 182 | 128'4 | 200 | 171.9
16,9 45 43,0 73 1658 ) 1ol | 8,3 | 129 | 102,1 | 156 | 1163 | 183 | 128.8 | 300 | 175.3
17,81 46 |43,9| 74 166,5f102 | 85,9 | 130 | 102,6 | 157 | 116.6 | 184 | 129.2 | 310 | 1788
18,8 1 47 44,71 75 | 67,8103 | 86,5 | 131 | 103,2 | 158 | 117,3 | 185 | 129.7 | 320 | 182.1
19,81 48 1456) 76 68,0 104 | 87,2 | 132| 103,7| 159 | 117.6 | 186 | 130.2 | 330 | 185.0
20,8 | 49 |46,5| 77 68,8105 | 87,6 | 133 | 104,3 | 160 | 118.1 | 187 | 130.6 | 340 | 188.3
21,7 50 47,3 78 | 69,5106 | 88,4 | 134 | 104,8 | 161 | 118.6 | 188 | 131.0 | 350 | 191.3
22,71 51 (48,2 79 70,3107 | 89,1 | 135| 1054 | 162 | 119]1 | 189 | 131.4 | 360 | 194.2
23,7 52 (49,0 | 80 171,01 108 | 89,7 | 136| 105,9 | 163 | 119.6 | 190 | 131.9 | 370 | 197.3
24,6 | 53 |49,91 81 | 71,7109 | 90,4 | 137 | 106,5{ 164 | 120.1 | 191 | 132.3 | 380 | 1999
25,5| 54 |50,7| 82 [72,4/110 | 90,9 ( 138 | 106,9 ( 165 | 120.6 | 192 | 132.7 | 390 | 202.8
26,5 | 55 |61,5| 8 |73,1 111 | 91,6 | 139 | 107,65 | 166 | 121,0 [ 193 | 133,2 | 400 | 205.7
27,5| 56 |52,4( 84 |73,8 (112 [ 92,2




YMHOXEHHS BeJHMHH menouHoctd Ha 22. Cymmy cBoGoa-
HOM M CBSI3aHHOM YyTJeKHCa0TH HaxoisT B rpade A. Co-
OTBeTCTBYylOIlasi nuppa B rpade b naer cymmy <BA3aHHOA
M arpeccHBHOR YrJeKACJAOTH. Boiuutas u3 mnociaenHeft Be-
JIUYHHW HakxenHoe KoauuectBo cBa3anuoft COj moayuaeM
KOJIMUECTBO arpecCHBHOM yIJIEKHCIIOTHL.

Hanpumep, INeNT0YHOCTL HCHBITYeMOA BOXH paBHA
3,62 Ma-axaﬁz u comepxanue cBoGomuHok CO, paBHO
50 mez/a; Tonza cojepxkanue cBsisannoft CO0p;==3,62-22
paBHo 80 m2/s, cymMma cBoGonHOR M cBssaHHoit CO, pas-
Ha 130 mz/s. Haxonum sTy nudpy mo taba. 17 B rpade A.
Eit coorBercteyer B rpade B mumdpa 102,6; nocaemuas
npeacrasasier co00H CyMMy CBSI3aHHOH M arpeccHBHOM
COq.

BrlynTass u3 S5TOH BeJHYUHL KOJHYECTBO CBSI3aHHOR
COg, mosygaeM KOJMYECTBO AarpecCHMBHOM  YIVICKHCJOTHI:

102,6 — 80 = 22,6 CO, me/a.

BriuncieHnue arpecCHBHOR yriekucaothl mo Taba. 17
JA2eT PaBU/IbHEE DE3YJNbTATH JHIIb B TOM CJaydae, eCHaH
xonnenTpanun uoHoB :Ca?t ¥ HCO—; npaxTHyeckHn sKXBHBa-
JIEHTHH; B CJyuasx, KOTAa BOJA COLEPKHUT 3HAUUTENLHOE KO-
JM9eCTBO GHKapGOHATOB HATDHS M MarHus, a TakxXe G6OJb-
o€ KOJHYECTBO XJIOPHIOB U CYJb(aToB, BLHIYHCIEHHE CTa-
HOBUTCS HeTOUHHIM. OImNGOYHO OHO TaKXKe B CJOydae MsAr-
KUX BOJ C KapGOHATHOM XKECTKOCTbio MeHee 2,1 me-aks/a.

Has Gosee TouHOro pacuera arpeccuBHOf COj Heo6Xo-
OUMO YYUTHIBATb COJlEp:KaHWe OCHOBHBLIX KOMIIOHEHTOB CO-
JIEBOTO COCTaBa.

XectkocTb

3.35. Ilox ofImel 3XeCTKOCTbIO BOAK NOHHMAETCHA CyM-
Ma xatuosoB Ca?t y Mg?, comepxamuxcs B BOXEe B pacr-
BOpPEeHHOM BUZE. KeCTKOCTh MOXKET BHIpaXXaTbCsl B TIpany-
cax MecTKOCTH U Me-9k8/s. ONUH rPpajyc MKECTKOCTH COOT-
BETCTBYET COINEPIKAHUIO B BOAE COJNEHd IKEeCTKOCTH B KOJH-
yecTBe, 9KBUBaNeHTHOM 10 me/a CaO.

IlTocnemHee BpeMst 2KeCTKOCTb BOJH BHIpaXKaeTcad B
me-9xk8/a. 1 me-axke xectkoc™M paBeH 2,804 HeMeurmx rpa-
myca.

3.36. B Hacroamee BpeMs NOJOXKUTENbHYIO 'OLIEHKY II0
CPaBHEHWIO C paHee M3BECTHHIMH METONAMH NOJYIH] KOM-
IVIEKCOMETPUYECKHA MEeTOJ| ONpENe/ieHHS XECTKOCTH BOMBI
¢ TpuJIoHoM B.
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Hapsiny ¢ BEICOKOA TOYHOCTBIO U YYBCTBHTEJBHOCTBHIO
METOJ OTVIMYaeTcs OOJBIIOH INPOCTOTOM ONpeeNeHns H
TpebyeT HeGOJbLION 3aTPaTH BPEMEHH.

OcHoBOfi 5TOr0 MeTOAd ABJAAETCH CHOCOOHOCTb TPUJIOHA
B maBaTh mMpOYHbIe MaJOAUCCOLMHPOBAHHBIE KOMIIJIEKCH C
HOHaMWY KaJIbUMs ¥ MarHus.

TpunoHoM B HasHBAWOT HATPHEBYIO COJb 3STHIEHAHA-
MHUHOTETPAYKCYCHO KHCJOTHI.

B xauecTBé WHAIWKATODOB IPUMEHSIOT KPacCHTENH:
a) xpomoreH uepHnifi ET-OO; 6) KuC/IOTHHIE XpPOMTeMHO-
CHHHH.

IIBer pacTBOpa 3THX MHAMKATOPOB B INEJOYHOR cCpele
caefylomuf; 1Js MHAMKATOPa XPOMOTEH UepHHIA, B IPUCYT-
CTBUHM YOHOB KaJsbIUs M MarHud — BHHHO-KpaCHHH. B  toM
cayuae, KONIA KaJbUHil ¥ MarHuil OTCYTCTBYIOT, pacTBOD
EMEET NBET CHHHUH C 3eJeHOBAaTHIM OTTEHKOM. PacrBop HH-
ITKATOPa XPOMTEMHO-CHHHH B IPHUCYTCTBMH HOHOB KaJb-
LU 1 MarHus MMeeT PO30BO-KPacHBI I[BeT, MPH OTCYTCT-
BYY MOHOB KaJblys W MarHHs — CUHHH C CHUPEHEBRIM OT-
TEHKOM.

3.37. PeaxmuBbl, mpuUMeHseMble NPH KOMIJIEKCOMETpH-
9ecKOM MeTOe, POTOBATCS Ha AUCTH/WIMPOBAHHOM BoIe, He
comepxaniesi Menu. OHa MOXeT GbITh TOJyYeHa NEPEroH-
KOHl B CTEK/JSTHHOM anmapaTe HJM KaTmoHupoBanmeM. Ka-
YeCTBO JAUCTHJIIMPOBAHHONH BOJH HCHBLITHIBAIOT CJAELYIOLUIHM
obpasom: K 100 ma imuctuaniaTa npubasisior 1 ua Gydep-
HOTO pacTBopa ¥ 5 —7 xameab UHIHKATOpPa KHCJIOTHOTO
XpoMTeMHOCHHero. (CHHSAS € CHPEHEeBHIM OTTEHKOM OKpacka
pacmBopa yKasbliBaeT Ha YHCTOTY BOZBL

8.38. PeaxkTuBamy s onpejesieHusl XECTKOCTH CAYXKaT:

1) 0,1 . pacrBop TpuioHa B.18,60 ¢ Tpuaona B pacr-
BOPSIOT H NOBOAAT A0 1 4 JuctHa/mpoBanHo# Bomo#. Ecau
pacTBOp MYTHHI, TO ero ¢uabtpyior. Ilyrem pasBenenus
0,1 H. pactBopa B JgBa pasa moayyator 0,05 H. pacTBOp TpH-
JoHa. TUTp pacTBOpa yCTORUYMB M HEe MEHSIETCS B TeueHHe
HECKOJIBKHUX MecsLeB;

2) ammuaunnii Gydepruili pacTBOp. 20 2 XJIOPHCTOrO
aMMoHus (X.4.) pacTBOPSIOT B JAHCTHJJIHPOBAHHOA BOIe,
mo6apusaior 100 ma 25%-noro pacTBopa aMMHMaka H AOBO-
JAT KO 1 £ AUCTHIIRPOBAHHONR BOJOM;

3) pactBop uHmukartopa. 0,5 2 pactBopsioT B 20 ma
ammuaysono Gydeproro pacrBopa u moBoasat xo 100 ma
STHJIOBHIM cHHPTOM. PacTBOp HHAMKATOpPa XPOMTEMHOCH-
HHA MOXeT COXPaHATbCS MJNHUTENbHOE BpeMsi 6e3 u3MeHe-
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HMI; PacTBOP XPOMOTeH YepHHH ycrToduyus B Teuehue 10
CYyTOK;

4) pacrBop cyabpuma Harpua (NagS). 2—5 2 cyas-
duna HaTPHA pPACTBOPAIOT B [UCTH/VIHDOBAHHOM BOJAE H
xosogsaT Ao 100 ma. PacTBOp roTOBAT Ha CPOK HE CBHILE
{BYX HeJIeJb;

5) pacTBOp THIPOKCWIAMUHA COJSHOKHCaoro. 1 @2
ruapokcuaamuna coisHokmcaoro (NHyOH-HCI) pacrso-
PAIOT B JWCTHJVIMPOBaHHON BOJde M 00beM pacTBopa JOBO-
nat xo 100 ma;

6) pacTBODPHI /ISl YCTAaHOBKH THUTPa TPUJIOHA bB:

a) 0,01 H. pacTBop cyiaedara MarHus roToBat u3 ¢ux-
COHaJla pacTBOpeHHEM B JHCTHJJIMPOBAHHOH Boje cOJep-
JXUMOTO aMIIyJHl, NpuJaraeMoli K HaGopy peakTHBOB JJIst
onpesesieHus MXKeCTKOCTH BOAbI, 3aTeM 00beM pacTBopa JA0-
BOJIAT JI0 JUTPa; NPH OTCYTCTBMH ¢ukcoHana piasa 0,01 n.
pacmBopa Gepyr #aBecky 1,2325 e oysabdara ‘MarHus
(MgSO,-7H;0), nomemaioT B JIUTPOBYIO MEpHYIO KOJOY,
pacTBOPAIOT B NUCTHJJIMPOBAHHON BOAE H JOBOJAT OGBEM
o Jurpa. B sToM cayuae TUTp ero ciemyer yCTaHOBHUTH Be-
COBBIM METOJOM, ONpeAessisi B HEM COJAEpKaHHe MarHus;

©) pacTBOp COMM LMHKA H3 MeTaJJIMYeCKOTO LHMHKa.
TouHyl0o HaBeCKy UHCTONO IPaHyJHPOBAHHOrO IUHKa (0KO-
Jo 3 &) pacteopsitor B 30 ma coasiHO# Kucaote ‘(1:1), 3a-
TeM JOBOASAT B MEPHOH KoJibe NUCTHAJHDOBAHHOH BOIOH XO
500 ma (npmMepHo nosydalor 0,2 H. pacTBOp); oTciofa Ge-
PYT pacueTHOe KOJHYECTBO LMHKA JJSA [PUTOTOBJEHHS
TOYHOTO pacmBopa. Tax, ajs mpurorosjenus Toudo 0,01 H.
pacTBopa Heo6xomumo, uTo6H B 1 2 conmepxanocs 0,3269 e
IMHKA.

3.39. Ycranoexa tutpa TpHJaoHa bB. I yCTaHOBKM THT-
pa pacTBopoB TpuJoHa B pasHoi HopMaawHOCTH GepyT pas-
anuHbe o6beMbl 0,01 H. pacTBOpa cOJMM MAarHUsS WIH IUHKA.

Hopmanenocte Tpuaosa b UYmcao w2 0,01 H pacteopa
COJH  MarHus

1 100
,06 50
,01 10

oo

O6mbeM B3ATOrO pacTBOpa COJH Pa3BOMAT JAHCTHJIHDPO-
BaHHO# Bomo# o 100 x2, mpubGasasior 5 ma OydepHOoro
pactBopa, 5—7 Kanelp HHAWKATOPa M ‘MeJJEHHO THTPYIOT
IpY MHTeHCHBHOM B3GaJIThIBAHMM pPacTBODOM TpuJoHa B
COOTBETCTBYIOIE!l HOPMAaJBHOCTH JO TEPEXOJIHOH OKPaCKAH.
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Monpasounnuit koadppuument K K HOPMAaJBHOCTH PacTBOPa
TpuJIoHa b Bhuncsiercs mo dopmydte
K=Y,
a
rae V-—o6beM pactBopa COJH, B3ATOH IS THTPOBAHUSA, MA;
@ — KOJIHYEeCTBO PacTBOpA TPHJOHA B, ma.

3.40. as onmpenesenus xectkoctd X 100 m2  ucmmiry-
eMO# BOAH J06aBAAIOT 5 M4 aMMuauHono GydepHOro pacrt-
Bopa, 6 Kaneab HHAMKATOPA U MENJEHHO TPH UHTEHCUBHOM
NOMeIIMBaHUN THTPYIOT pacTBopoM TpusaoHa b 1o mepe-
XORHOH OKPacKH.

JKectkoctb mecaenyeMoi Bogsl X B Me-9K8/4 BHIYHCIHA-
ercsl o opmyJae

X = aKH 100
14
nae V —o6beM HONBITYeMOH BOABI, OTOGPAHHOMR S THTPO-
BaHUd, M4,
a— pacxoj, pacTBopa TpunoHa B, ma;
H — HopMaJbHOCTb pacTBOpa TpuicHa bB;
K — nonpaBouHHii K03puuueHT K TUTPY TpHJIoHa b.
Hanpuwmep, mast turpoBanus Gewio B3sato 100 M4 ucoh-
Tyemo#l Bompl, pacxox 0,05 H. pacTBopa TpmiaoHa b cocra-
Bux 7,15 ma, K pacrBopa Tpunona B pasen 0,95; orciona
XeCTKOCTb Boyibl X B Me-3K8/4 PacCUHTHIBaeTca mo opMyae
X = 7,15-0,95.0,05-1000 = 3,40.
100

3.41. MyTHHIe BOAH NOJKHE GHIThL NpPEeABapHTENbHO OT-
(GUILTPOBAHH!, KHCJIbIE BOXbI — HEATPAJN30BaHBI IEN0YbIO.
Monr m™Mepmu, I¥HKa M MapraHia MellalOT ONpeAe]eHHO.
IIpucyrcTBue B Bozme Melnu OGHaApYXHBaeTcCs IO HEYETKOMY
H3MEHEHUIO OKPacKH B 9KBHBAJIGHTHO! TOUKe.

IluHK THTpYyeTCs Tax e, KaKk ¥ HOHH KaJIbllMsA H Mar-
HHS, H, CIeNOBATENLHO, 3aBbIIIAET BeJHYMHY ONpexesse-
MOH XKecTKOCTH. JIJfl yCTpaHeHHs BJIMAHHA MEXY M I[HHKA
K 0TOOpaHHON AJs TUTPOBAaHHA TMpobGe BOAW NpuOaBAAIOT
1 ma pacTBOpa cyanduaa naTpus.

B mpucyrcTBuM Maprasua, mocJe npubasaenus 6ydep-
HOTO PacTBOPa M WHAWKATOPA, XKHAKOCTb JOBOJBHO OHICTPO
TpUOOPETaeT cephlfi IBeT ¥ TUTPOBaHWE CTAHOBHTCS He-
BO3MOXHBIM.

B sTtoM cayuyae K mpobe KHAKOCTH, OTOOPAHHON mJs
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THTPOBAaHHUA, 0 BBOJA PEaKTHBOB NPUHOABAAIOT NATH Kamelb
pacrBopa COJITHOKHCJIOTO THIPOKCHJIAMHHA H JAaJjee NOCTy-
TIAI0T TaK, KaK OIMHCAHO.

JKecTKoCTh yCTpPaHUMas W NOCTOSIHHAS

3.42. Hactp o6uielt KeCTKOCTH, HA KOTOPYI0O yMeHbHIa-
eTcsl MepBOHAYaJbHas 0o6las XEeCTKOCTh B NpOLEcce KUns-
ueHHs BOJABI, Ha3HIBAaeTCs YCTpaHHMO# xecTkocTbio, Onpe-
eS0T €€ IO PasHOCTH OOMIell *KeCTKOCTH CHIPOH M TIPOKH-
TISTYEHHOH BOIHL.

3.43. Ilpn ompenenenny B XOPOIIO BHIMIEJAOYECHHOH HJIH
CIIeJIaHHOM M3 CTeKJa mafpekc kKonb6e o6bemom 0,75 4 KH-
NATAT ¢ OGPAaTHEIM XOJOAWJIBHAKOM B TedeHue | 4 0KoOJIO
0,5 2 HcesexyeMoi BOMRI.

ITo oxoHuUaHHM KHUNSIYEHHS KOJAGY OLICTPO OXJaXAaloT
NOJ, CTPyefl XOJOXHOH BOABL. 3aTeM [MPONMYCKalOT Yepes
NPOMBITHE ¥ BHICyHmeHHHHE GuiabTp okoao 200 ma mccie-
JlyeMo#i BOJIEI, M3 KOTOPHIX oTMepuBaloT 100 mz u onpexeins-
10T O6IIYI0 KECTKOCTD.

Pasnuna mMexpmy XeCTKOCThIO HCXOAHOR M KHISYEHOH
BOJEl JaeT BEJHUYMHY YCTPaHHMON xectkocTd. Tlpwuumna
VMEHbIICHUS XECTKOCTU 3aKMyaercsi B TOM, UTO B pe3yJlb-
Tate pacnaga O6uKapOoHATOB yHajfdeTcs YIVIEKHCIOTa, a
ofpasyomuiic Npu 3TOM KapOoHAT Kajdblus BLIIAJA€T B
0CanoK.

[Ipn kunsauennu ycTpaHsieTcs, Bollagast B BHAE HepacT-
BOpPHMOTO KapOoHaTa KajabIlus, Ta 4YacTh KapOGoHaTHOR
KeCTKOCTH, KOTOopasi NpeHMMYIIeCTBEHHO cocTosaa w3 On-
Kap6oHara Kaibuus, Tak kak CaCO; MeHee pacTBOpHM B
OTCYTCTBHH CBOOOJHOH YTJIEKMCIOTH, 4YeM CPaBHUTEJbHO
Jerkopacrtso mMbuiit MgCOs.

3.44. YcrpaHuMas U IIOCTOAHHAS MKECTKOCTH MOTYT GHITh
onpefeJeHs M Ha OCHOBAHHMH yYMEHBUIEHHS NIEJOYHOCTH BO-
ABl NIOCJIe KUmMsdeHus. B sTOM coyuae yCTpaHHUMYIO XKecT-
KOCTb X B M2-9K8/4 BRIUUCJISIOT TIO GopMyae

X= (n—nl)K’

rge n U fi; — WEJOYHOCTh B M2-9K8[A  HOpM. KUCAOTbL
Ha | £ 10 ¥ noc/e KUusgueHus;
K — nonpasoynnt kos¢dunuent 0,1 H. coasHOk
KHCJIOTHL.
IMocrosiryio xectkoctb C B Me-3k8/4 B 970M CJaydae
paccIUTHBAIOT 1O GopMmyae
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C=a—z,

rjie a@ — o6I11as KeCcTKOCTb, M2-3K8/1;
X — YCTpaHHMaﬂ KEeCTKOCTb, MZ-SICB//I,.

Kaabuuit

3.45. [lna onpefeneHus KajbU¥s B HaACTOAILIEE BpeMs
oflllee TIpH3HAHHE IIOJYYHJ KOMIIJIEKCOMETPHUECKHH METOX
C IpUMeHeHHeM MyPeKCHIa B KayecTBe HHIHKATOpa.

Merox ocHoBaH Ha cmocoOHOCTH TpuJoHa B o6Gpasoswi-
BaTh ¢ HoHaMu Ca?* B mesoyHOH cpelle B IPHCYTCTBHM
HHAYMKATOpa — 'MYypeKcHia (aMMOHHIHAs CcOJb NypmypOBOH
KHCJIOTH) ‘MaJIOZHCCOMHPOBAHHEIA KOMIJIEKC.

AnvoH mypmypoBoOfi KHCAOTH B IIeJI0uHOM cpepe (npH
pH=12) umeer smuaoByio okpacky. C uonamu Ca?t aHHOH
OypHypoBOH KHCJOTH B IIEJNOYHOH cpefle ©OpasyeT KoM-
IJIEKC KPaCHOTO 1(BEeTa.

Kowmmiexcroe coemuHeHHe ¥OHOB IypPNypOBOH KHCJIOTHI
¢ KajblueM MeHee CTOMKOE, UYeM KOMIJIEKCHOE COeNUHEHHe
KaJbllusg ¢ TPHJIOHOM. B CBSI3H ¢ 3THM IIOCJe CBSI3LIBAHHS
HOHOB KaJbIMsl B pacTsope TPumJoH b m3Biexaer xambuui
#3 KOMILIEKCHOTO COEeJMHEHHs ero C MypPeKCHJIOM H B 3SKBH-
BaJICHTHOH TOYKE IPOMCXOMUT H3MEHEHHe OKPacKH OT Kpac-
HOM K JMJIOBOH.

3.46. Ilpu ompeeneHUH HCIOJb3YIOTCH C/AGAYIOIME pe-
aKTHBHIL:

1) pactBop Tpumiona B — mor xe, uT0 M AT onpemesne-
HHA KeCTKOCTH;

2) cyxas cmech wnaukatopa. CMech u3 1 2 Mypekcuna
u 99 2 NaCl pacruparoT B crymke. XpaHAT MYpPEKCHI B
CKJITHKE C NPHTepTON mpoOKOH, TaK KaK MyPEKCH] IOJ BJIH-
SIHUGM BJard passnaraercs. MOXXKHO TakXe NPUMEHSITb cMeCh
HMHAHKATOpa cO0 cnuptoM: K 20 me mypekcunza mnpubasssioT
50 ms Ge3BOZHOTrO CNUPTA, CMECh NOMELIAIOT B KaleJbHH-
1y, nepen ynorpebienueM B3GanaTeiBaloT. CMech ‘ycToiuyBa
B TEYEHHe roja;

3) NaOH, 2 u. pactsop;

4) \mucrmanaupoBanHas Boja. He JosaxkHa comepXkaTb
cnenoB Memu (cM. pasjea «)KecTKOCTb BOABI»).

3.47. Nna onpeneneHuss B KOHHYECKYIO KOJOY €MKOCTBIO
200—250 m. BHOCsiT 100 M4 MCILITYEMOJ BOABI MIM MeEHb-
mui o6bem, pasbasiaenssifi mo 100 ma pucTHAARPOBaHHON
Bozo#i. 3areM npubGasasior 2 ms 2 H. pactBopa NaOH,
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0,03—0,05 2 cyxofi cMecH MHAMKATOPA ¥ MEIJIEHHO THTPYIOT
pacrsopoM TpujoHa B mpun 3HepruyHOM IepeMelMBaHRH
Jl0 TIepexoJia OKPaCKH OT KPacHoOH A0 JUJIOBOH, He H3MeHs-
jollteficst MpM nafnbueiimey npubasieHun TpuiaoHa B, B ka-
4eCTBE CBHAETENS MOMKET ObITh UCMONB30BaHa cjerka Ie-
peTHTPOBaHHAsA mpoba.

Pacuer coaepxkanus Ca?**X B me-axe/s Begercs mo ¢op-
MyJe
AK#-1000_

" ,
nae A — KosimyecTBO pacTBOpa TpuiaoHa b, uspacxomopas-

HOTO Ha TUTPOBAHHUE, MA;

K —monpaBounnlt koapbHUMEHT K TUTPY pactsopa
TpujoHa b;

H — HODMaJbHOCTb PacTBOpa TpuioHa B;

V — oObeM B3sATOH 1JI1 aHaJau3a BOJHI, M.A.

Iast nosyuenust wme/a Ca2t uncno me-axafs Ca?t ymHo-
XKaloT Ha dKkBUBaMeuTHHIH Bec CaZt — 20,04.

3.48. OmpeneneHyio MeIIAIOT WOHHL MarHus (CBhille
30 Me/a), B NPUCYTCTBHM KOTOPHIX M3MEHEHHE OKPacKH
pacTBOpa B SKBHBAJEHTHOM TOUKEe CTAHOBUTCS MeHee
OTYETJIMBHIM BCJELNCTBHE aflOpONMH 4YacTM ‘MypeKcuaa
XJIONbeBHIHON THADOOKHCHIO Maruus. OIHOBpEMEHHO Me-
IIAIOT ONpeNeJeHHI0 HOHBl XeJjle3a TMPH COJAePXaHuM HX
cBrie 10 me/s. BiusHne Mardus H Keje3a YCTpaHAETCA
nvTeM TPeIBaPUTENbHOTO DasBefeHus NpOOH JUCTUJIMDO-
RAWHOM BOXOM.

Binanue voHoB MeaH, IMHKA M Maprasina ycrpaHseTcs
TEM Xe noco6oM, XOTOpPHH OblJi peKOMeHA0BaH MpH oOlpe-
JleJIeBUH XK ECTKOCTH BOJBL.

W3 anmonos oxasniBaroT Bauanue monnl HCO—3u coi~.
HIx meficTBue 3axmioyaeTcss B TOM, YTO mpH M06aBIeHHM pacT-
Bopa NaOH nons kanpius cBasuiBaioncss B CaCQO;. B zrom
ciaydae mpo6a BOIH, OTTHTPOBaHHas MO JUJIOBOTO LBETA,
MOCTENEeHHO M3MeHSeT CBOIO OKPacKy Ha IepBOHadYaJbHYIO,
T. €. Ha KPacHyIo, KOTopas BHOBb CTAHOBUTCH JIAJIOBOM OT
OHOK Kamuid TpuJoHA B. Jljsi ycTpaHeHusS BAMSHMA 3THX
HOHOB HEOGXOMMO IPHMCTYIUTh K THTPOBAHMIO NpoObI He-
MeIJaeHHO nocae npubasmaenus K Hefi NaOH. Ecau xe mpu
3TOM JIEHICTBHE aHHOHOB He YCTPaHSETCH, TO pEKOMeHAYeT-
¢ B TaKMX cJydadax K oTMepeHHO# mpoGe Bogbl NpHOaBHThL
paccuuTaHHOe 10 BeJIHYMHE LieJouHocTH KojuvectBo 0,1 H.
pactBopa COJISIHOM KHCJOTH, JaJjee NPOLYTh NpoGy BO3LY-
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XOM, NocJe Yero oNmpeReqUTh KaJblMi OGHIYHEIM KOMIJIEKCO-
METPHYECKUM METOJIOM C TPHJIOHOM B.

Marnu#

3.49. Maruuit ompefeisiercs MeETOJNOM pacyeTa ¢ HC-
MOJb30BAaHHEM DE3yJbTaTOB THTPOBAHHS NPU ONpeleseHAd
XKECTKOCTH H HMOHOB KaJIbliMs KOMIJIEKCOMETPHYECKHM Me-
TOLOM C TPHJIOHOM B.

Conepxanne MarHus X B M2/4 BHUMCIAIOT N0 ¢op-
MyJe

X =(A—B)12,16,

rae A — JXeCTKOCTb BOJbI, M2-9K8/4;
B — conepxanne Kaabuus, me-ake/x;
12,16 — sKkBUBaJIeHTHRII BeC MarHHs, M2.
Hanpumep, xecTkocTh BoAn paBHa 13,06 me-3ks/a,
Ca?+—6,62 ue-axs/x.

X = (13,06 — 6,62) 12,16 = 78,3 me/a.

Kaauii u narpui

3.60. OnHuM u3 MeTOHOB ONpPeASJCHUS KajJHUsi ¥ HATPUA
SIBJISIeTCA BECOBOM METOJ C yAaJieHHeM MeNalolUX COeXH-
HeHHH.

JAns onpenesnenusi TroTOBATCA CJAELYIONHUE pEaKTHBH:

1) coasnas xucjaora 1:1;

2) xnopucrhit 6apuft, 10%-Heti pacreop;

3) runpar oxucu 6apus, HachIUEHHHI pacTBOD;

4) aMMMauHBIE PacTBOp yrieKHcJoro amMMoHms (200 e
YIJIeKHCJA0r0 aMMoOHusA pacteopsioT B 800 x4 BoAH ¥ HORBO-
aar go 1 2 pmobaBieHueM aMMunaxa yhaeabHoro Beca 0,96);

5) cepHas xucsora 1:3;

6) xsopHas nnactuna PtCly, 109% -ueit pactsop;

7; STUJIOBHIA crupT, 80 % -HbIA pacTBOp.

3.51. Onpenenenue BexeTcss B IIAaTHHOBON WallKe, B KO-
Topo#t BhiMapuBaloT Jocyxa 1—3 . BOAB, 3areM Cyxoi
OCTATOK YMEDEHHO HpPOKaJHBAaIOT JJA Pa3pylleHUs OpraHu-
yeckux Bemects, OCTaTOK CMawyHBAIOT COJITHOM KHCJIOTOH,
YNapuBaloT Ha BOXAHON GaHe M BHICYIIMBAIOT B CYLIMJIBHOM
mxady npr 100° C. Dtu onepauun NOBTOPAIOT TPH pasa.
3areM npu6aBAAIOT HECKOJBKO MHJJIMJINTPOB COJSHON
KMCJIOTH U 50 M4 IHCTHAJNMPOBAHHOM BOJB!, XUAKOCTh C
0CaZkKOM CAMBAIOT B CTAKAH, HArpeBaloT X0 KHIIGHWS M na-
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IOT OTCTOATHCS NPH KOMHATHOH Temmeparype. Ilpm atoM
BHIaJ2eT KPEMHHEBasi XUCJIOTa, KOTOPYIO OTHHUIBLTPOBHBA-
10T yepe3 6e330dbHBE GuiabTp. B  ¢masTpaTe ocaxaawT
CepHYIO KHCJIOTY, XaK Npu oupefenenuu cyabbatos. Ouant-
paT mociae ocaXIeHMs CyJndhaToB BhIAPHBAIOT XOCYXa, CY-
XOH OCTAaTOK CJIerKa MpPOKaJuBalOT JJs YRAJeHHS aMMO-
HUAHBIX coviefl, TaK KaK XJODPHCTHLII aMMOHMI MeIIaeT ocax-
JeHuIo Kanbuus, 6apus u Maruusg. (OO6paGaTelBalOT oOCTa-
TOK JUCTH/LIMPOBAHHOH BOJNOH, Gepst mnocaemuedr ot 25 1o
100 x4, 3aTeM mpuOaBAAIOT HeGOJbIIOE KOJHYECTBO HACHI-
IIEHHOr0 pacTBOpa MMIPOOKUCH Gapusi U HarpesaloT A0 KH-
nenus. Uepes nonuaca (GUALBTPYIOT M NPOMBIBAIOT OCATOK
ropsiuefi Bogo#t. K duipTpaty npubasisiior cMech aMMHaKa
¥ YIJIEKUCJIOTO aMMOHHS JIJIsT OCaXAEHUS KaJplus U GapHs
M HarpeBaioT Ha BOJASHOA GaHe N0 Tex MOP, NOKA KUAKOCTH
HaJ OCaNKOM He NPOCBETJIEET, ToCTe 4ero GUILTPYIOT
npoMbiBalOT. PrAbTPAT M NIPOMEIBHEIE BOJALI BHIIAPHBAIOT
0CyXa ¥ TPOKAaJUBAalOT B NIJATHHOBOM Yamike, JOBOAS jHO
ee |I0 TEMHO-KPACHOTO KaJIeHUA JJIS yAaJeHuss aMMOHHAHBIX
cosefi. ComepKuMOe YaIIKM DACTBOPAIOT B  HECKOJBKUX
MWJIJHJIATPAX ropsAdell BOAB, (UABTPYIOT W NPOMLIBAOT,
coxpansigs HeGoublIoN o6beM. BHOBb npuGaBiasioT aMMHAY-
HBIA PacTBOp YIVIEKHCJIOrO aMMOHHS Y NOBTOPSIIOT OCaXKIe-
HHe W NoCJeIylomue omepanym A0 TeX IOp, TOKa TpHU-
GaB/IsieMbll pEakTHB HE NEPECTAHET BHI3LIBATH NOMYTHEHHE.
[Tocaenuuit GuUALTPAT NEPEHOCAT B MJAATHHOBHIA THreNb,
NPHOABJITIOT HECKOJIBKO Kamesdb COJNSHON KHCJIOTH M Bhllia-
pHUBAIOT ZOCyXa. 3aTeM OCTOPOMXKHO HATPeBalOT NI YAAJe-
HHA aMMMauyHBIX COJef, TIOCTeNeHHO YCHJAWBAs HarpeBaHue
[0 TOKpPaCHeHMs. 3aTeM OXJaXTalOT M B3BEIIMBAIOT CyXof
ocraTox (Macca a). DTOT CYXOfl OCTaTOK pAacTBOPSIOT B
JOUCTHJITUPOBAHHON BORE, (UABLTPYIOT 4Yepe3 MaJIeHbKHR
6e330/bHbI DUIBTP, CKHUTAIOT €ro B TWIATHHOBOM THIJIE, TIO
oXJIaXJeHuu B3BemusaioT. Ilosyyalor Macocy 8-—macca
npuMecefi. PasHoCTh MeXITy ABYMsI B3BEIIMBAHHSAIMU @ ¥
8 JacT CYMMY XJOpDHIOB KaJHUsi M HATPHS BO B3STOM 0Gbe-
Me Bomu. OTReNeHHe KajAud OCHOBAHO HA TOM, 4TO XJOpmja-
THHAT KaJusi HepacTBOPHM B cnupTe. JJ1a olpemeneHus Ka-
Jus K PacTBOPY XJODHEOB KaJusi M HaTpus INpubaBisioT
HECKOJIbKO KamleJb PasBeiCHHON CEPHOM XHCIOTH B 1 Ma
XJIOpHOH NJIaTMHH Ha Kaxyele 30 M2 cyMMB XJODPHIOB. BhI-
NapuBalOT KO TYCTOTO CHpoma Ha BOAsIHOH GaHe W JaloT
BLICOXHYTb TIPM KOMHaTHOK TteMmnepartype. OO6pabaTeBatoT

#Ha xomony 80%-HnM cnEpTOM, QHJIBTPYIOT M IPOMEIBAIOT
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CITMPTOM JO TeX NOp, NMOKA QUIALTPaAT He GymeT GeclBETHHIM.
Jaior GUALTPY BHICOXHYTh M PACTBOPSIOT OCafOK Ha (HJIBT-
pe ropsiueft Bomofi. PacTBOp BHII2PHBAIOT AOCYXa B HJATH-
HOBOM uamKe, Hepodro cymar npu 100°C w B3BemmuBamT,
kak KoPtCls; macca xanusi cocrasaser 16,09%, a macca
xJopucroro xamusi — 30,67%. Bhiuntas u3 Macch CyMMBI
XJIOPUIOB Kajus W HaTPUA MacCy XJIOPHCTOrO Kalius, Noay-
9al0T ‘Maccy XJOPHCTOro HaTpus. Macca HaTpHA COCTaBJA-
er 39,349, xJyopHCTOrO HATpPHS.

Harpuit
3.52. MeTon onpefeneHuss HAaTPUs OCHOBaH Ha o6paso-

BaHUY IHUHKYPAHHUJTHATPUEBOTrO alleTaTa, HepaCTBOPHMOTO B
H30bITKe PEeaKTHBOB

(UO,); ZnNa (CH,COO), - 6H,0.

Amouuii, kKaJpuui 1 MarHHA ONpENeNeHHI0 He MeUaloT, Ka-
JUH MellaeT NPH cofepKaHuu cBuime 35 me B 1 4, moatomy
onmepauuy TNPeIBAaPUTENBLHOTO BHILEJAEHMsT OTHamamT. Tax
KaK OCayKJeHHEe JOJIKHO NPOU3BOLHTHCH OOJBIIMM H30BIT-
KOM DEeaKTHBa, TO TpPeOyeTcs NpefBAPHTEIbHOE YNapUBaHMe
BOJHI (0 MAJIOTO 00beMa.

IMoproToBka X ONpEeReJeHHIO CBOIUTCH K KOHIEHTPHUPO-
BAHHUIO 'BOMAB! JI0 OJHOTO HJIH HECKOJbKUX MWIJIHJIUTPOB B
33BHCHMOCTH OT IIPE/NOJIaTaeMOTO COAEPKAHHA HaTpH.
Ilpn comepxanuu Hatpus 7—8 me B oGBEME, B3ATOM IJS
onpeneneHus, TpeOyeTcd KOHIEHTPUpOBaHHe o | ma; npu
conepxanun 15—16 sz HaTpua Bo B3ATOM O6BEMe KOH-
IEeHTPHPOBaHHe BefeTcst Jo 2 MA ¥ T. A. O mpuGIHsUTE b
HOM COJlepXXaHHH HaTpPHA B BOJAAX CYJSAT TIO Pa3HOCTH SKBH-
BAJIEHTOB MeXJy aHHOHAaMM M KaTHOHZMH B IlepecueTe Ha
HaTpHH.

3.53. B 3aBucUMOCTH OT XapakTepa BOJ TPEXBAPHTENb-
Hast 06paboTKa BeyleTcs CaeLyIoOnuM 06pasoM.

1. It BOX ¢ HEBHICOKMM COJIEBBIM COCTaBOM (CYyXO# oc-
tatox 100—200 x2 B 1 2), uuskod userHoctbio (5—10 rpa-
JYCOB NJIAaTHHO-KOGAJBTOBOM  IIKAJbI) M HE3HAUHTENbHBIM
comepxanuem CyiabdaToB (CaemOBATENLHO, IVIABHHIM 06Gpa-
30M kapGoHaTHHIX BOX) ofGpaGorka Bemercss Tak: 0,5—1 2
HCCenyeMoit BOAH, HefTpanausoBanno#t 0,1 n. consHofi wu-
CJIOTO! MO INEJOTHOCTH YIapUBaIOT CHawasna B 6OJILIIOM CTa-
KaHe (Jyuie MEHCKOTO CTEK/a), 3aTeM TIOCTENEHHO NEpeBo-
IAT B MaJIeHbKHH CTaKaH, B KOTOPOM M BEIMapUBAIOT OKOH-
9aTeJIbHO 10 1—2 #ma B 3aBHCHMOCTH OT COLEPXKAHUST HATPUS
¥ KOJIMYecTBa IPUOABJISEMOT0 PeakTHBA.
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2. Bogu, couepatiue ryMuHOBHE BemlecTsa (Hampu-
Mep, BOXL peK, NpYyA0B, 03ep, GOJOTHBIE H MP.), 0CBOGOKAA-
I0TCSl OT NOCAeLHHX NPOKaJMBaHHEeM CyXOro OcTaTKa: ofl-
peneneHHb! 06beM BOAL yhnapuBaercs (6e3 npegBaputeb-
HOro NMORKHCJEHHS) B CTakaHe (JNyulle HEHCKOTO CTeKJa)
R0 HeGoJbLIONe O0BeMa, 3aTeM NepeBOAAT B IJIATHHOBYIO
uiau ¢apPopoByio yalleuky, ynapHBamOT AOCYyXa, BHICYILH-
satoT noavaca npu 100°C ¥ npoKaldwBalOT OCTOPOXHO J0
[OJIHOro OOYIJIMBaHHs OpraHuyeckux BeliecrB. Ocaliok pac-
TBOPSIOT B HEGOJbLUIOM KOJHMYECTBe ropsiueil (IpPOKHTsYEH-
HOM) AMCTHJJIHPOBAHHOA BOAB H OT(QHIALTPOBLIBAIOT yepes
MaJleHbKU{l Npe/BapUTEJbHO NMPOMBITHE (HABTP OT Hepact-
BOPHUBILUETocs OcTaTKa. PUIbTPAT H NPOMEIBHBIE BOABI COEXH-
HAIOT, HelTpaausyor 0,1 H. COMAHON KHCAOTOH A0 OPaHKeBO-
rO OTTeHKa HO METHJIOBOMY KPacHOMY M KOHIEHTDHPYIOT B
MaJleHbKOM CTaKaHYHKe A0 Tpebyemoro o6beMa [1—2 ma.

3. B Bojax, coiepxkamux 60JbIIOEe KOJHYECTBO CyJbda-
TOB, BHINAJAIOMUX NPH KOHIEHTPHPOBAHHHM B BHJE THIICA,
CylbdaTel MOXHO yAaJHTb (3Has HX coJepxaHHe) ycTa-
HOBJIGHBIM 110 PacyeTy KOJHYECTBOM PacTBOPa XJOPHCTOTO
Gapus (yRoGeH pacTBOp xJopucToro 6apus, 1 ma Koroporo
orBevaer 10 #a SOZ—). Jlyume npuGaBaATL PacrtBOpP XJO-
puctoro 6apysi B KOJHMYECTBE, HECKOJbKO MEHbLIUIEM TEO-
peruyeckoro. OmpenesieHHBI 00beM BOAbl, HEHTPaJN3OBAH-
Ho#t (mo menouroctu) 0,1 H. cOISTHOM KMCJIOTOH, BhIapuBa-
1ot 10 o6beMa okoao 100 mz ¥ 3aTeM ocaXXZalOT pacTBOPOM
xaopucroro Gapus. OCTaBJIsIOT CTOATh HECKOJAbKO 4acoB lid
necyaHoll GaHe, O OXJaXIEHHH (QUILTPYIOT yepe3 IJIOTHLIA
¢uabTp M PUABTPAT CrymarT A0 HeocOXoAHUMOro o6GbeMa.

3.54. Ilpu onpeaejeHHd FOTOBATCS ClelyIOllue peak-
THBBIL:

1) yxcycHokucanii ypan UOg(CgHsOg)3-2H20 B kouau-
yectBe 20 ¢ W ykcycHas kucaota 30%-Hasa 12 e, muHoTHIAAM-
poBaHHas Bozia 98 ma;

2) yxcycwokucnniii K Zn(CqoHgOz) -2H20 B xK0Muyect-
Be 60 ¢, ykcycHas kucaora 30%-Has 6 e, MUCTHAIHPOBAHHAA
Boyia 64 m4. Ilocne pacrBopenus cojell NPy HarpeBaHHH
o0a pacTBopa CMEIMHBAIOT ellle FOPAYNMH, M06aBAAIOT He-
GOJIBINOE KOJHYECTBO XJAOPUAA HATPHA M OCTaBJSIOT He
MeHbllle 4eM Ha 24 u. IloJydeHHHIE pacTBOP LMHKYPaHWJ-
anerata OT(H/JIbTPOBEIBAIOT H XPaHAT B CKISHKE CTeK/a
nalipekc Uy napaguHIPOBaHHOMN;

3) cmupr 95%-HBIE, HACHINEHHHA OCAaAKOM  LHMHK-
natTpuiiypanuaa. s npurorosienus 6epyt 5—10 us pacr-
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BOpA [HHKYpaHujauerata U A06aBasioT B Hero no KanljsM
IIpH NlepeMeIBaHuY HACHILUIEHHLIA PacTBOP NORAPEHHOH co-
au. [Ipu arom Brmamaer ocafoK, KOTOPHI OT(QHJILTPOBHIBA-
IOT ¥ OTMBIBAIOT OT XJIOD-MOHA HECKOJBKMMM IOPLUAMH STH-
JaoBoro cnupra. OmMbiTall OCafOK NEepPeHOCAT B CKIAAHKY HJH
KoJa0y BMecTuMOoCTbiO 100 M4, 3amuBaroT 95Y -HBIM TUJIO-
BRIM CIHPTOM M OCTABJSIOT CTOSITh B TeueHHe 6 4 IpH nepH-
oxuyeckoM B3GajrbiBanuy. HachlllleHHOCTh pacTBOpa mpo-
BepsieTcs HaJUYUeM OCalKa.

3.65. lns1 ompeneseHnss K KOHLEHTPHPOBaHHOMY 1—2—
3 ma o6pasuy BOAH NpuGABIAT COOTBETCTBeHHO 10—20—
30 M4 UMHKYDAHWJIOBONG DPEaKTHBA, TUIATEJbHO mMepeMellH-
BAalOT CTEKJSHHOA NaJOYKOH W 'OCTaBJSIOT CTOATh Ha |—
1,5 « npr xomHartHOi TeMmepatype (15—20°C), sarem ot-
¢GHIBTPOBHIBAIOT Yepe3 B3BEIIEHHHH THIeJb € TIOPHUCTOH
CTEKJsAHHOR miaacTunkoi Ne 4 (mapku «[{pyxHasi ropkas c
oTcacblBaHUeM, coOHpasi (QHABTPAT B NPOOMPKY, BCTABJEH:
HyI0 B K0JOy st orcackiBaHus. OTcacHBaHHE DPery/upyior
Tax, 4TOOb (UIbTpanus IPOHCXOAWNA MEAJEHHO, 1O Kal-
agM. Ocallok €O CTeHOK CTaKaHa CMBIBAIOT HeGOJbIIHMHU
nopuusAM# (Quiabrpata. Konma Bech ocajlok TiepeHeceH Ha
GHIBTP M XUIKOCTb TOJHOCTBIO yHajeHa, NPUCTYNAIOT K
INPOMBIBAHUIO OCaZika Ha (HJIbTPE CIHMPTOM, HACHINEHHHLIM
YKCYCHOKHCJ/IRIM IUHK-HaTpuilypanuaom. CTpylo CnupTa Ha-
NpaBJAIOT U3 MaJeHbKO# IPOMEIBAJKH KPYIOM IO CTEHKaM
THIVIS, OTCACBIBAlOT U IIOBTOPSIIOT 3Ty omnepamuio 7—8 pas.
Bcero Ha mpoMEIBaHHe pacxoxyercss cuupra 35—45 ma.
3areM TakuM Xe 06pasoM IPOMEIBalOT 3¢pupoM. Puantpo-
BaHHUe OCajlka M CMHIB €ro (HJIbTPATOM CO CTaKaHA JOJKHE
NPOU3BOAUTECS 6e3 IepephiBOB, YTOOLl PEaKTHB He ycueBaJ
NOACHIXaTb Ha CTEHKax cTakKaHa ¥ 0ocoGeHHO Ha (HuJbTpeE.
Crenku (uAbTpa mocjie NPOMBIBaHUS 3QUPOM LOJNKHbI GHITH
coBepuIeHHO uucThIMH. [aa ynanenust adupa U3 ocajika
1Ioc/e NPOMBIBAHHUSL NpocackiBaloT MUHYT 15 Bo3ayx. Tureab
CTaBAT B 3KCUKATop M uepe3 1—2 u B3BemuBaloT. Ecan Bo
B3fITOM [JJIsl onpejesieHuss o0beMe HaTpus CBHIIE 15 me, To
TUreNb ¢ OCAAKOM OCTaBJSAIOT B SKCHKATOPE 10 APYrOTO JHS
U Torja B3BEHMIHBaIOT, BoJsiee N0/roe XpaHeHHE B KCHKATO-
pe Macchl Ocajka yXe He MeHseT (BhHICYMIMBaHHe oOcajaka
npu teMmneparype ot 50 xo 90°C naer Ty xke maccy). Kouu-
yecTBO HaTpusi X B Me/a HccllelyeMOf BOAbI BHYUCISIOT 110
tdbopmyie
0,01495 - 1000

V 1

X =
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rie n— Macca Cyxoro ocajxa, Mé;
V — ofbeM ucHIBITyeMO# BOJb, B3ATOH JiJis Ompefe-

JICHHS, MA;

0,01495 — kosdunrenT aaa nepecuera Macchl ocajxa Ha
Harpuii (a). OmucanHbi onocoG AaeT BO3MOX-
HOCTb TOYHO OMNpEeAEJHTb HE3HAUUTENbHOE KOJH-
YeCTBO HAaTpHs, TaK Kak | x4 HaTpus xaer
66,88 me TpOHHON COHU.

3.66. Perenepaunua ypasuia. BBuay neHHoctd codeil
ypauuaa, Hapsagy ¢ 60JbIIMM pacxojoM peakTHBA Ha Kax-
Joe ompedesncHHe, QUABTPaTH TOCJAe OTAeNeHHsa HaATpUs
CJIMBAIOT B OOIIYI0 CKJSHKY M MO HAKOIJEHHHM B JOCTATOY-
HOM KOJHYECTBE PETeHepHPYIOT YKCYCHO-KHCJHBIA ypaHuil.
Takum Ke myTeM COOMPAIOT ¥ OCalKH TPOHHOH coju. Pere-
Hepauus ypaHu/Ia NIPOU3BOLUTOA ciexyomuy o6pasoM. Cob-
paHHBIH (HJIbTPAT B3OAJNTHIBAIOT C XJAOPUCTHIM HATpHEM;
BHINABINYIO TPOHHYIO COJIb OT(HHILTPOBLIBAIOT H K HEH NpH-
COeIUHSAIOT OCANKKH TPOHHOI conH, coOpaHHble HOC/]E Olpe-
JAeJIeHKs1 HAaTPHs. 3aTeM TPOHAHYIO COJb PacTBOPSIOT B ropi-
yell AMCTHAJAHPOBaHHOK BOxe. PacTBop nepeauBaoT B 60Jb-
my1o Kosu6y u ocaxAaroT H3OEITKOM XJOPHCTOrO aMMOHHMS M
aMmuaxa. OcTapJslOT MpPH YacTOM H CHJIBHOM IepeMellnBa-
HHY Ha Kunslleil 6aHe Ha HECKOJbKO yacos. JlaloT ypaHaty
aMMOHHSI OCECTb, NPOMBIBAIOT JeKaHTanyWell ropsiyeil BoOJOH
JIO TeX TIOp, MOKa OCAIKH He HayHyT B BHAE KOJJIOUAA Tiepe-
XOAMTb B PacTBOp; 3aTeM OTCACHBAIOT, €llle pasa JgBa TPO-
MBIBAIOT Ha QUJAbTPE H PAcTBOPSIOT rOpsvell YKCyCHOR Kdac-
Jorolt, Braeausmuiics nocje UcnapeHuss YKCYCHON KHCJOTH
YpaHuJaanerar elle pas3 nepPpeKpUCTaJAJU30BRIBAIOT H3 BOABDI,
c1a60 MOAKHCAEHHON YKCYCHON KUCIOTOM.

Kauauii

3.57, [lna onpesneseHus Kaaus B BoJe CAYKHUT K0GaabTo-
HUTPHUTHBHIA MeTOx. DTOT MeTOJ) He TPeGyeT CI0XKHOA M Ipo-
JOJIKHUTENBHON Onepalldd OTACNEHHS LIEJOYHO3eMebHBX
METa/JJIOB H BbIIEJICHHA KaJusl B BUae ero XJ0opuaa, B TO Ke
BpPeMs OH MeHee TOYeH, yeM XJopouWviaTWHaTHhH. I[lpu mMa-
JIBIX COAEPXKAHMAX KaJjJHfA ONUCLHIBAeMbili MeTOJ (1aeT [IaxKe
Gosiee TOUHbIe pe3yJbTaThl, TAaK Kak ITPOKaJMBaHHe XJIOpPH-
Z0B, HEOOXONMMOe IIPH XJOPOIVIATHHOBOM METOHE, XOTH H
KpaiiHe OCTODOXHOE, HO JOCTATOUHOE JJIS MOJHOTO yHaie-
MUl aMMOHUHMHEIX coJIefl, BeeT HeH30eXHO K IoTepe KaJus
BCJICICTBHE JIETYUYECTH €r0 XJOpHaa.
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Ko6asibTo-HUTPpUTHHA  METOA OCHOBAaH Ha ocaxie-
HHH Kajusl  a30THCTO-KHCJBIM  HaTpHeM — KOOaJbTOM
NagCO(NO;)s B BHIe TPYRHO DacCTBODHMON TDOHHOH aso0-
THCTOKHCJION COJIM KaJjusl, HaTPHsA M KOGajbTa U NOC/ENLYIO-
I{IM TUTPOBAHUEM MEPMaHraHaTOM Kajud.

OKHCJIGHHE TPOUHOH a30TUCTOKMCJOH COJNH Ka/aus, Ha-
TpUs. ¥ k0OaJbTa CXeMaTHUHO TPOTEKAeT IO CJeAyLieMy
ypaBHEHHIO:

99 KMnO, + 33 H,SO, 4 10 KyNaCo (NOy)s = 11 K, SO, +
+ 20 KNO, + 10 NaNO; -+ 10 Co (NOy); + 5 NgO; +
+ 22 MnSO, - 33 H,0.

3.58, Ilpy onpene/neHHH HCIOJAb3YIOTCS CHEMYIOUHE pe-
aKTHUBHI:

1) 0,05 u. nepmanranar kaaua (1,68 231 2);

2) 0,05 u. masesesas kucjaora (3,1500238 1 4);

3) HacHIIEHHBII pacTBOp XJopucroro Hatpus (45 e+
+ 100 M2 gUCTUATUPOBAHHON BOJHI);

4) 10%-mnit pacrBop asoructokucaoro Hatpus (10 e
NaNO; xo 100 #4 guCTHIIMPOBAHHON BOJRHI);

8) xaopuctunifi koGaabT, 10%-Hmi pacmsop (10 e
CoCl;-6H30 xo 100 #2 Boxm);

6) cnupt pasGasaennnit (1 u. 95%-#oro cnupra + 3 u.
JIUCTHIMPOBAHHON BOJIbI);

7) nensTHAs yKCycHasi KHCJIOTa;

8) cepnas xucaora 1:2 (1 06beM KOHIUEHTPHPOBAHHOK
H,SO, + 2 o6beMa Boast) ;

9) cepHas Kucjora HopMmaibHas (2,8 M4 KOHIEHTPHPO-
BaHHON CepHOM KHUCJIOTH yHeapHoro Beca 1,84 xo 100 xa
BOJIbI).

3.69. [ins xosmuecTBEHHOro ONpele]eHHs I[pelBapu-
TeJbHO NPOBOAAT KaYECTBEHHYIO PeaKIHIO K B 3aBHCHMOCTH
OT CONEPKaHUsl Kajusd B BOAE OTMEPHBAIOT ONpPEAENEHHHIR
o6veM (06niuHO 100—500 2.4), npuGaBAAIOT HOPMaJbHOH
CepHOM KUCJOTHl B KOJHYECTBE, HECKOJBKO MpEeBLIHNAOmeM
HeoGXxoauMoe AJI NepeBojia B CyJAb(aThl HMeOLWUXCcS B BO-
e XJOpupxoB, KapGoHaToB W HuTpaToB. Jlaa sToro GepyT
HOPMAJIbHYIO CEPHYIO KHCJIOTY B KOJHYECTBE MHJIMIHTPOB,

pPaBHOM cyMMe MuJIHrpaMM-skeuBasnentoB Cl~, NOj,

CO3™, npuBeJeHHHIX K 06beMy, B3ATOMY AJIS ONpENeIeHHUs,
u cBepx sToro kosnuecrBa eme 0,2—0,3 ma. [logkucaeHHy0
T4KUM 06pascM BOAY BHINAPHBAIOT B IIATHHOBOR  YallKe
nocyxa. Ocaoxk B yallKe BHICYNIMBAIOT B CYIUWJIBHOM IUKa-
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¢y mpm 100—150°C u sareM NpPOKaJWBAIOT IJS  yAaJEHHUS
OpraHHYecKHX BeINeCTB M CJIeN0B aMMOHHs, NPHCYTCTBYIO-
mux B Bofe. [IpoxkamuBaHue BELYT OCTOPOXKHO, TEpeNBUrast
nJIaMsl TOPEJKHM 1O JHY 4YallK{; NPH STOM dYallKa JOMMHA
GBITH MPHKPHITA YaCOBHIM CTEKJIOM JJISI MPENOXPAHEHUS OT
BO3MOXKHBIX TIOTEPb NpU pacTpeckuBanuM ocanka. [Tocae To-
ro Xak oOyrauBluiicst ocafok nofeseeT, NPOKaJUBaHHUE 3a-
KaHyuBaloT. OCagox pacTBOPAIOT B HEGOJNBUIOM KOJHUECTBE
ropsiuefl NTHCTHJIMDOBAHHON BOJAB M OT(HILTPOBLIBAIOT OT
HEepPaCTBOPUBLIMXCS YaCTHIL B CTaKaH UYepe3 NpeaBapUTeNb-
HO IIPOMBITHIH 6e330JabHEIE GUIALTD («CHHASA jeHTa»). UacTu-
OBl OCafika, MPUCTABUIME K YACOBOMY CTEKNY, CMBIBAIOT TY-
na xe. TimaTeJbHO MPOMBIBAIOT, 3aTeM (GUALTPAT MEPEHOCAT
B ($apdopoBy0 HamIKy eMKOcTbio 50 #4 W ymapuBalOT Ha
BosiHo# GaHe. Bestenm 3a 5THM NEpeXofsT K OCaXIEHUIO Ka-
Jusi. B yamwKy ¢ BHUIAPEHHBIM OCATKOM BJUBAIOT PEaKTHBLI
B caerylomeM nopsaaxe: 10 M4 HaCHIIEHHOTO PACTBOpPA XJ0-
pucroro Harpus; 10 ma 10%-Horo xmopucroro koGaabra;
15 ma 10% -HOro a3oTHCTOKUCIIOrO HATPHS.

TTapannensno ¢ ucmbiTyeMoW TIpOGOH CTaBAT KOHTPOJIb-
HYy10 npo0y B TeX JXe YCJAOBHAX, T. €. B UHCTYIO dapdopoByio
YamKy HaJWBAIOT yKa3aHHBIE RBIIIE KOJUYECTBA PEaKTHBOB
B ToM xe nopsaxe. ColepKuMoe daliek ynapUBalOT Ha BO-
mstHO 6aHe, TIpUYEM YamIKM HE CJASLYeT CJHAMIIKOM HH3KO
norpyxartb B 0aHIo, TaK KaK IPH 3THX YCJIOBHAX oOpasyio-
IasiCsl MPH BhHIMApHBAHHH KOPKa CoOJefl BHICTPO IOMHHUMAET-
Cd MO CTEHKaM YaINKH BBEPX. YMapPHBAIOT A0 KaluueoGpas-
HOI'0 COCTOSIHMS; IPH BRHIIaDHBAHHH BPeMs OT BPEMEHW pac-
THPAIOT COJEPKUMOEe YalleK CTEKISHHBLIMHM NajouykaMu (oc-
TaBlsAa MX B uamkax), [Tocne oxsaxiaeHuss fo6GaBisIOT NO
10 ma pasBenenHoi yxkcycHo# wucaoth (1:9), Tmareasuo
nepeMeIlNBAIOT H OCTABJAIOT Ha mosguaca. 3aTem mMpubas-
JasioT 1o 10 m4 AMATHATMPOBAFHON BOXBL, CHOBA TINATENb-
HO NepeMelIMBAIOT M OCTABJSAIOT MO cheaylomero mus. Ha
caenyomul JeHb GHIBTPYIOT 00e npo6hl (MCIBITYEeMyIO H
KOHTDOJIBHYIO) Yepe3 MasieHbKHE I[OpHCThie THraun Ne 4
(Mapku «JIpyxkHas Topka») ¢ orcachBanueM. OrcacbiBa-
HUE DEryJypyIOT TakuM 0Gpas3oM, uToOn (GuIbTpaunust mpo-
HCXOAMJA MeJJjieHHO, To KanaaMm. Mepmennag ¢uabrpanmus
C caMoro Hauajga OcOGeHHO HEOOXORMMA, TaK Kak HHaue
ocanox Jerko npoxomut uepesd ¢uantp. ITocre Toro Kak oc-
TaHETCS HEeMHOTO XMWIKOCTH, OCaOK CMEIUMBAIOT € KUM=
KOCTbIO Y nepeHocsT Ha ¢uabTp. CO CTEHOK YaulK¥ OCaloK
OMBIBAIOT OXJIaXJeHHBIM pasbaBiaeHHbM cmuproM (1:3) ¢
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YKCYCHON KucaoTo# (b0 mA cmupTa M 2 MA VKCYCHOH KUCIO-
To). Ha mepenecenue ocagka pacxoxyercss 30 4 cmupTta
(1:3). Korza Bech 0cafiok nmepeHeceH Ha (UJIbLTP, TPHCTY-
TAT TOTYAC XKE K IPOMBIBAHHIO ero Ha (QUABTPE YHCTBIM
50%-HbIM CIMPTOM, HANMPABAAS CTPYIO CIOUPTA U3 TPOMBI-
BaJKM KPYroM IO CTeHKaM TUrysa. Bcero Ha TpoMbiBanue
pacxogyercst 30 ma cnupta. Tureib CHUMAIOT M TIIATENLHO
BHITHDAIOT C BHeIIHe#i CTOPOHB! YHCTOH NMOJIOTHSHOH TpAMUY-
KO}, 3aTeM IJs yJaJeHMs CUPTA BHICYIIMBAIOT B CYUIMJb-
HoM mxady mpr 80—90°C u B TakoM BHIe OCTaBJAIOT {0
crenylomero nus. Ha cnexpyiomuft neHb OCaf0OK OKHUC/SIOT.
Ilas 3TOro B 4MCTO BHIMHITHIE CTAKaH OTMEDHBAIOT TOUHO
50 ms 0,05 H. TepMaHraHaTa KaJufA, 3aKPLIBAIOT YaCOBBIM
CTEKJIOM, CTaBSIT Ha TrOPSYyI0 IEKTPUUECKYIO TUIUTY € OT-
KPLITOH OOMOTKOH M HarpeBaloT 10 KuneHus, Kax Toabko
pacTBop IepMaHTaHaTa Ka/aud 3a8KUIHT, €N0 TOoTYac IKe
cHEMaloT, npubasasaioT 10 ua cepHoit KucaoTH (1:2 no 06b-
eMy) W BHOBb HarpeBaioT JI0 KMNEeHHs. B 3TOT cTakaH npH
NOMOIIY CTEKJSTHHOH NaJOYKW HOrpyaKaloT THTedb € ocal-
KOM U OKHCJSAIOT POBHO 2 mur. B TeueHume 3TOr0 BpeMeHH
TUTEJIb B CTaKaHe IIOBEDTLIBAIOT CTEKJISTHHON TaAoukof H,
HaKJOHAS CTAKaH, IPHBOAAT XKHJKOCTb B CONPHKOCHOBEHUE
C 0CaJKOM, MOTYIIMM DOXHATHCA HA CTEHKH crakana. Ciryc-
TS POBHO 2 Mur npuauBaiot TouHo 50 ma 0,05 H. i aBeseBoR
KUCJIOTH (NANETKa JoJXHa OHITb 3apaHee IOATOTOBJEHA),
CTaBSIT Ha 3JEKTPUUYECKYl0 NJIHTKYy U HarpeBawr Ao 70—
80°C, npu 5TOM TOBEpPTHIBAIOT THIEJb CTEKJISHHOR najsoukok
BO H30exaHHe TOJNYKOB, 3aTeM CHMMAIOT ¢ meun. [Manee
NPHCTYNAIOT K OKHCJACHHIO KOHTPOJBHOH mpoOH, KOTOpOe
BEAYT TOYHO TaKHUM xe oOpasom.

[To oxoHuaHH¥ ABYXMHHYTHOT'O OKHCJIEHHSI B KOHTPOJb-
Hyto npoOy, momumo 50 sz 0,05 u. mapeseBOfi KHCJOTH,
mpubaBasior eme TowHo 10 M4 TOR Xe KHUCHOTH (HUTOrO
60 m4), nocae uero narpesarot go 70—80°C.

Turau ocrasnsior 70 oGecHBeuynBAHHUA JHA, IMOKPLEBAlO-
IIErocss BO BpeMs OKHCJEHHs fiepuUKHChI0 Mmapranuma. [Ipo-
JOKUTENbLHOCTh CTOSHHUS THrdeH He Menee 40—50 mun.
3artem Turau onath nogorpesaiot mo 70—80°C m orTUTpO-
BbiBaoT 0,05 H mepmanraHatoM Kajaus. {locaemnnit us 6i0-
PeTKM cHayaja npubaBAAIOT OHICTPO TO KamJasM, a 3aTeM
MeIJIEeHHO, J0 NOABJICHUS HEUCYe3aIOUlero pO30BOTO OKpa-
myBaHua. OTMEYAlT WHCJI0 MHJIWJINTPOB TIOMIGNUIEro Ha
THTPOBaHHE NMEPMaHraHaTa Kajdufd. 3aTeM B OJIHY M3 OTTHUT-
poBanHBIX npo6 Npubasisior 10 ma 0,05 H. WaBeneBo#t Ku-
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cnoThl (TOR Xe IMUTIeTKOH), NOAOrpeBalotT M TUTPYIOT mep-
MaHraHatoM kanud. OTMeuaoT YHCIO MH/JIMIUTDPOB Mmep-
MaHrasara Kajaus, maymee Ha 10 xz 0,05 H. 1aBeseBOll K-
CJIOTHI.
KomumectBo kaauss X B #2/2 B uccjaexyemoil Bojie BHIYU-
CJSIOT 110 hopMyJe
X = a—,(b—c)K-0,344-1000
‘_ ’
14
rae a— Koaugectso 0,05 H. pacTBopa nepMaHraHaTa Kajus,
H3PacX0JOBaHHOe Ha TUTPOBaHHE NPOOH HCCISAY-
eMOH BOJBI, M4}
b—To XKe, U3 pacxXofj0OBaHHOE Ha THTPOBaHHE KOHT-
POJILHOM MpPO6Hl PEAKTUBOB, MA;
¢ —xoauuectBo 0,056 H. pacTBOpa mepMaHraHaTra Ka-
Jusl, W3pacXOAOBAHHOE Ha TUTpoBanue 10 ma
0,05 5. pacTBopa maBeJeBOR KHCIOTHL, M2;
K — goaumuent turpa 0,05 H. pactBopa mepmManra-
HaTa KaJwus;
V — o06BemM nocaeyeMoii BOIL, B3SATON JAJs onpenene-
HHSL, MA;
0,344 — xoa(pdunuent mnepecdera Muaamaurpos 0,05 =
pacTBopa nepMapranara Kaaus Ha 1 me xaJaus.
Koad¢duuuent aasa mepecuera Ha Kanuit 1 4 0,05 =
[epMaHTaHaTa, PACCYUTAHHBIA N0 YPaBHEHHIO PeaKIWH, pPaB-
userca 0,355 me. OnHaxo JJis nmepecyeTa Ha Kajufl CJAEAyer
HOJb30BATECH SMINUPHUYECKHMM K03(pdHuHeHnToM, paBHHM
0,344 nas1 0,05 H. pacTBOpa, BHIBeXEHHHIM MuibHe.

CoenuHeHne a30Ta

3.60. AsoToconepiKamue BeliecTBa B TIPHPOLHEIX BORAX
o6pasyloTcss B pesyJsbTaTe GHOXMMHYECKHX [IPOLECCOB pas-
JIOKEHUST GEJIKOBHIX Tell.

Jlna xapakTepuCTHKY WIpoIecca pasfIOXKeHHS MPH ca-
HUTapHOM aHaJu3e HeOGXOJMMO OIpPEeNeJUTh a30T B TPeEX
ero ¢opmax: 1) ammmaka; 2) asOTHCTOMl KHWCAOTH H
3) a30THOM KUCIOTHL.

3.61. Asor coneBoro aMmuaxa. Pasnmuuaior aMMuax co-
JIeBOM, HaXORSAMUACS B BOe B BUIAE aMMOHHUHBEIX COJIeH, u
aNb6YMUHOUTHEIA, BXOAAIIMA B cOCTAB GEAKOBHIX COGAMHe-
HHRA.

Kax yxe 6bl10 OTMEUEHO, aMMHaAK SBJSETCS OMHMM U3
BaXHeHIINX WHIMKATOPOB 3arpssHeHHs Boxsl. IIpucyrcr-
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CTBHE aMMMaKa B BOJie CBHIETEJIbCTBYeT O MPOHHKAHHH B
Hee pasnaraloluXcst NPOJYKTOB XHBOTHOTO IIPOHCXOXKMe-
Hus, T. €. IPHCYTCTBHE aMMHaKa B BOJAE TOBOPHT O HAJHUHH
NIOBEPXHOCTHLIX 3arpsA3HeHuil.

AMmuak, oGHapyXyBaeMblH B BOAE IPH OINHOBPEMEHHOM
OTCYTCTBUM HUTPUTOB M HHUTPATOB, CBHJETEJIbCTBYET O CBe-
XeM 3arpsAsHeHHH BOAbI; aMMHaK, HaXOXAIIHHCAI B BOZe
COBMECTHO C HHUTDPHTAMM M HHTPaTaMH, yKas3hlBaeT Ha IIpo-
HCXONAIMEe YXKe NPONecCH MHHepaJH3alu¥ aMMHAYHBIX
COeNUHEHNH.

Hanuyne ammMuaka B BoJie He Bcerja cBsi3aHO C GelKaMH
NOBEPXHOCTHHIX 3arps3HeHuyl. Besynpeusas B CaHHTapHOM
OTHOLUGHMH BOAA NOJ3EMHBIX BOJOEMOB (apTe3naHcKas)
HEPENKO COMEPXKHUT BHAUHTEJbHbIE KOJMYECTBA aMMHAaKa,
KOTOPHI MOJMyYaeTCsi B Pe3ysbTaTe BOCCTAHOBJEHHS a30THO-
KHCJIBIX COeAUHEHHH BOJHBIME GaKTePHIMH.

3.62. lais ompepneneHusi coNeBOro0 aMMHaka CylleCTBYIOT
IBa cnocoba:

a) mpsAMast peakiiusl HENOCPEJCTREHHO B HCCJIeRyeMol
BOJLE;

6) pucruananus. Ilocmeauuin Merop MpUMeHsieTcs IPH
3HAYUTEJNbHON IBETHOCTH M ‘OONbIIOA XXECTKOCTH BOJH, a
TaKXe B TeX CJyuasX, KOna aMMHaK COXEpXKHUTCS B  GOJb-
LIOM KOJIHYECTBE,

3.63. Heo6xonuMbIMH peakTHBaMH IPH ONpeAeNeHHH
SBJISIOTCS:

1) peaxtuB Heccaepa. 50 2 fiomucroro xajaus pacrsops-
ot B 50 M4 Ge3aMMHauHOM BOJH, OTIEeNbHO PacTBOPSIOT
3b & cyaeMn B 150 #4 HarpeToi A0 KAleHUs Ge3aMMHaqHON
Boxu. 'opsAumil pacTBOp CyJeMH NPHIUBAIOT K PacTBOpPY
HORMCTOTO KaJIMf MO NMOABJEHHS HEPaCTBOPHMOTO KPaCHOIO
ocanka. OuJbTPYIOT pacTBOp Yepe3 CTEKIAHHYIO BaTy M
cJIo#t TpOKaJeHHOro ac6ecra.

B ¢uabTpoBannmii pacTBop npubasasior 150 2 yucroro
eIKOro KaJgusi, pacrBopennoro » 300 x4 GesamMMuayHOR BO-
Iu. K nonyueHHOMy pacTBOpy NPHJMBAIOT Ge3aMMUauHYIO
BORY RO o6beMa 1 4 m & ma pacrBopa cyneMn. Peakrtus
OCTaBJISIIOT CTOSITH B TEMHOM MeCTe JI0 TIOJIHOTO OCBETJIEHHA
H B JlaJIbHeHIUIeM XPaHAT TaKXKe B TEMHOTE XOPOINO 3aKpHI-
THIM npo6ko#l (creknsiuuoit). Ilpm ymorpeGiennu OGepyT
OWNETKON, HEe B3MyunBasi OCajJXa, HeOOGXONUMYIO IOPLHIO
pacTBOpa HJIH OCTOPOMKHO JAEKaUTHPYIOT.

Ilpu orcyTcTBHM cyJembl pacTBop peakrmBa Heccnepa
MOXHO TOTOBHTh HHaue: HYXHO pacteperb B (apdoposoi
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crynke 10 2 fiogHoft pTYTH ¢ HeGOABIIUM KOJHIECTBOM
JUCTH/AMPOBAHHOA BOABI, CMHITH IIOJYUEHHYIO KallHLy B
'COCYE, MPHOGaBUTh b & HOTUCTOr0 KaJusd ¥ OXJaXAEHHOIO
pactsopa mieyoun (20 2 emKoro Kajau pacTsBopsioT B 50 M4
ITMCTHANMPOBAHHOR BOXBI) M J0BeCTH 00bEM pacTBOpa XHC-
THJIHPOBaHHOR Bomo# w@o 100 xs. PactBop orcramBaioT B
TeueHWe TPEeX CYTOK, 3aTeM OCTOPOXKHO CAMBAIOT C OCajKa
M XpaHAT B TOMHOM IIKady B COCYAe TEMHOTO CTEKaa;

2) craHpmapTHHIH PacTBOP XJOPHCTOrO aMMOHHMA, CO-
mepxamui B 1 ma 1 me azora, modydaercs mMyTeM pacTBO-
pewust B 1 4 aguctunnupoBanHol BoAw 3,82 e xJopucTOro
aMMOHHS, OYHINEHHOT0 BO3TOHKOM.

Pacuer HaBecky onpeneasieTcs CIEAYIOMKM COOTHOIIe-
HUeM:

53,50 — 14,01;
X—1;
— 53,50 _ 3,82 e xyopucToro aMMoHus.
14,01

ITpuroToBneHHEl YKa3aHHBIM IyTeM CTaHJAPTHHIA pacrt-
BOpP XJOPHCTOrO aMMOHUs pasbasasior B 20 pa3 AUCTHIIH-
POBaHHO!N BOJOH, MONyyass TakuM O0OPa3OM THTPOBaHHBIH
pacrsop, copepxauuit 8 1 xa 0,05 xe asora;

3) 50%-Hblfi pacTBOP CErHEeTOBOM COJIM IOJAYYaerTcst Ooy-
TeM pactBopenusi 50 e cerHeToBofi coJu B 100 ma Gesam-
MHaYHON JYCTH/UIMpOBaHHON Bofbl. PacTBop cerneToBo#i co-
JI1 HE NOJIKEH JaBaTh XKEeITOr0 OKPAIIMBAHUS € PEaKTHBOM
Heccnepa. Hanmune Takoro oxkpamuBaHMs GymeT cBuie-
TEJNbBCTBOBATH O 3arpsi3HEHMH Ipenmapata ammuakom. Jlas
yCTpPaHEeHHs TOCAeNHEr0 K IPUrOTOBJEHHOMY DacTBOPY
CeTHEeTOBOH COJMM TNpPHOABJIAIOT HECKOJbKO MHJIJIHIHUTPOB
peaktnBa Heccaepa, B3GaJITHIBAIOT M OCTABJASIOT PacTBOP
B NOKOe Ha HecKoJbko xHef. [To mpomecrBuu sToro cpoka
CJIHBAIOT PacTBOp IPH NOMOIIH cudoHa BO (JIaKoH, KOTO-
PHIfl HAO MlepKaTh 3AKPHITHIM.

INMomuMo yxasanHbIX peaKTHBOB, HJs ONpeNeJeHUs aso-
T4 aMMHaKa HeoOXomuMa Ge3aMMHayHas JUCTHIIHDOBAH-
Haf BOAA (AMCTHAJMPOBAaHHAA BONA, XpaHswascs B Jjgado-
paTopHH, HePeAKO COJEPXKHT aMMHaK), KOTOpas TOTOBHICS
caenyomuM o6pasom. JIUCTHIIMPOBAHHYIO BOLY KHNSTAT
B KonOe B TeueHHe | 4, 3aTeM KoJOy 3aKpHIBAIOT pe3UHO-
BOA Npo6GKOH ¢ NpOCBEpJIEHHHIM B CepefiuHe ee OTBEPCTH-
eM. B oTBepcTHEe BCTABAAIOT HM3OTHYTYIO MOA NPAMEM  VT-
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JIOM CTeKJASHHYyI0O TPyOKy, CBOGOMHBII KOHELl XOTOpO# B
CBOIO OYepellb IPH IIOMOLIH DE3HHOBOX TPYOKH COEIUHSET-
ca co ckasHkoll Jlpexcens, XKoTopas 3amosiHEHa [0 NOJOBH-
HE CepHO# xuciaoToft. CepHas KHCJIOTa IIOIVIOIIAeT aMMUakK
M3 BO3[yXa, KOTJa OH MPOXOAUT B KOAGY, NIe MOMydaeTcs
BaKyyM BCJSICTBHE OXJAMITEHHS HaXOJAIeACsS Hafm XUJX-
KOCTBIO CDPeJHI.

BesamMuauHyo BOJAY MOXHO NOJYYHTB Takke QHILTPO-
BaH¥EM IUCTHIJIHPOBAHHON BOALI dYepes JOCTATOYHO TOJ-
CTHIt /IO MepMyTHTa ¢ BequyuHoi 3epeH 0,25—1 ma.

3.64. TTogroToBka Bogn K ananusy. Peaktus Heccsepa
C COJISIMM KaJbIMS M MarHus LaeT HepacTBOPHUMEIE OCAJKH,
06ycaOBIYBAIOIHE MOMYTHEHYE HCCIGNYeMOH BOXB H Me-
LIAIOUIHE OMpEeNesISHHIO B Hell aMMoHMAHOro asora. Jlas
NpefyMpPeXJEeHUS 3TOr0 HEOOXOZUMO YNAJUTb U3 HCCHAETy-
eMOoM BOABI COMIM KaJbI¥si ¥ MarHus, YTO AeJaeTcH Clenyio-
UM CIOCOGOM.

B muaunnp ¢ mputeprofi mpoOkKo#i HaauBaoT 250-—
300 ms mccaenyeMoit Boxsl W npubasisior 1 ma  xKpenxoro
(1:2) pacrsopa eaxoro HaTpa M 1 M4 HaCHIEHHOTO PACTBO-
pa yTJIEKUCIOr0 HATPUs, B36aJTHIBAIOT M AAIOT OCECTb 06-
pasoBaBUIEMYCsS OCaNKy, COCTOSIEMY H3  YIJIEKHCJOTO
kaseuusg CaCO; n muppara oxucu Margua Mg (OH),.

CaCl, + Na,CO, = CaCO; 4 2 NaCl;
MgCl; 4 2 NaOH = Mg (OH), + 2 NaCl.

JI1st vccieoBaHUs aMMOHMNHOTO asora Gepyr THmeT-
KO TPO3payHYI0 KWIKOCTh HaJ 06pPa30BaBHIMMCH OCaTKOM.

Ecau Boma comepXHT HeGOJbIIOe KOMHYECTBO YKasaH-
HBIX COeNUHEeHHH, TO, mpubaBuB Ha Kaxuee 100 mz wnccre-
Ayemoi BoaH 1o 2 sz 50%-Horo pacmBopa cerHeToBoi co-
Ju (BUHHOKMCJAH Kamuf-Harpulit KNaC4H,06-4H,0), Moxk-
HO Mpefynpeauth ocayAeHne peakTHsoM Hecciepa coenu-
HeHHH, APENITCTBYIONINX ONpefeeHHIO.

3.65. IlpsMoi MeTON KOJHYECTBEHHOIO OmMpeeJeHHs
430Ta aMMHaKa TPOM3BOAMTCS Ha OfHOM H3 KOJOPHMETDH-
YeCKHX IPHOOPOB.

B MepHyio kon6y Ha 100 x.2 HanMBAIOT NUNETKOR CTaH-
JlapTHHII PAacTBOP XJOPHCTONO aMMOHHSA, KOJHMYECTBO KO-
TOPOTO YCTaHABJIMBAIOT B 3aBHCHMOCTH OT JAaHHBLIX MPHUGJH-
KEHHOrO OTpeleseHus, U JOGaBJAIOT Ge3aMMuavHYI0 JHC-
THJJIAPOBAHHYI0 BOAY A0 METKH, TIOCJHEe Hero Ccopfepxumoe
KOJIOH TINATENBHO NepeMeIMBaloT. B Apyrylo MepHYIO KOJ-
6y Taxoro e o6beMa HaJIHBAOT UCCIAEXYEMYIO BOAY A0 MET-
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xu. K copepxumomy oGenx Kon6 nNpubaBisiOT HUNETKOH
2—4 na 50%-Horo pacTBOpa CerHETOBOH COMH (KOJHYECTEO
BapBUpyeTCs B 3aBHCHMOCTH OT CTEIEHH YKeCTKOCTH BOJHI),
NepeMeINNBalOT COJAEPKUMOe KOG U OCTaBASIOT HX B 110~
KOe Ha HECKOJbKO MHHYT. 3aTeM B 006e K0/10bl OJHOBPEMEH-
HO HaJIMBAIOT NHIETKOH No 2 M4 peakruBa Heccnepa u cho-
Ba TIIATeJbHO NePeMEIIMBAlOT HX COJepXKuMoe. PeakTHB
Heccirepa oxpamusaer npoG6hl, cofepxamue aMMHUakK, HIH
CJIOM aMMOHHS B XKeJTHIM LBET BCJIENCTBHe 00pasoBaHus
fionucroro MepkypaMmonust (NHgHg,JO).

ITo ncrevenne 10 mux ¢ MoMeHTa wWpHGABIEHUs peak-
tuBa Heccrepa comepxumoe KOG TIepenuBaoT B KOJOPH-
MeTpHiecKkHe IHAMHIpH [enepa (puc. 14) m  mpousBomsT

520

Puc. 14. Ipannanps I'enepa Puc. 15. Ilpu6op mas oT-
NOHKH aMMH¥aKa

KoJopumerpupoBanue. Ilo pesysabraTaM KOJOPHMETPHPO-
BaHWsS HaXOMAT COJEPKaHHe aMMHaKa B mpobe.

JomyctuM, 4To N0 XOZY ONpejedeHus AJS ypaBHOBe-
IUMBaHYS OKPACKU B 0GOMX LUJIMHAPAX TPHULIOCH YOaBUTh
KHAKOCTh B CTAHIADTHOM LWHJIMHADe KO HeneHds 67 w4,
TOTZla colepXaHue a3oTa aMMHaka X B x2/4 B npoGe Hafl-
IIeM II0 pacyery.

X = 67.0,05-10
100

3.66. Merox UCTHAMALMY aMMHaKa IPHMEHsSeTCs: OGLIY-
HO B TeX CcayiafX, KOIIa HcClelyeMas BOma COTEPHKHUT
O4YeHb MHOr0 AMMHA4HLIX COJIefl MJIM KOTLd OHa 3aMeTHO
pKpalena,

= 0,34,
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CyILIHOCTb €r0 COCTOUT B TOM, YTO aMMHAK BHITECHSETCS
NpH TePeroHKe M3 ero COeNUMHEHHA Y MONJIOIaeTCs JHCTHI-
JUupoBaHHON Boxod. B nociemned OH onpepesieTcss KOJOPH-
MeTpuyeckH. [l OTFrOHKM aMMHaKa NOJb3YIOTCA Cllelu-
aJIbHLIM annaparoM.

B meperonnyio koa6y (puc. 15) mammpaior 500 ma mc-
CleryeMoil BOJW M NpHGaBAsOT K Hell 25 ma GydepHoh
¢doccharsort cmecm ¢ pH==7,4, npUTrOTOBJEHHOX TyTEeM
pacTBopeHuss B 1 4 GesaMMHaYHOM AYICTHAJIHPOBAHHOM BOIHI
14,3 2 omsoocHoBHOTO dQochara xamus KHsPO, m 90,15 2
IBYyXocHOBHOTO docdata kanus KaHPO,.

Coenunsitor gactuy npubopa u orrousnor 200 x4 B Mep-
Hylo KoaOy MeTkH. [{n1a onpenenenus 6epyr 100 xz atoro
OTOrHAHHOrO pacTBopa B MepHylo koa6y. OcraBmyiocs B
KoJIGe mocae OTrOHa aMMOHHHHOrO a3oTa BORXY COXPaHAIOT
IJISL OTIPENIENIEHHs] B Hell aJBGYMUHOMAHOTO a30Ta.

B apyryio MepHylo KoaGy Takxke Ha 100 mz HamuBalor
IPH NOMOLIY NHNETKH C JIeJIEHHSIMH CTaHAapPTHHHA pacTBoOp
XJIOPHCTOTO aMMOHHs, TIDH OTpelNesIeHHH KOJHYECTBa KOTO-
poro coo6pasyloTcs ¢ (TaHHBIMU NPUGJHKEHHOTO ONpefee-
HUA. 3aTeM B KO0y HaJuBaloT A0 MeTKH ©Oe3aMMHauHYIO
JIHUCTHJINPOBAHHYIO BONLY M NepeMEIUHBAIOT €e COJAepKHMOe.
ITocse aToro B o6e KOAGH HaJMBAIOT NHUNETKOH Mo 2 M4 pe-
akruBa Heccepa ¥ nepeMemmuBaloT, NpHYEM moJydaercs
xestToe okpammBanme. OnpefeseHre NPOH3BOXNUTCH OOGHY-
HEIM IIyTEM B KOJIOPHMETPHUESCKHX LHIHHIPAX.

Jomyctim 9T0 B MepHYIO KoaGy wmanuto 1 ma cran-
IapTHOTO pacTBOpa, B KoropoM cozepxkuncs 0,05 we asora.
Hs 500 ma uccaenyemoit BoAn ororHano 200 M4 u s oml-
penenenus B3sito 100 M4 oTOTHAHHONO PacTBOpaA.

PaBeHcTBO OXpacok OTMeuaJoch NpH BHCOTe CcTOJa0A
JXHAKOCTH B LHJIHHApPE € HcciaexyeMofi BomoH, pasHo#i 100,
a BHICOTa cTOJM6a KXHAKOCTH B IHJAMHAPe €O CTAHZApTOM
6nuta 50, Torga cogepkanne asora aMMuaka X B #2/4 Hail-
AeM no pacyery

X =50:0.0522 _ 40
100

3.67. Asor anb6yMmuHOMAHOrO aMMuaka. Illenounoi pacr-
BOpP MapraHUOBOKHCJIOTO KaJud NpPH KUISIYEHUH paspyLia-
€T a30TocojepXkallue OpraHHUeCKHE BellecTBa BOIHI, Tepe-
BOAS a30T B aMMuak. Ilocaenuuit oTroHsercd M ompenens-
©TCS 10 METOAY COJIEBOTO aMMuaKa.

Ias onpepesienns HEOGXORUMO NPHTOTOBHTD CELYIOULNE
PeaKkTHBh:
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1) wmesouHOH pacTBOP MapraHIOBOKMCJOTO KaJHs; pact-
sopsitot 400 e enkoro kaausa uan 285 2 egxoro Hatpa H 162
MapraHmOBOKHC/IOrO Kajlisl B 2 4 AMCTH/VIMPOBAHHON BOMMI;
PacTBOp YymapuBalOT KO ! 4; 3aTeM XHAKOCTb IOPEJUBAIOT
B CKJSIHKY H 3aKPHIBaIOT ee npoOkoi, PacTBop o6uuHO mMe-
€T 3eJIeHhIH IIBET;

2) peakTuB Heccaepa.

K ocraBmeficsi nocle oTroHa aMMOHUAHOrO asora Boje
npu6aB/sioT 25 x4 IIEJT04HOr0 PacTBOPa MapraHIlOBOKHCIIO-
ro Kajiud, ObICTPO COEIHHAIOT C NEPETOHHLIM almapaToM H
orroustioT 200 x4 B MepHYI0 KoJa0y. B OTOrHaHHOM pacTBO-
pe OnpeAe]sioT a30T albOyMHHOMAHOIO aMMHaKa METOHAOM
KOJIOPHMETPHH.

3.68. Asor HuTpuToB. [lomHIILIeHHOE CONEPKaHHe B BOAe
HEYCTOHUMBOR a30THCTOH KHCJOTH SfBJSETCS XapaKTepHBIM
moKasaTeJeM cBexero sarpsisHenus. IlocrosiHHOe mpHcyTCT-
BHe a30Ta HHTPHTOB B BOJlE CBHAETENbCTBYeT O OecupephiB-
HOM HOCTYILJIEHHH B BOJ{0€M OpraHH4YeCKHX BellecTB H O Npo-
HCXOJIfAleM TIpoLlecce X MuHepasnusauuu. C npexpaiieHueM
NOATOKA OPraHHYeCKuX BEIUECTB a30T HUTPUTOB HCUe3aer,
TaK KaK NoCJAeAHHe ObICTPO NepeXOiAT B HUTPATHI.

ILJ[SI onpeaeaeHus asoTa HATPHATOB HeoOXO UMbl caenylo-
uue peakTHBbI:

1) peakrus I['pucca, cocTosiuil U3 JABYX KOMIOHEHTOB:
pacrBopa albanadruiaMuHa H pacTBOpa CyJb(aHHUIOBOR
KucaoTh. IlepBHii roroBurcs ciaepylomuM o6pasom: 0,2 &
aabpanaprunamuna CyH7NHy pacrsopsiior 8 ¢apgopoBoit
yamke B 20 M4 IUCTUIJIHPOBAHHON BOAHl NPH HArpeBaHHU
Ao xuneHusa. Ha noBepXHOCTH BOAKI TIPH 9TOM GYAYyT MJaBath
MeJIKHe XHpHHe Kamiau ¢uoderoBoro mpera. IloJryueHHBIH
PeaKkTHB OCTOPOXHO AoGaBisior K 150 ma 12%-Horo pact-
BOpa YKCYCHOH KHCJOTH, CTapadch YTOGH XKUPHbIE MATHA He
NONafaJy B YKCyCHYIO KUCHOTY.

Bropas yacte peakTtuBa I'puoca cocTomT M3 pacTBOpa
0,5 2 cynbpanmnooit kucaorsi NHyCeHH O3 B 150 ma
12%-Horo pacTBOpa YKCYCHOM KHCJOTbI, IPHUIOTOBJASEMOrO
IpH HarpeBaHuH; 06a pacTBOPa OTAENLHO XPAHSAT B TEMHBIX
CKJASHKAX C NPUTEPTHIMM NPOOKAMM M CMEIIMBAIOT BMecTe
nepen ynorpebsaenreM. CMech J0JMxHa ObITh GeCIBETHOMH,
JOoNycKaeTcs JHIIb c1a6o-po30Bas OKpacka ee;

2) cTaHAapTHHH PAacTBOpP a30THCTOKHCJAOTO HATpHdA, B
1 ma xoToporo conepxurcs 1 u2 asora.

Hasecka paisi 1 4 pacTBopa OnpefesIsieTcsi pacueToM H3
CJTYIOIEro COOTHOIUEHHS:
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69,01 — 14,01;
X—1;

= 1690l _ 996
14,01

DTy HaBecKy HYXHO cllelaTh TOUHO Ha aHAJUTHUECKHX BeCax
H pacTBOpPUTh B | 4 IMCTHIJIHDOBAHHO! BOJAHI, NOJBL3YSCh
MOPHO# KOJIOOH.

Pas6aBass noayuennniit pactsop B 100 pas, mosyuatoT
pacTBOp a30THCTOKHCJONO HaTpus, cogepxauui B 1 M4
0,01 me asoTa.

3.69. Iy KaueCTBEHHOTO ¥ NPHOJHKEHHOTO KOJHYECT-
BEHHOIO OIpeJe/eHHs HalupaiorT B npobupxy 10 ma uccie-
JXyeMmoi Boawl, npubasJasior 0,5 ma peakTuBa ['pueca u Ha-
rpeBaioT B BoAsHo# GaHe npu 70—80°C B Teuenue 5 Mmun.
B nmpucyTCTBHH HMTPHUTOB NOSIBJASETCA PO30Bag okpacka. Ilo
HHTEHCHBHOCTH OKpacku (onmmcaHHO# B Taba. 18) wmoxHo
onpeJeNuTh NPUOJMIKEHHO COLEpPXKaHHE a30Ta HHUTPHTOB
B MUJJUTpPaMMax Ha 1 4 BOAbL

TaG6auna 18

I IpuGAuSATENBROE COAEPIKAHAE

HATPUTOB
Oxpamnpanue IpR
ICEHOTOCHAE 100, | aucorocman onenka | B iamE.
Ha Gesom (QoHe asoTHCTOR Kme- | B MHJIHIDaMMax
n0Te NgOg asora NB1l 2
B1l2a
OtcyTeTByeT OTcyTCTBYeT Menee 0,002 | Memee 0,0007
Cna6o-posoBoe Huurtoxune caexwt |0,002—0,010] 0,0007—0,004
CBeTJ10-po3oBoe CiraGrle ciegw 0,01—-0,05 0,004—0,019
Pososoe Cneppr 0,05—0,1 0,019—0,04
Kpachroe 3HaynTeLHOE KO-
JUYECTBO 0,01-0,5 0,04—-0,2
Slpko-kpacHoe Mszoro 0,5—1,0 0,2—-0,4

Kak u B ciayuae ucciefoBanHs asoTa aMMHaKa, B IIpO-
TOKOJI BHOCATCA TOJBKO KauyeCTBeHHble noxasartead. Koau-
YecTBEHHOE ONpeleJeHHEe a30Ta HHUTPHTOB MPOH3BOXUTCS
caenywomuM cnocoboM. B oany mepuyio koaby wa 100 ma
IpH TOMOIUM HHUTETKH, PYKOBOACTBYSCH HAHHLIMH INPHOJIH-
JKEHHOTO ONpejle/ieHns, BJIUBAIOT TOYHOE HEOGXOANMOe KO-
JM9eCTBO CTaHIapTHOTO PacTBOPa a30THCTOKHCIOro HaTPHS
c conepxanuem 0,01 me/ma ero u JOMOJMHAIOT KOJIOY 10 MET-
KH CBeXXeNeperHaHHOH JUCTUIIAPOBAaHHOK BOAOH. B mpyryio
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KOJIOY BJUBAIOT HCCAERyeMYIO BOXY, OCBOOOKAECHHYIO OT My-
TH W OKpamuBalomux ee Bemjects. OuHOBpeMeHHO B 06e
KOJIOBI MHNETKOH BAMBAIOT N0 b msa peaktusa I'pmcca, nmepe-
MEINMBAIOT HX COAEPKHMOE H OCTaBJAIOT KOJOH B IOKOE Ha
20 mun mpm KoMHaTHOA TeMnepatype uadM Ha 10 mun mpu
HarpeBaHuu B BOASHOM GaHe mpu TeMmneparype 60—70°C.
Ilpy mannyum HUTPUTOB MpPOGH! NPHOGPETAIOT PO30OBYIO OK-
packy. ComepxumMoe K06 TepejuBaOT B KOJOPHMETpHUeEC-
Kye UUJIMHIDH H NPOU3BOJAAT KOJOPHMETPHPOBAHHE.

3.70. Asor HuTpaTOB. A30THasi KHCAOTA SIBASETCH KOHEY-
HBIM IPOJYKTOM OKHCJCHHS a30TOCOAEPXKAMUX BEIIECTB.
{Ipn orTcyTCcTBUHM a30Ta aMMHaKa ¥ HUTPHTOB COIEepXKaHHE B
BOJIE a30Ta HHTPATOB CBW/ETEIbCTBYET O TOJHON MHUHepa-
JIU3alMM OPTAaHHYECKOro BelllecTBa, CIENOBAaTeJbHO, O 3a-
TPA3HEHHH BOXbLI TOJBLKO B TIPOIIJIOM.

As30T HUTPATOB B BOJE MHOCAA MOXET IOSIBJSTBLCSI B Pe-
3yJbTaTe BHILEJaUYUBAHUS A30THOKUCABIX COJieH M3 IOYBH,
rje OHH MOTYT IIOJYJaThCsl TaKXe BCJGLCTBHE DasJoXKeHHS
OPraHUYecKOTO BElleCTBa.

Jaa onpefeneHns a3ora HATPATOB HEOOXORUMBLI CAERY-
IoUe peaKkTHUBHL:

1) cyabdodenonosblii pactBop 3 e GecusetHoro ¢eHosa
B 37 2 wuCTO cepHOi KHCHOTH YymesabHoro Beca 1,84 e co-
Zepxkamiei a30THOH KHCJOTH, IOMELAIOT B KOJOY, 3aKpHI-
BaeMyI0 TMpoOKo#, B KOTOPYIO BCTaBJeHa AJIHHHAS CTEKJSIH-
Has TpyOKa, OTTAHyTas B KOHIe B Kanuaaap. Dty Koaby c
CONEDXHUMEIM HarpeBaloT Ha BOJsHON GaHe B TedeHue 6 4,
MOJIy4eHHHI /I TAKUM TIyTeM PEaxTHB XPaHAT B CKJISHKE OpaH-
KEBOro CTeKJa;

2) cramfapTHHE PacTBOP A30THOKHCJOTO Kajus, COLEep-
xKauui B 1 x4 041 me asora.

HaBecka a30THOKHCIOTO Ka/ius OUDPENEJSeTCs pacueToM
CAEAYIOMWEro COOTHOILESHHUS !

101,11 — 14,01;
X—01;
= QUL _ 67916 28 1 4;
14,01

3) 10%-HBl pacTBOp aMMuaKa.

3.71. HurpaTsl moj BiusiHMeM pacrBopa Qenosa B cep-
HOH KHWCJIOTEe NMepeXOoNsaT B THKPUHOBYIO KHCJIOTY, KOTOpas B
pesyabTaTe npHOaBIeHHT aMMHaKa 0GpasyeT mMHKpAaT aM-
MOHHS — COGJMHESHHE XEeJITOTO I(BEeTa:
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CgHsOH + 3HN03 = Cst (NOz)a OH + 3 Hgo;
¢reHON NYKPYHOBAA KHCJIOTA
CGHZ (NOg)a()n —l" NHa == CeHz (NOg)a ONH4.

NBKPAT aMMOHMS

3.72. las onpeneneHusi HMTpaToB Oepyr JBe apdopo-
Bhle yamku. B oguy 3 uux naausaior 10—100 xs mccaeny-
eMoii BOgH, a B Apyryio 0,1—I1 ms crangapTHOro pacTBopa
a30THOKHCAOTO Kaqusi. Jlo3uposka B TOM H JpyroM cJayuae
3aBHCHT OT JAHHEIX NPUOJMMKEHHOTO KOJHYECTBEHHOIO OIl-
peleseHus. 3aTeM YamIKH CTABAT HA ‘BOAAHHIE GaHU U CO-
JlepIXMMOe HX BLUIaPUBAIOT HOCyXa.

K ocramky mccaenyemoil BOIH H CTaHAapTa NpHGaBJAIOT
no 1 ms cyabdodenosoBoro pacTsopa M TIIATeAbHO pac-
TUPAIOT CTEKASHHON MaJOoUKON TaK, 4ToObl PeakTHB cMemiaJ-
csl co BceM ocraTkoM. IIpoGy ocTaBJIAIOT B IOKOE Ha 5 wuH.
ITo ucTeueHHH 3TOrO0 CpoKa B KaXAYIO HAlIKY HAaJHBAIOT IPH
NOMOLIY MepHOro UMIHHApa 1o 10 M4 IMUCTHAJIHDPOBAHHUH
BOZH ¥ NEePEMENIHMBAIOT CTEKJSHHON NaNOYyKol, 3atTeM Haau-
BaoT B HuX no 10 x4 10%-Horo pacTBopa aMMHaKa H CHOBa
TepeMeIInBalOT CTeKAAHHON najoukod. Ilpu Hanuumm HuT-
pPAaTOB KUIKOCTh B YallleuKaX OKPACHTCA B JKENTHE IBeT
BCAeACTBHE 00pas3oBaHusi mMukpaTa aMMoHusA. Copepxumoe
Jameyek repeauBalT B OUJMUHIADPLL Feaepa, JOJAHUBAKOT B
KaXABIH LUJIUHAD [IHCTHIIMPOBaHHYlI0 Boxy fio 100 ma m
MPOH3BOAAT KOJIODHMETPHPOBAHHE.

JKeaeso

3.73. B nom3eMHLIX BOAX KeJje30 NPHUCYTCTBYET TOUTH
HCKJIIOUHTeabHO B (opme GukapOoHarta 3axkucu. [lomamas B
OTKpPHITEIE BOAOEMLI, TIOJA BJHSHHEM IMOTEPH MOBEPXHOCTHOM
BOJIOM YIJIeKHC/IOTH, OukapOoHAT pacnmafaercss W THAPOJIH-
SHPYeT C BbieJIeHHEM THIpaTa 3aKUCH 2KeJe3a, KOTOpHi
MOJ, AeHCTBHEM PacTBOPEHHOTO KHCJIOPOJA JIEPEXOIHUT B TUA-
POOKHCB, 3aTeM B BOJAHYIO OKHCb XXeJe3a.

Fe (HCOs)z ind FeCOa + Hgo + COz;
FeCO; + H,0 < Fe (OH), + CO,;
2 Fe(OH); + H,O + O— 2 Fe (OH); - Fe,05- 3H,0.

C mpyrofi cTOpPOHbBI, 0MOXMMHYECKHE IPOLECCH  JOHHBIX
OTJIOXKEHMH, BEIYIIHE 9aCTO K [OJHOMY OTCYTCTBUIO KHCJO-
poza B NIPHAOHHBIX CJIOSX BOAOEMa, ABJASIOTCH HCTOUHHKOM
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pereHepauny 3aKHCHHIX COSJMHEHHH XKeje3a M NMepexofa ux
CHOBa B PaCTBOpHMOeE COCTOSIHME.

3.74. T'yMyHOBLIE BelmecTBa IBETHHX BOJX H JpPYTHe Op-
raHyyecKye COeJMHEHUS OKa3bIBAlOT 3alIUTHOE NefcTBHE Ha
He6OJIbIlIHe KOJMUECTBA KOJIOMAANbHON THADOOKHUCH XKeje-
3a, 00pasys OTYACTH KOMIUVIEKCHble COCNHHEHHS, TaK YTO B
BOJIE OTKPHITHIX BOJIOEMOB XK€J1e30 OObIYHO HAaXOAHUTCA B He-
KOTOpPOM JZHMHAMHYECKOM PaBHOBECHH Da3HOOGDa3HHIX (opM
cBoero (hU3MKO-XMMUUECKOT0 COCTOSTHUA: OT PacTBOPUMOIO
GuxapGoHaTa 3aKHUCH N0 KONJOUAAJBLHON TWAPO3aKHCH H
THERPOOKHCH, OT CIOXHBIX KOMIJIEKCHBIX COeIMHeHRU: ¢ opra-
HHYECKVM BEIeCTBOM 10 TPyOO# B3BecM KoaryJaupoBaBuie
BOJHOHN OKHCH.

3.75. Conepxxanue xeje3a B BOJe [ieNaeT ee HEMPUIOA-
HOH K HCIOJB30BaHUIO, TaK Kax NpuUAaeT BOXe HENMPHUSTHHIA
BKYC M 3aNaX, BH3LIBaeT MOOYPEHHE TIPH CTOSHUH,

Merton ompelleneHusi OCHOBaH Ha TOM, YTO PONAHHUCTHIR
aMMOHW#A B PacTBOpax, COMEPKaLINX HOH OKHCHOTO Xeje3a,
B KHCJIOF Cpelde OKpalIuBaeT XKWIAKOCTb B KpPacHHH IBeT;
HHTEHCHBHOCTh OKPACKH 3aBHCHT OT KOHUEHTDAUWH Kejae3a

FeCly + 3 NH,CNS = 3 NH,CI + Fe (CNS),.

3.76. Tlpu onpeneneHny NPUMEHSIOTCS PeaKTHBHL:

1) cranpapTHBIl pacTBOp Kejesa: pactBopsior 0,8636e
Keneso-amMonuesnx kBacnos FeNHy(SO,)q-12H20 B Mep-
Hoft simTpoBoft KosnGe, moGamasior 10 w4 Kpemkof cepHOH
KHCOTHL H (IOBOAAT W0 1 4 AUCTHIIHEPOBaHHON BONOM; 1 MA
pactBopa comepxurt 0,1 me Fe:

2) ponanucTHE aMMOHME wau Kauaui 50%-HHE pacTBOp;

3) mepcyandar aMMOHMS B KPHCTAJIAX;

4) xpenkas cojsHas xucaora (yn. sec 1,19), cBoGogunas
OT XKeJlesa.

3.77. Onpenenenne ofmero cofepxanus xKeneda, K
100 x2 ucneITYeMOH BOmH MJM MeHbIIEMY KOJWYeCTBY,
npexBapHTENbHO NOBELeHHOM f0 obbema 100 . auCTHAIH-
poBaHHO® BOXOH, JOOABJAIOT 2 M4 KPEOKOH COJIAHON KHCIO0-
TH H HECKOJIBKO KPHCTAJJIOB NepcyibdaTta aMMOHHS.

ConepxumMoe KOIGOUKH XOPOIIO MepeMemInBaOT U 3aTeM
K OKHMCJIeHHOH TakuM o6pa3oM npobe 00aBasgOT 2 MA PO-
IaHHCTOTO aMMOHHUSA.

ITosryyenHy10 OKpacKy CpaBHHBAIOT B uuamuapax I'eHepa
¢ 06pa3noBLIME PacTBOPAMH COOTBETCTBEHHOA KOHIEHTPa-
Iémn, 06paGoTaHHEIMY OJIHOBPEMEHHO C UCTIHTYEMEIMH IpO-

aMmy.
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3,78. OmnpenesieHue OKUCHOrO M 3aKucHoro xejesa. Co-
JepXaHue B BOJE OKMCH JXese3a ONPeNeNdloT TaK Xe, Kak
M colepxaHHe OOILETO XeJe3a, TONbKO B 3TOM ClIyuae He
JobaBisieTcsi nmepcyabthaT B HCHHITYEMYIO IPoGy M B CTaH-
napTHbie pacrBopel. CpaBHEHHe IIOJYy4aeMHIX OKPacOK B
5TOM CJyYae CAeyeT NPOW3BOIWThL HeMeIJIeHHO, TaK Kak
HHTEHCHBHOCTb OKPACKH HENOCTOSTHHA 'H3-32 BOCCTAHOBA-
TEJIBHHIX MPONECcCOoB.

3.79. 3akucHoe Xeje30 BHIUMCASIOT 0O PasHOCTH H3
OBYX BHINICONHCAHHBIX oOnpeneleHuii o6mero XoJHYECTBa
J)Kejle3a M OKHCH KeJjesa. MeTox sisjsieTcsi BeCbMa YyBCTBU-
TeJILHEIM H TIO3BOJISIET onpenensaTs a0 0,05 uz xenesa B 1 4.
B MyTHHIX BOXAaX CYIIECTBEHHHM HEJOCTATKOM METOXA fiB-
JIIETCSl TIepeXO0J B PACTBOP ’KeJle3a U3 'MeJKOH MUHepaJbHO-
HJIUCTON B3BECH BCJEACTBHe BLICOKOR KOHIeHTpanuu H-wo-
HOB, TpebyeMoi i peaknud. Oxucienue nepcyindarom
aMMOHHS MOXKeT OHTb 3aMeHeHO okMcaeHueM 10 xammsaMu
3% -HOA mMepeKucu BOAOPOMd MM GEPTONETOBOA COJBIO; B
nocaenuem caydae K 100 ma uceaexyemoit BoME X06AaBJISIOT
2 ma wouuentpuposannoir HCl, 2 x4 Hacwimennoro pacr-
Bopa GepToJIeToBOf COMM M HATPEBAIOT B TeueHHe 15 mun Ha
kunamel sopsHol Gape. ITo oxsnaxnennu onpenensiior Fe.
B nBeTHHIX BOAAX IS KOMINEHCAIMH OKPACKH CJAEGLYET MOJb-
30BaTHCA NBETHHIMH KOMIEHCAUUOHHEIMY IIKAJAMH.

3.80. B Tex crydaax, KOria B NPHUCYTCTBUH B3BEIIEHHHIX
BellecTB TpebyeTcst OmpeneleHHE PpAaCTBOPEHHOrC IKeJjesa,
TIOMHMO 00IIEro, peKOMeHAYeTCs CIeXYIOmA cnocod Monro-
TOBKY BOJHI K aHAJU3Y.

Jlns onpeyeneHyuss pacTBOPEHHOro Xejeda mnpoba Ha
MecTe JOKHA OBITh MOMeENIeHa B OTHEABHYIO CKISHKY. Jlas
OTHEJEHHS OT MYTH ¥ OCajKa mpo6y BOAW B JaGopaToOpHM
¢buapTpyIoT yepes 6e330MbHBI  GUALTP, NPEIBaPHUTENBHO
nomkucaus ee 0o pH=4,0 = 4,5. Jln1s 5TOro, OTKPHB CKJIIH-
Ky, TMHIIETKON Ha XHO BBOASAT HOPMAJBHYIO COJISIHYIO KHCJIO-
Ty (8,4 ma consnoft kucnoTH ya. B. 1,19 no 100 m2 BonH) B
KOJUYECTBE MHJJTUJIUTPOB, PABHOM IUEJIOUHOCTH BOXH B
M2-3K8, YMHOXKEHHON Ha 00BEM CKJSHKH, BHIDAXEHHHIX B
noasix surpa (Hampumep, n-0,15 npm o6beMe CKISHKU
150 ma, rie n— mMeNoYHOCTh BOAL TIO METHJIOBOMY OpaH-
KEBOMY).

CKJISTHKY 3aKpBIBAIOT NPOGKON M B36a/THBAIOT.

3.81. ®unnTpnr (cunss JeHTa), yHOTpeOAfEMEIE NS
(uabTPOBAHUSA KeJle3a, MONKHH ObITh TNPEaBapPUTENBHO
TILATEJBbHO NPOMHTH NHCTHIIYPOBAHHOH BOJOA € CONSAHOR
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KHCIOTOM (2 M4 KOHLEHTPHUPOBAHHOR COJSTHOA KHCJOTH Ha
100 x2 Bopmwl) ¥ 3aTeM UHCTOR BOJOM MO OTCYTCTBUS KHCJOR
peakuuy. [IpousBonar mpoGy Ha YUCTOTY NPOMBIBAHMS OT
x)eqesa: 50 ma duabTpaTa NOAKUCAAIOT 1 MA KOHIEHTPUPO-
Baunoft HCI, npw6aBasiior wmepcyabdar aMMoHuS B | ma
ponanucroro ammonus. Ilosyuennas okpacka duabTpara He
DOJKHA OTJIAYATBCA OT OKPacky 50 M4 WHCTON MUCTHIIMPO-
BaHHO# BoAbl, 00paGOTaHHOK TEMH Ke peaKTUBaMHU.

Xnop-non

3.82. Onpexnenenne XJ0p-HOHA TMPOU3BOXHTCA THTPOBAHU-
€M PacTBOpPOM a30THOKHCJOrO cepeGpa INIPH CONEPIKaHWH
xyopa or 25 m2 1o 1 2/2. Jas Box ¢ comepXKaHUeM XJOp-
HOHa OT 1 M2/a W BHUIE XOpOINHE PE3YJbTATH JAET MEDKY-
pomerpuueckuit Mmeron. Ilpu conepxanun Cl— meHee 1 m2/a
NOJB3YIOTCA KOJOPHMETPHUECKUM METOROM C AupeHMmIKap-
6a3umoM.

3.83. O6beMHbIA MeTOM ¢ a30THOKHCIHIM cepeGpoM. Me-
TOJ{ OCHOBAaH Ha OCaXKIEHHH X/J0Pa a30THOKUCIBIM CepeGpoM
B TIPHCYTCTBMH XDOMOBOKHCJOTO Kajus. Iloka B pacrBope
HMeIoTC XJAOPUAL, mpomcxonut Beimapienue AgCl; mpu or-
CYTCTBUM XJIOD-HOHA 00pa3dyerca xpoMmar cepefpa, 4To BHI3bI-
BaeT MOSBJIeHHe KPACHOBATON OKPACKH.

Peaxmms npoXoIuT 0 ypaBHEHHUAM:

NaCl 4 AgNO; = NaNO, + AgCl;
K.CrO, +- 2 AgNO; = Ag, CrO, - 2KNO;.

3.84. Jlns BLIMOJIHEHHS ONpeneJIEHHS] TOTOBST PEaKTHUBHI:

1) TaTpoBaHHMIE pacTBOpP XJOpHCTOro Harpus. 1,649 e
XMMHYECKH YHCTOTO XJODHCTOTO HATPHUS PacTBODPSIOT B JN-
CTH/IIMPOBAHHOMA BOAE M HOBOAAT 10 1 4; comepxut 1 me
xsi0pa. JlJIst IPUTOTOBIEHHS] XUMHUYECKH YMCTOTO XJOPHUCTOTO
HATPHs TPUNOTOBJIAIOT HachileHHH pactBop NaCl, npuau-
BAIOT K HEMY KPENKYIO COJNSHYI0 KHUCJAOTY MM IIPOMYCKaloT
JIo HacelmeHHus razoo6pasunit HCl. Bremasmuii ocazok oOT-
CacLIBAIOT Ha BOPOHKE, NPOMBIBAIOT JHCTHJ/TUPOBAHHON BO-
Jo#, cymar nog TAroft B ¢apdopoBoit yamrke, pacTUPAIOT B
TOPOLIOK ¥ BHOBL CyliaT B 3jektponeun mpu 500—600°C
JIO NOCTOSTHHOR MacChl:

2) THTPOBaHHBIH paCTBOP Aa30THOKUCJIOIO cepefpa.
4,80 2 xpucraijgoB HuTpaTa cepe6pa pactBopsilOT B 1 4
AUCTHINPOBAHHOA BOZI; NPH YCTAHOBKE TUTPA A3QTHOKHC-
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Joro cepeGpa nocjenHee xKeaaTeJbHO TOYHO MOAOTHATHL TaK,
uno6nl 1 M4 oTBeuan 1 me xaopa;

3) pacTBop XpoMoBOKMCJIOro Kaaus. PactBopsior 50 e
HeHTPaNbHOTO XPOMaTa KaJlisi B HeGOJbLIOM KOJHYeCTBe
BoJ(Hl, MPpHOABJASAIOT HUTPAT cepeGpa X0 0Opas3oBaHUA Jer-
KOT'0O KPacHOI'o ocadxa; yepe3 JeHb MM IBa GHUIBTPYIOT U
pa3baBasaioT ¢uabtpar K0 | 4 XHCTHANHPOBaHHOK BOXOM.

Jnst ycTaHOBKM THTpa a30THOKHCIOrO cepe6pa GepyT
10 ms pacTBOpa XJOPHCTOrO HATPHWS, BJMBAIOT B KOHHYe-
cKyio xos0y, pasGasngior qo0 100 M4 [pECTHAIMDOBAHHOR
BOJOM, puOaBASIOT 1 M4 pacTBOpa XPOMOBOKHCJIOTO KaJust
H THTDPYIOT PacTBOPOM a30THOKHMcJoOro cepebpa. Ilocne toro
KaK JHMOHHO-XKeJTasg OKpacka MYTHOTO OT XJIOPHCTOTO ce-
peGpa pacTBOpa MepellIa B OPaHKEBATO-KEJITYIO, He HCUe-
saplyio B TeweHne 156—20 cex, THUTpPOBaHWE OKOHYEHO.
Jasi yTouHeHWs TOJYYEHHOTO OPHEHTHPOBOYHOTO DPe3yJbTa-
Ta MpuOaBASIOT K OTTUTPOBaHAOMY pacrBopy 1—2 kammu
THTPOBAHHOTO PacTBOPA XJOPHUCTONO HATPHS A0 HCUYESHOEe-
HHSl KPacHOBATOTO OTTEHKa M THUTPYIOT HOBYIO TIOPLHIO XJO-
PUCTOr0 HATpPHU#, MOJB3YSICh NEpPBHM OTTHTPOBAHHBIM pacT-
BOPOM XaK LIBETOBHIM CTaHfapToM. TUTpOBaHHE CYHTAIOT
OKOHUYEHHBLIM, KaK TOJILKO OyfleT 3aMedeHa cJaaasi He HC-
ye3aionlas NPH BCTPSAXMBAHMH pacTBOpPa pAasHUIA OTTeH-
KOB: ODAaHMXEBAaTOTO B TUTPYEMOM pacTBOPE W UHCTO Kel-
TOTO B CTaHAapTe.

TutpoBanue MOBTOPSIIOT TPH pasa. [TompaBounbiii ko3¢-
¢unuenT K K TUTPY a30THOKHUCJIOTO cepebpa paBeH:

30
ntm—ny
nIe n, 1y U Ng — KOJHYECTBO a30THOKHUCJIOro cepebpa, Io-
mejlee Ha XKaxJoe H3 TpeXx THTPOBa-
HHHA, M4

3.85. Ilepen ompenesieHneM BOAY K aHAJH3y HeoOXOMHMO
mogrotoButhb. [Ipn nBetHocTs Bhme 30 2pad mno mMIATHHO-
K0GanbTOBOR IIKajle ee CJIENYeT KOaryJdHpPOBaThb CEPHOKHC-
JILIM aJIOMHUHHEM.

Peakuus BOABI, HenocpeNCTBeHHO THTpyeMmoll mo Mopy,
He JOJI2KHa BLIXOJUTH 32 npemenan pH, paBroro or 6 a0 10.
B mpuCyTCTBHHY 3HAYMTEJbHBIX KOJHYECTB aMMOHHIHBIX CO-
nei (cBele 50 xe Ha | 4) 3TOT npefies MOJMKeH OBITH CY-
*ex po pH, pasuoro 6,5—7,2. Ilpu cAMIIKOM KHCJAOH HJIH
CJMLIKOM IEJOUHON BOAE MOC/SNHAN MOVIKHA ObTb HefiTpa-
nusoBaHa (ymo6Ho mo ¢eHoadrasenny). Kucasie BOAH
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IpH 3TOM HEUTPANM3yIOT A0 DO30BOM OKPAaCKH, KOTOPYIO
yOHpaloT JIerkofi MpPOAYBKOH HJIH BCTPAXMBAHHEM C BO3ILY-
XoM. B cilyyae HaJMuus CePOBOAOPOAA MOCJASIHHE JOJKeH
GHITh YaJIeH 0CaXJAEHHEM YKCYCHOKHCJIBIM IMHKOM. CHIBHO
MeIIalT TUTPOBaHMIO Qocdars, apceHarhl, CyJb(UTHL.
Cynap{uTH MOTYT GHITb JIETKO YWIMAJeHBl OKHCJIeHWeM JIO
cyapthaToB.

Ilpn GogpmoM coaepxKaHUH OPraHMYeCKHX BellecTB
(okucafeMocTb BHIle 15 me xkuciopoma B 1 4) mocienHue
JOJIKHE GHITh HpEIBapHTEJbHO paspylleHbl KHISUEHUCM
100 #2 ¢ xpucrajnukoM NepMaHraHata. Eciu nepmanraHa-
Ta OBIJIC MPHGABIEHO TaK MHOrO, YTO PacTBOP NpPH KUMsde-
HUM He obeclBeuHBaeTcs, TO H3OBITOK NOCJAEAHEro paspyma-
eTcs npuOaBKO# HeCKOJbKHX KamneJab cndpra. Boay or-
(HABTPOBHIBAIOT OT XJIOMBEB NEPEKUCH MapraHua # JOBOLST
zo o6bema 100 #4 TUCTHANMPOBAHHOH BOLOM.

3.86. Huas onpenenenuss Cl- GepyT o6peM BOXLI, COMEp-
xamui He Gostee 25 we xaopa. Ilpu Gosee BHICOKOM COXEp-
xKaHuu xaopa Gepyr 10—15 x4 memeimyeMolt BOmbl M MOBO-
maT xo 100 ma auctunaupoBanHoil Bonoi. [Ipu comepxanun
xJaopunoB MeHee 25 m2 B 100 ma Gepyr mo 100 x4 ucmeiTy-
eMO}l BOAH B |XBe KOHHUECKHE KOJOB, npubaBisioT no 1 ma
pacTBopa XpoMOBOKHCJIONO KaJjus M OXHY M3 NMOPUUA THTPY-
IOT PacTBOPOM a30THOKHCJOTO cepefpa, NoAb3ysicb BTOPO#
nopnuelt Kak UBETOBHIM CTaHZapTOM. TUTPOBaHHME CUHMTAIOT
OKOHYEHHBIM, KaK TOJBKO OyldeT 3aMeueHa ciabasi He ucue-
3aiomas NpH BCTPSIXMBAaHMM pacTBOpa pasHHIa OTTEHKOB:
OPaHKeBONO B THTPyeMOH InpoOe M JIMMOHHO-XEJATOrO B
cranpapte. [lpu 3HaumTeJbHOM CONepXKAHHM XJOPHAOB,
KOIya B pesyJ/bTaTe TUTPoBaHus oGpasyerca ocamox AgCl,
CTaHAapT TOTOBAT TaK, KaK ONKCAHO NPH YCTaHOBKE THUTpPa
a30THOKMCIOTO cepefpa. K oTTHTpoBaHHOR OpHEHTHPOBOY-
1O nepBoil npobe q00aBAsIOT 2—3 KamiIH THTPOBAHHOIO
pacrBopa NaCl mo HcuesHOBeHuss KpacHOBATOro OTTEHKA
H TATPYIOT BTOPYIO TOPLHIO BOALI JO INOSBJEHYs HeHcyesa-
Iollell pasHHUB B OTTEHKAX C NPHUNOTOBJEHHBLIM Takum 06-
pasoM CTaHZAPTOM.

Conep:xanue xnopuloB X B m2/4 BHUMCAAOT WO Qop-
MmyJe

nK-1.1000
X= LV__ ’
TAe n— KOJAMYECTBO pacTBOpa a3OTHOKHCIOrO cepebpa,
nomenmero Ha TATPOBaHue, MA,
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K — nonpaBouHbli KO3pQHIMEHT K THTPY a30THOKHC:
Joro cepebpa;

1 — KonudecTBO XJ0pa, OTBedalomlee | M4 THTPOBAH-
HOTO PacTBOPA a30THOKMCJAOro cepedpa, Me;

V — o6bem B3ATOH AJ TATPOBAHHA HCHEITYEMOH BO-
Hbl, MA.

3.87. Meprypomerpuueckuii o6bemum#i Merox, Ilpm
npubaBlieHHH K BOJle, COJepXKalueHd XJOopP-HOH, a30THOKHC-
JIOfl OKUCH PTYTH ofpasyercst paCTBOpHMAasi, HO IIOYTH He-
JHCCOIMHPOBaHHAs XJOpHaa pTyThb. Ilocie cBA3BBaHHA Bee-
TO XJIopa H3GHTOK A30THOKHCJOH PTYTH MOXKeT OHTb OGHa-
PYXeH 10 pPeaklUuH C HUTPONPYOCHAOM HaTpus, B pesy/bra-
Te KOTOpOM oOpasyeTcs HepacTBOPHMOe COEAHHEHHWe PTYTH,
BBI3bIBalOLILEe NOSIBJEHHE MYTH.

Peaxuuyu uayT 0o ypaBHeHHIM:

Hg (NOy), + 2 NaCl = HgCl, + 2 NaNOy;
Hg (NOy); - [Fe (CN); NO] Na = [Fe (CN);NO] Hg+2NaNO;.

H36biTOK PTYyTH MOXeT OBITh Takxe OGHapyXeH ILBET-
HOI peaknues ¢ AupeHuaKap6asuioM.

3.88. Ins1 ompexmeseHHst TOTOBATCS CJAGLYIOLIHE DPeaKTH-
BHI:

1) BssewnBaior 1,5273 & okucu pryru HgO, mpu6as-
JFI0T HeGOJbIIOE KOJHYECTBO KOHIEHTPHDPOBAHHONH as3oT-
HOM KHCJOTH IO IOJHOIO pPacTBOPEHHA ¢ 0GpPa3soBaHHEM
230THOKMCJON OKHCH PTYTH, CMHIBAIOT B JIHTPOBYIO KOJOY
H JOUBAIOT IO WETKH |IUCTW/JIMPOBaHHOR ®moxod; 1 ma
pactBopa cooTsetcTByeT 0,5 M2 xa0pa;

2) THTPOBaHHHIH PacTBOP XJOPHCTOTO HaTpPHA HJIM Ka-
JUS JJIS1 TOYHOM YCTAaHOBKHM THTPa PacTBOPa a30THOKMCION
OKMCH PTYTH TOT XK€, YTO H JJS TPOBEPKM HOPMAaJbHOCIH
pacTBopa a30THOKHCJIOrO cepebpa,

3) 10 e muTpoupyccuna HaTpus PacTBOPSIOT B JHCTHJ-
JIMPOBaHHOH BOJe ¥ JOBOAAT K0 100 ma;

4) KOHLEHTPHDOBAaHHASl XHMHWYECKM 4UHCTasd a30THas
wucjaora (yx.s.1,4).

YcTaHOBKa THTPa a30THOKUCJIOA OKHCH PTYTH. B KOHH-
4ecKylo Konby Gepyr numetko#r 10 #4 pacTBopa XJOPHCTO-
ro matpusi (1 sz koroporo comepxut 0,5 Mz xn0pa), 10Gas-
asoT 80 44 AUCTHANMPOBAHHON BOABL, BHOCAT 0,2 M4 KOH-
IeHTPUPOBAHHOM a30THOK KUCIOTH, 1 M4 pacTBOpa HHUTpPO-
TpyccuAa HATPUS W TUTPYIOT pacTBOPOM a30THOKMC/IOH
PTYTH IO NOsiBAeHUs MyTH. THTpoBaHHe INOBTOPAIOT M Ge-
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PYT CpeXRHee.

K=

10

14

a—n

ITonpaBounnit kosddunuent K K THTPY
A30THOKHUCJIOA PTYTH BEIYHCIAIOT 110 hopmyne

rae a— KOJHYECTBO pacCTBopa a30THOKHCJAO0H OKUCH PTYTH,
nomealnee Ha THTpoOBanue, Ma;

n — TNONpaBKa Ha BHI3OB MYTH (Tab.. 19).

Tabaunma 19

KonngecTBO
a30THOKHUCJOR
PTYTH, TIOIICAUIee
Ha 100 sz Turpye-
MO XRAKOCTH, MA

Tlonpaska (n),
BHUUTaEMast ¥3 KO-
JIMIECTBE MHJIJIH-
JIATPOB PacTBODA,

nomieAUero Ba

THTPOBaHWe, M

KoaungecTno asor-
HOKHCIOH PTYTH,
nomenniee wa
100 m2 THTPYEMOkX
HKUAKOCTH, MA

Tlonpaeka (n), BH-
TRTacMan H3 KO-
JIAYeCTBA MAJIH-

JIUTPOB PACTBODA,
nomenmero 5a
TRTPOBaRUE, MA

9520 0,28 5—3 0,22

20—15 0,27 3—-2 0,21

1510 0,26 2—1 0,19

10—7 0,25 1-0,5 0,17

7—5 0,23 | Ilnc Tri1mpoBan- 0,15
Hast BONA

3.89. as onpemenenust Cl— B KOHHYECKyIO KoJOy OTMe-
puBaior nunerko#t 100 x4 wcneiTyeMofi Bonsl, NpHOABASIOT
0,2 M. XKORLEHTPUPOBAHHOH a30THOM KHUCJOTH, | M4 pacT-
BOpPa HUTPONpYCCHAA HATPUA M THTPYIOT Aa30THOKHCIOH
PTYTbIO M3 GIOPETKH N0 NOSBJEHHS NMOMYTHEHMS, He HcYe-
3alomero Npu B36aATHIBaHMM (CpaBHMBAaThb CO <«CBHJETe-
JaeM»).

Eciu B uccienyeMoffi BOAE MHOTO XJAOPHUAOB, HYMKHO
6paTh COOTBETCTBEHHO MeHbIIee KOJHuecTBO Boab (50, 25,
10 x4), HO 06s13aTeBHO JOBOIUTb AMCTHJJNPOBAHHON BO-
noi o 100 muz u 10T 0GBEM THTpOBaTh. CofepKanue XJ0p-
HoHa X B me/4 BHIUHCAAIOT MO opmyne

X — (@K —n)0,5-1000
V ?
Tle a — KOJWYEeCTBO PAacTBOPA a30THOKUCHOA OKHUCH PTYTH,
TOLeIee Ha THTPOBAHHUE, MA;
K — nonpasounblfi K03 dHUHEHT 3TOTO PAcTBOPA;
n — IoNpaBKa Ha BH30B MyTH (Taba. 19);
V — of6pem ucneiTyeMOll BOIEI, B3ATOH MXJad OHpefene-
HHA, HA.

Has nmosyueynss GoJiee TOUHRIX Pe3yJJbTaToB, OCOGEHHO

NpH 3HAYHTEABHOM OTKJIOHEHHH TeMIIepaTypH OT OOLIYHOH
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KOMHATHOMN, aHAJUTUK JOJKEH YCTaHOBUTb CBOIO IUKAJy IO-
NpaBOK IO TUTPOBAHHOMY PACTBODY XJIOPUCTOTO HATPHS.

ITpo6rl Boxsl TIoc/He NMPHGABIEHUS HAUTPONPYCCHAA Har-
pUsl He CJelyeT MOABEPraTh AEHCTBUIO NPAMBIX COJHEYHHIX
Jydei.

Omubra MeTona NP COAEPXKaHUYU XJOPHIOB Ko 0,5 m2/a
He mpesuimaer 5%. Lpernocts a0 250 2pad IIaTHHO-KO-
6anbTOBOM IMKAaJE He BJMSET Ha Pe3YJbTaTH ONpefeacHui.
MyTHBle BOAB CJaeRyeT OTGUILTPOBHIBATh. [lpM HadHIAH
«CBHIETeNs» BO3MOMXKHO THTDORAaHHE BOJH, cojepiKariei
3—4 me B3BeIIEHHBIX BellecTs.

3.90. Onpenenenne ¢ audennakapbasonoM. Pa3paboran
crnoco6 onpejienenya KOHNA TUTPOBAHUS ¢ AudeHnaIKap6aso-
HOM, YTO JeJlaeT peakuuio 6ojee UYyBCTBUTEIbLHOH, JOIYyC-
Katomed tuTpoBanue ¢ 0,0005 H. pacTBOPOM a30THOKHUCHOR
PTYTH.

Tlpy ananmse HCHOJB3YIOTCA CJEAYIOUIUE DEaKTHBHI:

1) 0,01 H. pacTBOp a30THOKHCJION PTYTH;

2) 1%-umi coupToBOE pactBop AueHnnkapbasoiua;

3) CIOUpT STUJIOBHIA HeperHaHHbIf,

3.91. Ina onpemenenust 25 M4 HCULITYEMOA BOALI BHO-
car B ¢dapdopoBylo yamwKy ¥ BHIAapWBAlOT Jocyxa. Ilpu
OXJaxIeHuy Jawku pgobGasjsior 1 ma 0,5 H. pactBopa
HNO; v, nomemuBas najaoukoll, pacTBOPSIOT OCANOK HA IHE
¥ creHxkax yamky. Ilpu6asasior 20 ma choupra H ORHY
Kanmo mudeHunKap6a3oHa, OCTOPOXKHO THTPYIOT B3 MHK-
po6Gioperkn 0,01 H. pacnsopom Hgl(NOs), mo sicHo 3ameTHoO-
ro (GHoJeTOBOTO OKpalIuBaHUS.

Cyabdat-uon (cyinthartor)

3.92. Cyabdar-uon ocaxpaercs B KUCJIOH Cpele XJODH-
JgoM 6apus B BWIe MaJopacTBOPHMOTO CEpHOKHCAOro Ga-
pusi. Ocafiok OTMBIBAETCA U B3BEIIUBAETCSH.

Ilpn ompemeneHWH HCHIOJB3YIOTCS NOCYAa H  PEAKTHUBHL:

1) mocynma MepHas CTekJasHHa® JgabopaTopHas To
I'OCT 1770—64 caenyiomeil HOMHHAJAbHOH BMECTHMOCTH:
nunetky 50 u 100 ma;

2) ®0JGH KOHHUECKHe BMECTHMOCThbI0 500 m4;

3) cTakaHB XWMHYECKHe BMeCTHMOCTbIO 500 m;

4) KaneJabHUALA;

5) kucimota coasiHas KoHueHTpuposannasg mo I'OCT
3118—67,;
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6) Gapmit xnmopucteiit no I'OCT 4108—65, 5%-Huid
pacrsop;

7) mertujoBbi opanxesniit 0,05%-HblI pacTBop B BoOIe.

3.93. Ina onpenenenns 100—150 ma (B 3aBHCHMOCTH
OT KOJIMYecTBa cyab(haToB) HCCJASAYEMOH BOAR TMOAKHC/A-
10T COJISIHOH KucaoTo# (3 M4 coasiHoii kueaoThl 1:1 Ha
100 ms ucciiemyeMoli BOAL) M yNapuBAOT B CTakaHe 10
50 ma. JaioT OTCTOATbCA B TeueHHe 3 4 H OTQHJILTPOBHIBA-
IOT BhINABIUYE XJIOMbSl KPEMHEKHCJIOTH Ha IUIOTHOM GyMmaXxK-
HoM ¢uabTpe. Ocafiok Ha (pUIABTPe NPOMBIBAIOT COJAHOH
KHCJOTOR M JAUCTUIJIMPOBAHHOH BOJAOH, TPHCOGJHHSSA TPO-
MHBHHE BOJH K GuabTpaty. CMech ¢uabTpara H TPOMBIB-
HHIX BOJ 'yIiapuBaioT o 50 4 M B KMNAMME pacTBOp NpH-
JUBAIOT 10 KamwiAM 59%-HHii pacrBOp XJOPHCTOro Oapus
(npenBaputensno Harpernit go 70—80° C). Ilpuaupauue
XJIOpUCTOTO Oapusi 3aKaHYMBAIOT NoC/]e TOTO, KaK yOemar-
csl B NOJIHOTE OCaXJeHHus CyJabdaToB (B OTCTOGHHOM PacTBO-
pe He JOoVXHA 06pa3oBLIBATLCA MYTh IPH IpUGABJIEHHH
1—2 kaneab 5%-Horo pacmsopa xJopucroro 6apus). Ilpu
3TOM B PacTBOpPE NOJKEeH GbiTh HEKOTOPHH H3OLITOK XJ0-
puctoro Gapus (npH HOGaBJeHHH K Kalvsie OTCTOEHHOrO
pacrsopa kamau 0,1 H. pacTBOpa CepHOH KHCJOTH MOJKHa
NOSIBJAATBCA MYTh).

Pacrsop ocrapisior Ha 3 4 Ha xunsel BoadgHoi GaHe
M OTCTauBaIOT B TeueHue 8—12 v mpu KOMHATHOM TeMmepa-
Type. 3aTeM 0CaJOK OTOHILTPOBLIBAIOT, NPOMBIBAIOT rops-
4gell AMCTHIJIMPOBAHHOH BOJOM, cCymar, INpPOKaJHBalOT JO
[IOCTOSIHHO! MacChHl H B3BEIUHBAIOT.

Konnenrpanuio cyabdart-uosa X B me/4 B uccaeryeMo
BOJIe BEIUMCJSIOT N0 dopmysie

X = 0,4114 G-1000 ,
Vs
e 04114 — koot punuenT A TepecyeTa NOJYYEHHHH
Macchl CepHOKHcJaoro 6apua B CyJdb(ar-HOH;
G — HaiileHHas Macca ocajfika CepHOKHcJIOro 6a-
pus, me;
V3 — 00beM HUCHBITYeMOR BOALL, MA.

3.94. Onpenenenne cyabdaroB KOMIJIEKCOMETPHYECKHM
MeToJoM C TPHIOHOM b OcHOBaHO Ha oOcaMyleHUH HOHOB
SO,; xaopuctaM OapueM. Ocamox cepHOKHCIOro O6apus
pacTBopsieTcsl B TUTPOBAHHOM pacTBOpe TpuJoHA B, u36H-
TOK KOTOPOTO ONpeNeNseTcs NyTeM THTPOBaHMS XJOPHCTHIM
mariuem. KosnugectBo TpmioHa B, wuspacxopoBaHHOe Ha
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pacTBOpeHHe CePHOKHCJOro Gapusi, SKBHBAJEHTHO KOJHYe-
CTBY Cy/1b(aT-uOHOB BO B35iTOM 00beMe BOALI.

Ilpn aHaju3e HCIOJABSYIOTCHA CJEAYIOUIME PeakTHBH:

1) Tpumaon B, 0,05 u. pactsop;

2) cepHokucAni Maraui, 0,1 H. pacTBOp;

3) xuopucthii Maruud, 0,05 H. pactsop;

4) amMmuauHui 6yQepHHIA pacTBOp.

Ero rorosst, cMemuBas 100 mz2 20%-Horo pacrBopa XHMH-
YeCKH YHCTOro XJopuctoro aMmoHust co 100 mz 20%-Horo
XMMHYeCKH YHCTOr0 aMMMaKa, NIOCJe Yero oMech MOBOAAT
10 1 2 gBaxan nmeperHaHHON BOJOM;

5) cousiHas KHCHOTA, KOHHEHTPUPOBAHHAM X. U.;

6) ammuax X.4.—9 H. pacTBop;

7) BacCl,, 0,05 1. pacrBop;

8) xpomorenuepunii ET-00. 0,5 2 ungunxatopa pacrso-
psaioT B 10 ms ammuaunoro OydepHOro pacmBopa H JOBO-
Jar 10 100 m4 3TUIOBBIM COHPTOM. MOXKHO II0JIb30BAaThCS
cyxuM uHAaukaropoM. Has storo 0,2 ¢ mHankaropa CMellH-
BaloT ¢ 50 2 XUMHYECKH YUCTOTO PAacTepTOro B CTyNKe XJO-
puctoro Harpusi. [IpuMeHsilOT NpH THTPOBaHHH Ha KOHYMKE
HOXa.

3.95. Ilpu onpepesieHUH HCILITYeMyI0 BOALY B KOJIHUECT-
Be 100 Mz (mpu HeOOXOXMMOCTH KOHUECHTPHPYIOT MAM pas-
0aBJSIOT) [IOMEUlaloT B KOHHYECKYI0 KOJ0y eMKOCTbIO
250 ma. B aTOH Xe KoJbe, ecaM Hao, ITyTeM KHISUEHHS
TIOJKUCJEHHOTO pacTBOpa MNpPOHA3BOAAT KOHIEHTPHPOBaHHe,
HOAJUBAas IO MePe BHIIADHBAHHUS HOBYIO NMOPLHUIO KHAKOCTH.
PacTBOp HOAXUCIAIOT TPeMs KaIVIAIMM KOHUGHTPHPOBAHHOH
COJITHOM KHCJIOTH (X0 KHCJIOA peaklWH), NIPHAUBAIOT
25,0 ma 0,05 H. pacTBOpa xJopucroro 06apus, KWIATAT B
TeyeHue 10 mun OT Havaja KUNEHUS U OCTABJAAIOT CTOSITh
(yulile B TEIUIOM MecTe) OKOJO jaca.

Uepes yac pactBop duAbTPYIOT OGBIUHBIM croco6oM Ue-
pe3 6e330JbHHIA QUILTP C CHHEHA JIEHTOH, NPE&IBaPUTENbHO
NPOMEITOH ropsvyell DUCTWIJIMPOBaHHOH Bomo#l. @mibTpo-
BaHHe NPOH3BOAAT, IO BO3MOXHOCTH, HE NEPeHOCH OCaNOK
BaSO, Ha ¢uabTp. Koaby ¢ ocankoM npoMuiBaloT 5—6
pa3 ymepeHHo ropsauei Bogoit (t=40--50°C), He cummas
IPHCTABIIEr0 K CTEHKaM KoJbOul ocajgka. OuJbTp ¢ YacTbio
NIONIaBINEro Ha Hero ocajgka BaSO, npommBalor 2—3 pasa
BOJOH M, KOTAA BOXA CTEYEeT, MOMEILAIOT B Ty XKe Koaby, B
KOTOPOi NpPOHM3BOAMJIOCH OCa)KAeHHe. 3aTeM IpPUJIUBAIOT
0,05 H. pacrtBop TpHuJoHa B, B 2,5—3-KpaTHOM KOJHYecTBe
II0 OTHOIIEHWIO K COJEPXKAHMIO CyJbdaT-HOHa BO B3ATOM
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o6beme Bogbl (4T0 MOXKeT GhITh NPuGJHKEHHO ONpeieseHo
npefBapUTe/IbHON KaueCTBEHHOH peaKuuei).

Huxe npusoastcs HeoOxoxuMele koamuectBa 0,05 H,
pacrBopa TpuwiOHa B B 3aBHCHMOCTH OT XOHIEHTpaluH
cyabhaT-HoHA B BOJE.

Konnenrpauus SO,— B me/s 0,05 H. pacTBOpa TpHUIO-

Ha B, ma
50 meja 12
100 ne/z 18
200 me/a 24
250 me/2 30

3arem npuGaBasioT b #4 9 H. pacTBOpPa aMMHaKa.

PacrBop xunatar 10 mux (X0 pacTBOpeHHs ocafka),
OxJaXparT, mpuausaot 50 M4 ABaXKAL NePerHaHHOM Bo-
Abl, 5 M4 aMMuagTHOro 6y(EepHOro pacrBopa H AOOABJAAIOT B
CyXOM BHJE Ha KOHYHKe HOXa MHAHKaTop. VI36EITOK TpHJIO-
Ha B THTpYIOT pacTBOpPOM XJOPHCTOrO MarHus A0 nepexopa
cuHell OKpacKu B JuiaoByl. 1 ma 0,05 H. pacTBOpa TpHJIOHA
b coorsercrByer 2,4 me SO,

Tutp tpunoda B ycranasausaior mo TowHomy O,1 =H.
pacTBopy cepHokucjoro marsusa. Jas sroro 10 #z2 0,1 n.
TOYHOI'O pacTBOpa CyibdaTa MarHus NOMEIIAaloT B KOHHYe-
CKyI0 KoJ0y, pa30aBJsiloT ABaXX[Abl NeperHaHHOH BOJOH JO
50 ma, nupubaBiasioT 5 x4 aMMHayHoTO GYy(epHONO pacTBo-
pa, HHAMKATOp W THUTPYIOT TPHJIOHOM B R0 mosBACHHA CH-
HEro OKpallXBaHHs.

Pacuer SO42~ B m2/4 Bemercss no caeayomein ¢opmyae:

SO — (PK—mKy) 2,4-1000
4 = ’
vV
nie 7 — KOJHMYecTBO INpUGaBJeHHOro pacTsopa  TPHJO-

Ha b, ma;

m — KOJIM4eCTBO XJIOPHCTOTO MarHuf, NOLIeAulee Ha
THTPOBAHHE, MA;

K — nonpaBogsbléi K03¢dHUMEHT K THTPY TpujoHa b;

K, — nompaBouHbfi KO3(Q@uIMEeHT K THTPYy pacrsBopa
XJIOPHCTOrO MarHus;

V — o6beM BOAbI, B3STON AJSA ONpeJeNICHHUS, M.

3.96. DxcnpeccHHi METOL onpeseneHus cyabdaron. Cyib-
(haT-MOHBI BOAH THUTPYIOTCSA COJSMM Gapus B NPHCYTCTBHH
HHAMKATOpPa HHUTPOXPOMAasD, KOTOpHE cmocoGeH JaBaThb
TyBCTBHTEbHYIO DPEaKUMIO ¢ HOHAaMH 6apHs B KHCJAOH cpe-
Jie ¢ o6pasoBaHHeM OKpalIEHHOrO KOMILIeKca, MTo obecre-
YHBAeT YETKHH TIepexo OKPackd B SKBHBAJIEHTHOH TOUKeE.

ITo atomy MeTOAy CyJb(aTel MOXHO ONpPEACAATbh B KO-
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auyectse ot 10 no 100 me/s SO, Ilpu GoabiioM comep-
JKaHHH Cyab(aToB HEOOXOJAHMO IpelBapHTe]bHOe pa3bas-
JIEHHE BOJIHL.

OnTuMasibHBIMH YCJIOBUSIMM THTPOBaHHSA CYJab(daToB cO-
Jasmu 6apus saserca pH=1,7 = 2,0. Ilpu sToM XaTHOHHI
B MaJBblX KOHIEHTPAIMAX He MEIIaloT ONmpeleleHHI0, 3a HC-
KaoueHHeM crpoHnus. [locnexHmit, kKak H Gapul, nxaer
9YBCTBUTEJLHYIO IBETHYIO DEeaKLHIO B TOM K€ HHTepBaJe
pH. Onnako comepxxaHue CTPOHIMSA B NPHPORHHIX BOJAX
HHYTOXKHO MaJo. Bricokue KoHuentpaumu (>0,1 Moas)
cosefl HATPHs, KaJusl ¥ KaJbLus YXyMIIaeT Mepexol okpac-
KH B 5KBHBAJEHTHOH TOUKe, TaK KaK caM HHJAWKATOP B Ta-
KHX pacTBopax npuoOpeTaerT CHHIOIO OKpacky. DBiauspue
9THX COJIeH JIETKO yCTpaHsercs TP NPONYCKaHUH BOXHL de-
pe3 Konouky ¢ katuonom KVY-2. Honm HPO4, Cl-, F-
NO;~ He MewawT onpeae/eHHI0 Cyab(aToB.

3.97. Ilpu onpeneseHHH HCHOJB3YIOTCA CJAeAyIOlHE pe-
AKTHBBI:

1) Gapuii asotHokucani, 0,02 H. pacrtBop. 2,6138 e
Ba(NOs)s x. 4. pacTBOpSIOT B 1 4 AUCTHIAIHPOBAHHON BOMHL,

2) uHutpoxpomaso uHAUKATOP CooH401sNeSs. 2%-umii
BOAHEIA pactBop. KasbuueBast CoJib HHIAMKATOpa MeHee pa-
CTBOpPHMa B BOJE, UeM CBOOOJHas KHCJIOTa WM ee HaTpue-
Bas coJb. IIpu THTpOBaHHMHM CcyJab()aTOB B KayecTBe MHIHKa-
TOpPa MOXKeT OhIThb HCIOJB30BaHO HUTPOXPOMa30 Kak B BH-
Je cBOOGOJMHOM KHCJOTHl, TaK ¥ B BHAE Ka/bIlHEeBOH HJIH
HaTPHEBOH COJIH;

3) kucaoTa cepHas X. 4., 0,02 H. pacTBOp;

4) xucaora coassad x.4., 0,1 H. pacTsop;

5) cnupT 3THJIOBHIN;

6) xaruonut KY-2 xanudpukanuu «Us.

Karuonur KY-2 3aauBaioT AHCTHJIMPOBAHHOH BOXOH B
CTaKaHe U OCTaBJSIOT JO CJAEAYIOIero AHS, NOCJAe 4ero MHO-
TOKPAaTHO MPOMBLIBAIOT AMCTHJVIMPOBAHHOM BOAOH AJA YAa-
JIeHHs1 MEJIKOH B3BEeCH.

B 61operky eMKOCTbIO 25 .4 NOMEIAIOT CJIOH CTeKJITH-
Ho¥ BaThl Beicoto#t 1,0—1,5 cm, 3areM mOGaBASIOT KaTHO-
HHT; NpU 3TOM O0BeM KaTHOHHTa B GlOpeTKe JOJKEH OHThb
oxoJsio 10 cm. 3atem mpomyckaioT yepes Katuonur 100 ma
pas6asaenHoft (1:6) coJAHON KHCJOTH], IIOCJE Yero NpOMEI-
BalOT KATHOHHT AUCTWIIMPOBAHHOM BOXOH JO MOJYYEHHS
pH aaroara B npegenax 5—6 u oTpunarenbHOR peaknuu
Ha xese3o (Fe?+ u Fe3t). Katvomut coxpaHsiior B Gloper-
K€ [OJ CJOEM JUCTHJIHPOBAHHON BOMBHL.
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3.98. Nas onpexpenennss 50 M4 MCHBITYyeMO#A npospaunoit
BomH ¢ comepxkannem SO~ or 10—100 m2/2 mnpomyckaior
uepe3 cioft KatuouutoB. [lepsoie 30 Mz smoara oTGpacH-
Bator. W3 nocnenyomeft nopuun amoara or6upawor 10 ma,
npubapasiotr 2 ma 0,1 H. CONSHOA KMUCJIOTH ¥ Pa3baBIsIOT
IACTHIAPOBAHHON Bomo# Ko 20 #4. 3aTeM K pacTBopy Koba-
Basior 1—2 Kanmiu pacTBopa WHAHKaTOpa HHUTPOXPOMaso,
20 ms cnupTa wiau auerona u turpyor 0,02 H. pacTBOpOM
a30THOKHCJAOTO Gapus N0 H3MeHeHMS OKpackH B 3KBHUBa-
JIEHTHOH TOUKe OT (hHOMeTOBOR K0 roNy6oi.

TuTp pacTBOpa a30THOKHCJIOro Gapusi yCTAaHABJHBAIOT
1o 0,02 n. HoSO,. Ans storo 10 x4 0,02 u. H,SO4 pa36as-
JSIOT NUCTH/IMPOBaHHOR Bojoit 1o 20 ma, NpHOABASIOT
1—2 xanau pacrBopa HHTpoxpoMmaso, 20 msa cIHpTa HJIH
anerosa ¥ THTPyOT 0,2 H. pacTBOPOM a30THOKHCJIOr0 Gapus,
Kax OLIJIO YKa3aHO BHILIE.

IlonpaBounet koaddunuent K K HOPMalAbHOCTH pacT-
BOpa a30THOKHCJOro Gapud paccuuThHIBAlOT 1O ¢opmyJe
K = —IV-, rie V — KOJMYeCTBO a30THOKHCJAOro Oapus, Io-
IeJllee Ha THTPOBAHUE, B MA.

Conepxanue B Bofe cyabdartoB X B #2/4 PacCUHTHIBAIOT
no dopmyJe

nV-0,96.1000
v | ]
Fe 1 — KOJIHYECTBO a30THOKHUCJIOro 0apus, mouleAmee Ha
THTPOBaHHUE, MA;
V — 06beM uCHBITYeMON BOJBI, B3SITOH Ha THTPOBaHHe
(10 ma);
0,96 — rosnuectBo SO,2-, skBuBajentHoe 1 #s2 0,02 =.
pacTBoOpa a30THOKUCJOTO Gapus.

X =

Okucasemoctb

3.99. OnpeneneHne nepMaHraHaTHOR OKUCJASIEMOCTH MPO-
BOISIT B kuchoft cpene (nmo KyGenio) npu comepxanmm B
BoJe xsnopuaoB He Oosee 300 me xyop-uoHa B 1 2 M B 1e-
JIOUHOH cpefe — Ipu GoJblIeM CONEpKaHHU XJIOPHIOB; B
nocjenHeM cjaydae NPH OTCYTCTBHY UHCTOH LIENOYH HEPEAKO
TIPUMEHSIIOT OKHCJAEMOCTb B HEeHTPaJabHOM Cpele.

Meron ocHOBaH Ha TOM, YTO PacTBOP MapraHIlOBOKHCJIO-
ro Kajusl B NPUCYTCTBHH BEIIECTB, CHOCOGHBIX OKUCHATHCH,
BBIEJISIET KUCAOPO, HIYMHUA HAa UX OKHUCJIEHUS.
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ITosryyeHue cpaBHUMBIX pe3YJbTATOB TeM WM JAPYTHM
cnocoGoM BO3MOXKHO JHINb IPH TNOCTOSHHOM COGJIOfieHAH
onpeneyieHbIX ycaoBuH. KoaGE J0MKHH GHTE OXHHAKOBOTO
pa3Mepa, UX HeOGXOAUMO IPEIRAPUTEIbHO OYHMINATh, 00pa-
GaTeiBas xpoMoBoi cMechlo. OOBeM uccienyeMofi BOXHLI
BCerJa JoJxeH ObiTh 100 M4, B BpeMs KUNAYEHHS JOJIKHO
cocTaBasATh ToyHO 10 mun. KoamyecTBO M KOHIEHTpanus
nNpuGaB/ISEMOro pacTBOpa mepMaHraHaTa KaJus OJHHAKOBHL.
ITo oxoHwaHWM KHNs9eHHA KHUAKOCTb JOMXKHA OCTaBaThCl
OKpalleHHORX B PO30BO-(HOJIETOBHIN IBET, 'YKAa3LIBAIOMUA Ha
Hanuuue M36BITKA TiepMaHTaHaTa KaJjHs, IpAYeM KOJHYeCT-
BO He BOIIEJQIIETC B DeaklIMIO INepMaHTaHaTa KXaJHs He-
nomxkHa Obith MeHee 3 #4 0,01 u. pacrBopa, B IPOTHBHOM
ciyuae ONpejeseHHe NOBTOPSIETCH, HO yxKe B pa3baBJeHHON
npo6Ge BOIHI.

Peaxnus npoTekaer cieAyoNHuM o6pasom:

2 KMnO, -+ 3H,S0, = 2 MnSO, + K,SO, + 3H,0 + 50.

B MyTHEIX BOmax eJaTeJbHO HMETb OKHCISEMOCTb
HedunbTpoBaHHO% M QuabTpOBaHHOA BOXEL I ompeneine-
HUS NocheqHell HeoGXOAMMO HCNBITYEMYIO BOXAY OTHUILTpO-
BaTh uepe3 (GPUABTP, NPEXBAPUTENBHO MPOMBITHIA TUCTHILIM-
poBaHO! BomOH; duJbTPAT HAa aHANH3 COGWpaeTcAd JHIUb
HOCJe TOTO, KaK yepe3 (puabTp OyAeT mpONyIIeHO He MeHee
0,5 2 mcubTyemoi Boxbl. Takum o6pasoM, 7ymaercd HOJY-
YHTh BOJY, HE CONEPKAIUIYI0 DPacTBOPUMBIX OPTAHAYECKUX
BelllecTB uabTpa.

3.100. s anmanu3a roToBATCH CJAEHYIOIME PEeaKTHBHI:

1) 0,01 n. pactop maseneBoil xkucaors, 0,6302 2 mase-
JIEBOF KUCJIOTHI, IIEPEKPHUCTANIN30BaHHON ¥ BHICYIEHHOM Ha
BO3IIyXe, PACTBOPAIOT B JUTPOBOH koaGe B 500 a4 mpuctun-
JUPOBAHHOX BOJKI, BHOCAT JJIA KoHcepBanuv 30 sz pasGas-
JIEHHO# CepHOM KHCJIOTH (peakTuB 3) W J06aBJIAT BOXOH
@0 MeTkH. Kaxanfi MEJITHITUTD Takoro pacTBOpa COOTBET-
crayer 0,08 me Kucaopona;

2) 0,01 n. pacTBOp MapraHIOBOKHCJIOTO KaJjus, COJep-
x)amuii B 1 2 0,32 2 KMnOy;

3) pacrBop cepHo#t KucaoTh. OfXHUH 06BEM KOHIEHTDH-
POBaHOMA KHCJOTH, pDa30aBJeHHON TpeMs 06beMaMu JUCTHI-
JUPOBaHHOA BOXBL. /s OKHCJIEHHS BOCCTAHOBHTEJEH, Mo-
TyIuX GHITb B KHCJOTE, NDHGABASIOT K HEA O KaljiaM
pacrBop NepMaHraHaTa XaJdusi JO ©YCTOHUMBOH po30BOM
OKpackKH.
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3.101. Tlpu onpepeleHnr B KOHMYECKYIO KOOy 06beMOM
250 m4 naampaiorT munetkoir 100 ma uccaexyeMoit BOXH
(eciu HyxHO, pasGapienHoli), 5 ma pa3baBieHHOA CEpPHOH
KUCJOTH], HECKOJIBKO KYCOUKOB MEM3Hl UJIH CTEKJISHHHIX Ka-
nuaiaapos u 10 ma 0,01 H. pacrsBopa mepMaHraHaTa KaJud,
HarpeBalOT Ha CHJIBHOM OrHe N0 Havaja KHIIEHHs H 3aTew,
yMeHblIasi Harpes, NOJJePXKUBAIOT KuueHHe TouHo 10 mun.
Tlo orkowuanmu RunsyeHus: npuiusawt Touxo 10 xz 0,01 n.
maBeJeBofl KUCJAOTH H K 00ecHBEeTHBIIEMYCS PacTBOPY MHpH-
0aBAfIOT MO Kamjsy U3 GIOPeTKH NepMaHTaHar Kajus Jo
ciabo-po3oBoro oTreHka. Jlusa  BhiyncleHus  COllepXKaHus
Kucaopona X B m2/4 clHeAyer INOJB30BATbCA CJeRyromed
topmyJoit:

X =10 [(4 + 4) K—10]0,08 sxe O,,
rie A; — XOJIMYECTBO pacTBOpa NepMaHraHaTa KaJjus, IPH-
GaBJeHHONO N0 Hauaja KUNeHUs, #.4;
Az — 10 Xe, HO mNomeXimee HAa OGPaTHOe THTPOBA-
HHe, MA;
K — nonpasounnit kospdunuent 0,11 B. pactsopa
nepMaHraHaTa KaJus.

Jlas ycraHoBKu TUTpa mepMaHraHarta Kaaus B Koaly,
coziepXallylo OTTHTPOBaHHYIO A0 cJ1a6o-po30BOro HBETa H
eme ropayyio XHIAKOCTb, mpubGasiagior 10 x#2 0,01 H. mase-
JIeBO# KHCJOTHl H OTTHTPOBRHIBAIOT TOTYaC Xe pPacTBOPOM
KMnO, 1o Takoil xe OKpacKH.

B OpHCYTCTBMHM 3HAYUTELHOTO KOJLUECTBA MHHEpaJib-
HBIX BEILECTB, HATpUMep COJIeH 3aKUCH JKele3a, a30THCTOH
KHCJOTH, CEPOBOZIOPOAA M IP., B OTACAbHON NOPHUHM OTTHT-
POBLIBAIOT STH BellleCTBa TEePMAHraHATOM KajHud Ha XOJIOXe
M H3DPACXOMOBAHHLIA 06beM BEHMHTAIOT U3 OOLIEr0 KOJHHUECT-
Ba NepMaHraHara, 3aTPayeHHOro IPH ONpEAeNeHUU OKHCJA-
eMOCTH.

3arpsasHeHHas BOXA C BHICOKOH OKHCJISEMOCTbIO COOTBET-
CTBEHHO Pa3BOAMTCS AMCTHJIMpOBaHHON Bogol. Ha ompene-
JeHue Takxe Oepyr 100 4 cMecy, npH 3TOM B OTAENbHOH
npo6e ONpeAesAoT OKHCASEMOCTh AUCTHIANHPOBAHHOR BOARL
Pacuer oxuCISeMOCTH HCOHITYyeMOR BOAB B STOM Cliydae
DpPOU3BOAUTCS CJAEXYIOIIUM 00pasoM.

Hanpumep, Gepercs | 06beM HONBITYeMO BOXH H 9 06b-
eMOB JMCTHJJIHPOBAHHON BOJH; OKHUCJAAEMOCTb IOJYYEHHOH
cMecH, BHIUHCAEHHAs MO NpUBefileHHOX BHme dopmyae, co-
craBasier 8,4 m2 KucI0poAa B 1 4; OTHENBHO ONpeNeNEHHAS
OKHC/ASEeMOCTb JUCTH/VIMPOBAHHOK BOAN paBHa 0,4 me kwuc-
Joposa B | 4, TOrAa OKHCASEMOCTh BOJH COCTaBHT:

4 3ax. 228 97



(8,4—0,4-0,9) 10 = 80,4 me xucaopoaa B 1 4.

3.102. Oas onpepefeHHs NOJIHOA OKHC/AAEMOCTH NIPHPOA-
HHIX BOJ, YAOOHO MOJb30BATLCA METONOM GUXPOMATHOHM OKH-
casemocts (no Tiopury).

Jaa anamusa GepyTcsl CaeXyIOLIMe PeaKTHBhL:

1) cepnoxpomoBas cmech 0,4 H. 20 2 H3MeJbYeHHOro
KoCr2O7 pactBopsitorcst B 500 #4 ZUCTHAIHPOBAHHOA BOXHI,
3areMm npubaaserca 500 #. cepHON KuCJOTH X. 4. (VA. B.
1,84);

2) pacrBop xuennnamuna. 0,5 2 mudeHnIamuHa pacTso-
psercs B 100 #2 HoSO, (ya. B. 1,84), u sroT pacrsop Bau-
Baercs B 20 M4 AUCTHAIHPOBAHHON BOXBI;

3) 0,2 u. pacrsop coau Mopa. 80 & conn Mopa (Hemoxen-
TE€BIIYMe KPHCTAJJIbI) PacTBOPSIOTCS B 1 4 KHCTHIIHPOBAHHOR
BOJLI, conepxamen 20 #.4 KOHNEHTPHPOBAHHON CePHON KHC-
Jotel. TaTp pacTsopa coau Mopa onpenensercs 1o 0,2 H. pa-
crBopa K3CoO7 B mpHCyTCTBHY AudEHNIaMHHA;

4) 0,2 1. pactBop KoCry0y, 4,9012 & KoCryO7 #. 4. B 1 4
JQUCTHJINPOBAHHOMA BOXHI;

5) cepHox#CIOE CEpe6po X. U.

3.103. IIpu ompepnesienny B HeGoabMAX HapHOPOBLHIX Y-
KaX, IOKPHITHX BHYTPH IV1a3ypblo, BHITAPHBAIOT B CIELHANb-
HOM mpejoxpaHseMoOM OT IRIH mKady (Temmeparypa 60—
70°C) ompefieseHHB 06BEM HCCASLYEMOHR BOXLL Brimapen-
HBIH OCTATOK 06pabaThBalOT HENOCpeNCTBeRHON B (apdopo-
BBIX yamkax 10 x#2 0,4 H. pacTBopa CEpHOXPOMOBOH CMeCH.
JJis oTMepuBaHUS CMeCH IOJb3YIOTCH NMUNETKOR Ha 10 x4 u
BpeMs CTEKaHHs ee YUMTHIBAIOT ceKynaoMmepoM — 1 mun. B
KayecTBe KaTajnusartopa ucmosesyior 100 m2 cepHOKumcaoro
cepeGpa. Bce 3To 0CTOPOXKHO NepeMeNInBaloT, II0C/Ie Yero co-
JEePXKUMOe YalleK NepeHoCAT B KOHHIECKHEe KOJIOH eMKOCTbIO
100 ms. 3aTeM K0J16OUKM NMOMEIAIOT Ha Harperyio A0 180—
200°C (Ho me Gosbllie) MecuaHylo GaHio, rie OHM HArpeBaloT-
¢ J10 KMIEHHSA, NPOJOKHUTENLHOCTD KOTOPOrO PaBHA 5 MUH.
Jlasi npenoTBpalieHus ynapuBaHHs KHAKOCTH FOPJIO KOG 3a-
KPHIBAIOT KOJMIAYKAMH-XOJOAUIbHEIKaMy.  OJIHOBPEMEHHO
CTABHTCS KOHTPOJIBHHIA ONBIT C OXHOH CEPHOXPOMOBOH
aMechl0, C KOTOPO# NPOASEIBAIOT Te Xe ONepanuy, 4to H ¢
HCMLITYeMbBIM pactBopoM. ITocse KumsueHus KOJIGH OXJaXK-
AaioT B Teuenne 20—30 nun, mocye yero HUXKHSAS 4acTb KOJ-
HaYKOB-XOJIOJ(HJIbHNIKOB OGMHBIBaeTCs HeOOJbIINMH TOPHHs-
MH JUCTHJIIMPOBAHHOK BOJEH, CONEPXKHMOe KoJ6 pasbasis-
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10T AMCTWIIMPOBaHHOK BOMOH B cooTHomennnu |:5 u mepe-
HOCAT B GoJblide KOHMYeckue KoJGbl (eMxocTbio 400—
500 xz), conepxkamue 100—150 #4 TUCTHAAMPOBAHHOH BO-
Abl. TuTpoBaHHe OCTaTOYHOH CEPHOXPOMOBOA CMECH NpOuU3-
soyiaT 0,2 H. pacTBOpoM coiid Mopa B NPHCYTCTBHY AHQEHH-
aamuua (7 xaneab=1,8 #4) KaK HHAMKATOpPa; B KOHIE TUT-
poBauusi pacTBop cosu Mopa npr6aBasioT no Kamiasam. Yro-
Gbl Iepexon OKPACKW HMHAMKATOpA CTak Pe3KHM, B KOJIOH
no6asasior 2,0 #a  GocdopHOfi KMCAOTH, YCTpaHsSIOUleH
BJIMSIHAE MOHOB OKWCHOTO JKeJesa. PasHocTb MeXIy H3pac-
XOZOBaHHHM KOJM4ecTBOM cosn Mopa, momenmeft Ha THT-
poBaHKe KOHTPOJBHOrO pacTBOpa CEPHOXPOMOBOH CMeCH H
OCTATOYHOrO KOJAYECTBA €€ B ONMBITaX C HCHHITYeMBIM Re-
IECTBOM, HA€T KOJUYecTBO CEPHOXPOMOBOH CMecH, HOmIex-
IWe# Ha OKHCJEHHEe OPraHAYeCKOTo BellecTBa. Y MHOXas STy
BEJIMUNHY Ha TonpaBouHef Koadduunuenr 0,2 H. pacTBopa
cosu Mopa u na 1,6 (1 x4 0,2 u. pactBopa coau Mopa co-
orBercTByer 1,6 me Op), MOTyUarOT BeJMUMHY GHXPOMAaTHOM
OKHCJASIEMOCTH B MIJJIMTPaMMax KHCJIOPOAa B ONpenese-
MoM oGBbeMme. YCTpaHeHHe PacCKHCIsIONEA poJH XJIOPHIOB
(npu Hanuuum MX B BOJLE) JOCTHTaeTcss INyTeM BHECEHHS
AgySO, (B HeGoabuIOM M3GHITKE OT TEOPETHYECKH BBHIUHC-
Jensoro). IIpn comepxaHuu XJOp-HOHa B Bofe RO 50 mz/a
TouHocTb Metona pasHa 3—4Y%. [Ipu GosbmeM comepxanuu
XJIOPUJOB oIInGKa BO3pacraer.

3.104. [Isist onpepeseHUsI OKUCIASEMOCTH NIPHPOIHBIX BOJA,
CoLepKalllyXx OpPraHMYecKye BellecTBA B KOJHUYECTBE OT 2 me
U MeHee, PEKOMEHIYEeTCH II0JNb30BATbCA MHKPOBAPHAHTOM
M3JIOXEHHOI0 MeTofa. [IpHHIMI MeTORa OCTaeTcs IPEeXHUM.
VMeHbmaoT 06BEM CEPHOXPOMOBO# cMecH (2 Mz BMeCTo
10 m2), KomuuecTBO KaTanusaropa (40—50 me Ha ompene-
Jgenne BMecto 100 m2), KoaudecTBo MHAMKaTOpa AHbeEHH-
aMuHa (3 Kanjau BMecTo 7 Kanefb).

HaMeHsioT KOoHIEHTpanuio pacmBopa coau Mopa (0,1 H.
BMecto 0,2 H.) M yc/IOBHS HarpeBaHus: NecyaHass OaHA cC
Ttemneparypoii 180—200°C 3amensieTcsi cosieBofi GaHelt ¢
remnepatypoit 115 120°C (HacweeHHbI# pacTBOp a30THO-
KHCJIOTO HAaTpHs), NPONOJIKHUTEJHHOCTh HArpeBaHHUs yIJIH-
naercsa 1o 1 4. KoHnyeckue X0JNG0UYKH 3aMEHAIOT OGHBIKHO-
BEHHBIMH NPOGHPKaMM C BCTaBJEHHLIMH B HUX KOJIIauyKaMH-
xoJaoauibHudKaMu. COOTBETCTBEHHO YMEHBIIEHHI0O 00beMa
PEaKTHBOB YMEHBINAIOTCA Pa3Mephl KOJG, B KOTOPHIX MpO-
HCXONUT THTPOBaHMe, a Takxe o0beM NpuOaBiseMOil muC-
THJANHAPOBAHHON BOJHI.
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PacTsopenHblii Kucjaopon,

3.105. PacTBopeHHHII B BOJE KHUCJOPOJ ONPENEsiorT HO
merony Bunkiaepa. CymHOCTh METONA 3aKJI0UaeTcs B ClIe-
JyIoIleM: K Boje N06aBJlsIOT pacTBOp cyidbdara HAH XJo-
puila Mapranla u IeJOYHON pacmBop HOJMCTOro Kanug.
O6pasyromufics npu 5T0M THAPAT 3aKUCH MapraHia OKuc-
Jsercs KO TUApara okuck Mapranma. OcaXok pacTBOPSIOT
B cosissHOl Kucaorte. [Ipu 3TOM BHIIeAsieTcs ROM B KoJHUecT-
Be, 5KBHBAJIEHTHOM COIEPXKaHHMI0O B BOJE PacTBOPEHHOTO
Kucjaopona, Bueausmuiicss o OTTUTPOBHBAIOT PacTBOPOM
THOCYJbGaTa HaTPUs B NPUCYTCTBHM KpaxmaJa.

Merox npuMeHuM JHIUb JAJS YUCTHIX BOX. B 3arpssnen-
HBIX NMUTHEBHIX H CTOUHBIX BOAAX NMPUMEHAOT ero Moxudwu-
Kauuu.

Meton Bunkinepa (HeMOZM(UUUDOBAHHLIN) NPHMEHHM
TaKXXe NPH CONepXaHMH B 1 4 BOAB HHTPHTOB MeHbIIE
0,1 me, oxucHoro xesesa MeHee 10 M2, aKTHBHOTO XJiOpa JI0
0,3 m2 ¥ npu okuCcaAAeMOCTH A0 15 me kucmopona (oGycsoB-
JIEHHOM HaJIMYHeM T'yMHHOBHIX COGNMHEHHH HJIM OpraHuye-
CKMX BEHIeCTB X03AHCTBEHHO-(DEKaJNbHEbIX BOX).

3.106. IIpu ompefeneHHM KHCJIOPOAA HCNOJB3YIOTCH Cle-
ZyIOlLfe PeaKTHBHL:

1) pactBop cyapdura uaIM xJopuma Mmapranna. Pacrso-
pstot 480 2 MnSO,-4H,0 nau 425 2 MnCl,-4H,0 B Boae n
pas6asasior no | 4; pacTBOp NpH MOAKHUCJEHHM HE NOJIKEH
BHIIEJIATh U3 HOJUCTOrO KaJusi CBOGOAHOTO fona;

2) mesouHo# pacTBOp HommcTOro XaJuud. PacTBopsioT
700 e exxoro xamaust win 500 2 exxoro matpa u 150 e Hoxuc-
TOTO KaJHsl B BOJE U NOBOAAT A0 | 4 AWUCTHIMDPOBAaHHON BO-
Ioi;

3) xuMmyeckW uucTas cojsHas Kuciaora (y&. B. 1,12).
64 M4 KOHUEHTPHPOBAHHON cONsHOA KHCIOTH (yA. B. 1,19)
JOBOJST NUCTHINIMPOBAHHOM Boo! Ao 100 ma;

4) 0,02 1. pacteop THOCY/Ib(aTa HaTpus. PactBopsioT b &
XUMHUYECKH YHCTOTO KPHUCTANJIMIECKOTO THOCYIbhaTa HaTpus
B BOJE M Pa30aBJsIoOT J0 | 4 CBeXeNpOKUNSYEHHOH M OCTy-
KEHHOH NUCTUINMPOBaHHOA Boxo#. [/ mpenoxpaHeHHs OT
Pa3BUTHST MHKDOOPTAHM3MOB K pactBopy HRoGarJasercs 1 ma
xaopopopma. Kaxaui mummmantp 0,02 H. pacTBopa 3KBH-
Bajsentel 0,16 me xucaopona.

¥Ycranosky marpa 0,02 H. pacrBopa THOcyabdara Har-
pHUsl MPOU3BOAAT BPeMA OT BPeMEHH CJeRYyIOUMM O0pa3oM:
B K046y Bcuinator 0,5 2 wHCTOrO HOAMCTOrO KaJjus, pacTBO-
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PAIOT B 2 M4 BOJb!, MPUGABJIAIOT CHAYAJa D M4 COJNTHOR KU-
croth (1:5), sarem 25 ma 0,02 H. pacTBOpa Homata Kajus
¥ 200 4 DUCTHNIMPOBAHHON BOMMLI, BHUIENHBINMNCA HOX
THUTPYIOT PacTBOPOM THOCYJAb(d)aTa HAaTPUsl B NPUCYTCTBHH
1 ma pacTBopa Kpaxmana, NpuGaBJEHHOrO IOA KOHeNm TH-
TPOBAHMUA,

5) 0,02 H. pactsop #omara xamms. Pacrsopsor 0,7134 e
fiolata KaJaus B 1 4 AUCTHJIINPOBAHHOM BOMIbI;
6) pactBop cossiHOl KucaoTH 1:5 (mo o6bemy);
7; 0,5%-uniit pacTBop kpaxmana. 0,5 & pacTBOpUMOro
KpaxMajia 1o6asasior K 100 x4 AUCTHANMPOBAHHON BOXHI M
KMTATAT HeCKOJbKO MUHYT. JlJsi KoHcepBamuy npuberamor K
crnocofy CTepUIH3aluy — N0 OXJAXKACHUH PacTBOP Kpaxma-
Jla pasjuBalOT IO NPOGHPKAM, 3aKPEIBAIOT BaTHHIMH Npo6-
KaM{ ¥ KHMIMITAT Ha BojsHOH GaHe 15—20 mun. XpaHar B
TEMHOM MecTe.

3.107. Ilpu B3sATUM MPOGH Ha KHUCJIOPOJ HEOGXOLHMO CO-
6Ji0faTh BCe MEDH TIPELOCTOPOKHOCTH NONafaHUS B NPOGY
am™ocdeproro Boagyxa. Ilpo6y Gepyr B KaauGpoBaHHYIO
CKIAHKY o6beMoM 125—250 m. ¢ npureproft mpobkoi. Ka-
JHGPOBaHAe CKISHOK IPOU3BOAAT TYTEM B3BELIMBAHHS IyC-
TOM CKJSHKH M ¢ AMCTHIAMPOBAHHOR BOJOH NpH TeMmepatype
somel 20°C. Pa3anuna B Becax COOTBETCTBYET ee 00BeMYy.

ITpu orGope mpoGH CKIAAHKY YKPelJasIOT Ha npHGOpe KIS
B3ITHA NP006, K NpofKe NPUBASHIBAIOT IIHYD H, ONYyCTUB
npubop Ha HaMeueHHYIO IMIyGHHY, BHITATHBAIOT MPOGKY U3
TOPJIBILIKA CKJISTHKH.

Ilpu6op nepxaT Ha HaMeueHHO! IVIyGHMHEe JO Npexpaile-
HHfl TIOSIBJIEHUS! NMY3HIPHKOB BO3[yXa HA TOBEPXHOCTY BOJAMHL.
BuIHyTas CKJSHKA JOJXKHA OBITh HaNOJHEHa J0 Kpaes rop-
JIbIIIKA.

ITpu B3sTHH DpOGLI BOAR Ha KHCJIOPOJ C TIOMOIIbIO Oa-
TOMETPa CKJIAHKA HaTOJHSETCS BOJOA 4Yepe3 pPe3UHOBYIO
TPY6Ky (MaM cudOH), ONYIIEHHYIO RO JHa, NpHYeM uepes
CKJISHKY TPOMYyCKaeTcsl HECKOJIBbKO 06beMoB Bofn. CRJISHKA
HAaTNOJHAETCS J0 KPaeB BOXOH,

ITpu oTCyTCTBHM CHeLHaJEHOIO Mpu6opa npoba BOAW Ha
KHCJIOPOX MOXeT OHTb B3SITa B KHCJIOPOIHYIO CKJSHKY ¢
IPUBA3aHHBIM K Hell rpysoM. CKiSHKA ¥ 1po0Ka YKPEmsIoT-
e Ha pasAUYHHIX IWHypax. IIpu JocTHXMEHHH HaMeueHHOH
rJIyGMHbLL BHITATHBAIOT MPOGKY.

3.108 Kucsnopon ¢uxcupyercst ToTyac XKe 10 B3ATHM Ipo-
6ul Ha Mecre. Jlig 9T0TO B CKAAHKY N06GaBJSIOT 1 M4 pacTBo-
pa cyabtara (xJOpHRa) MapraHua u 1 x4 ieq04HOTO pac-
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TBOPA AOMANCTOrO KaJHusd W Clerka IOrpyxKarmoT KOHIL muie-
TOK B npo0y. OCTOPOKHO 3aKPHIBAIOT CKJISIHKY (TY3bIiPbKOB
BO3JlyXa He JOJKHO GHTH) ¥ NepeMeIIMBAIOT JepeBepThIBa-
HUEM CKASHKM 0Koio 15 pas. Ilpo6y ocraBasior B mokoe 10
NOJIHOTO OCcaK/ieHust 0O0pa30BaBIIErocs OcajKka W IPOCseT-
JeHNs Haj HuM Xupkoctd. [Tocie 3TOro CKISHKY OCTOpOX-
HO OTKPHIBAIOT, BHOCAT 2,5—3 MA COJISIHOR KUCAOTH (yI. B
1,12); sareM ee BHOBb 3aKPHIBAIOT U NEPEMEIIHBAIOT KHUJ-
XOCTb JI0 NIOJHOT0 pacTBopeHus ocaika. Colepxumoe CKISH-
KH NepeJuBalOT B KOHHYECKYIO K0JOy, ONMOJaCKHBAIOT JHC-
THAAMpOBaHHOA Bomo# u tutpylor 0,02 HW. pacTBopoM THO-
cynbdara, npubasisis DON KOHEH THTPOBAHHA B KadecTse
HHAUKaTOpa 1 M4 KpaxMaJbHOro pacTBopa. THTPYIOT JI0
HCUYE3HOBEHNs CHHEH OKDACKH.
Hns BHUHCHEHHS cofepXauus kuciopoxa X B m2/z
TOJB3YIOTCA caefylolelt Gpopmynon:
X = 0,16Kn-1000 )
V,—Va
rae 0,16 — uncyo Kucjaopona B me, KOTOPOMY COOTBETCTBYET
1 ma 0,02 H. pacTBopa THOCYJb(aTa HaTpHUs;
K — nonpaBounbfi K03 GhHIHEHT pacTBOpa THOCYIb-
tara HaTpus;
n— THOCYJb(aT HaTpHs, molleJMHA Ha THTPOBA-
Hue, MA;
Vi — o6pem CKJISHKH, B KOTOPOH (MKCHDOBAJCH KIC-
JIOPOJI, MA;
Vo — 06beM B3ATHIX 1S OCaX/JEHHS DEaKTHBOB, MA.
Ecan Boma Oorata opraHMYecKMMHM BellleCTBAMH HJH CO-
JNepXHUT MHHepaJbHEle BOCCTAHOBHTENH, HEOOXONHMO BBO-
IUTh NONPaBKy Ha HOJOMOTpebJeHVe YKa3aHHEIMU COenuve-
HusiMH. 71 3TOTO MCHBITYeMYl0 BOLY OTGHpalOT B IBe
CKJISTHKM OIMHAKOBOro 00'beMa M 3aTeM IHNETKaMH C JJIHH-
HBLIMH HOCHKaMH BHOCAT B 06e mo 3—5 x4 0,02 B. pacTBopa
fiola B HACBHIIEHHOM pacTBOpe  XJIOPUCTOrO HATpus.
CKJSHKM 3aKDHIBAlOT OpoGkaMy, B3GaJTHBAIOT M CIYCTS
5 mun BHOCAT B HHX DO | M4 INEJOYHOrO pacrsopa
hopucroro Kajus. 3arem | M4 pacTBOpa coaM  Map-
raHna no0aBisiioT B OJHY M3 CKIASHOK M 1 ma mucruiamupo-
BaHHOH BOJB — B JApPYryl0. 3aKpHBAalOT NPOGKaMH M B36aJ-
THBAIOT, KHCIOTY n06aBAsIOT B 06e CKIASHKH B ONMHAKOBBIX
koandecrBax. Ilocie ocepanus ocanxa B NEPBOR CKJSHKe
BRHIJI€/IUBIIMACS HOX OTTUTPOBHIBAIOT.
Iust BHUKCIEHHS CONePIXKaHHs Kucjaopoaa X B me/a
NOJIL3YIOTCA caefyloulelt Gopmyoh
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X = 0,16 K (n ¢ — n a) 1000
(Vi— Vo) —J ’
rie no — xoandectso 0,02 H. pacrsopa THOCyJAbdaTa HAT-
pus, MOMEAINEro Ha THTPOBaHHe CKJISHKH C COJIBIO
MapTaHna, mMa;
na — xoawdecrso 0,02 B. pacrBopa THocyidbdaTa Hat-
pusi, NOmENINEr0 Ha THTPOBAHHe CKJSHKH B JHC-
TUIJIHPOBAHHOK BOAOH, MA,;
J — KoJIM4ecTBO pacTBOpa HOMa, BHECEHHOTO B HauaJe
onpeeaeHus, MA.

Tako#t npueM mo3BOJIAET HE TOJABKO NpeLyNpefuTh Ha-
6aionapilieecss B Psie CIyyaes pacKUCIeHHe OCafKa THIPO-
OKHMCH MapraHila BOCCTAHOBHTeJNSMH (Hocae NpuGaBIEHAA
peakTuBoB BuHKJepa), HO TaKKe YCTPAaHHTb OMMOKY, BO3-
HHKAIOMYIO OT NoTpebjieHns fojJa BOCCTAaHOBUTENSAMHU IOCTIE
pacTBOpPEHHUs OCaJIKa B KHCJIOTE.

3.109. ITpn coxepxanuu a3ora HUTPUTOB Bhime 0,1 ma/a
onpejeNeHye PaCTBOPEHHOTO KHCJOPOJa MO BHINIEONHCAHHOM
MeTOJUKe CTaHOBHTCS HETOYHBIM BCJEJCTBHE OKHCJSIONIErO
JefICTBHST HUTPHUTOB B CUJBHOKUCJOR cpefe Ha HOLUCTHIA Ka-
JHE (IPUCYTCTBHE HUTPHTOB JErKO y3Haercs TI0 GLICTPOMY
BOBBPaNIEHYIO CuHell OKpaCKM B OTTUTPOBaHHOK mnpobe).
Ipu comepxaHum a30Ta HUTPUTOB He Gosee 1-—2 m2/s nmpak-
THYeCKH NPABUJIbHLIE Pe3yJbTaThl TONYHAIOTCH, €CIH IOCIe
PACTBOPEHHUS OCaAKA B KHCJIOTE GLICTPO MOBLICHTH aKTHBHYIO
peaxuuio cpeanl 1o pH okoso 4,0 myrem noGasierust pactBo-
pa auerara kanusa wid Hatpus. Heo6xomumoe KoJHuecTBO
pacrBopa aneraTta 3aBHCHUT OT 06beMa CKJISHOK, KOJHYECTBA
npuGaBasgeMblXx PeaKTHBOB M KUCJOTH, ¥ IIO3TOMY OHO MO-
JKeT GbIThb YCTAHOBJIEHO JUISI OXHHX U TeX XKe CKJIAHOK U IpH
OIHHX ¥ TeX ke 00beMax peakTHBOB. s 3TOrO mocie OT-
THTPOBEIBaHUA HOfa (CHeNMaJbHBIA XOJOCTOM ONBIT) B KOJ-
Oy BHOCAT HECKOJBKO Kalesab MHAUKaTOpa GPOM(EHONO0BOrO
CHHETO M M3 MHIETKH NPuOGABIAIOT NPH NOMENIMBAHHM pa-
CTBOp aueraTa KajMs IO Iepexola OKPacKH M3 XKeJTOi B
cuneBaTo-ronyGyio (pH oxono 4,0). YcraHoBIeHHOE TakuM
06pa3oM KOJHYECTBO PacTBOPA alerara HAaTPHS HJIM Kaxus
BHOCAT TpPeNBapuTeJbHO B K0JOy, B KOTOPYIO JaJjee HmOMe-
maercs Tipo6a JJIs THTPOBAHUS THOCYAb(dAaTOM HAaTpHS.

[pu conepxanuu okucaeHoro xeinesa Gosple 10m2B 1 4
HEOOX0RAUMO JJIST PACTBOPEHHSA Ocajxa NMpuMeHATh (ocdop-
nyio kuciory (85%).

[Ipn comepxxanuu akTHBHOrO XJaopa Goawuwe 0,3 m2 B
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1 2 HeoGXOAUMO OTIEJbLHO ONpesieJeH’e aKTHBHOTO XJIopa B
napaJiesbHOR npo6e.

Brnoxumuueckoe NOTpedaeHne Kucjaopoaa

3.110. BuoxuMuueckoe moTpebiaerue xucaopoma (BIIK)
onpene/isieTcsl KOJMUECTBOM KHCJIOPOJa B MWLIMTPaMMaXx
Ha JUTP, KOTOPOe TPeGyeTCca AJA OKHC/ICHUS HaXONMSAUMXCA
B BOJEe OpPTaHMYecKuX BeulecTB. MeTon 3akaouaercs B cie-
JLyIoleM: OTOOPaHHYIO Npo6y BOAK HACHIIAIOT MyTeM BCTPS-
XMBaHUA B TeueHHe | mun KUCAOPOAOM BO3AyXa, PasMHBAIOT
B JBe KUCIODPOAHKHE CKJAAHKM M B OXHOM M3 HMX Onpenes-
10T COAEpXaHHe KUCJAOpOJa ToT4ac xKe, a B JPYrod mocie
NATHCYTOYHOTO XpaHeHHsl B TeMmHoTe. HafileHHOe yMeHbmIe-
HHE B CONepXaHUM KUCAOpPofa B mepecuere Ha me/4 Og naer
seauduny BIIK 3a b cytok. Dta youib B CONEpAKaHUH KHC-
Jopojia oGycyoBJeHa IJIaBHHIM 00pa3oM npoTeKalollHMu B
BOJile B a9POOHHIX YCJHOBHAX GHOXMMHYECKHMH INIPOLECCaMH,
BEAylIMMY K pacnany (MHHepajgu3aliy) OPraHWuecKoro mse-
IecTBa.

CKOpOCTb OKHCJEHUS] OPT2HUYEOKOr0 BelllecTBa M, Clelo-
BaTesIbHO, BpeMS, NOTPeGHOE IJs IOJHOA ero MWHepaJu3a-
IUM, 3aBHCHT OT MPHPOAB OpraHWYECKOTo BelmecTBa. B Bo-
JaX, 3aTpA3HEHHBIX XO35ACTBEHHO-ORITOBEIMH CTOKaMH, KakK
noKasaly HCCJeNOBaHHS, MHHepalH3allMl HECTOHKOro op-
raHuuecKoro semectsa npu 20°C B OCHOBHOM 3aKaHYHBaeTcCs
3a 10 CYTOK, 1 OKOHYATeJbHasi ero crabuiausaunus (IOJHOE
BITK) macrynaer mo ncreuenun 20 cyTok.

IlpakTueckn onpeneasior Guoxumuueckoe norpebiaenue
xkucaopona 3a 5 cyrox (BIIKs), xoTopoe mast Bom, 3arpss-
HEHHBIX X035HCTBEHHO-GBITOBLIMU CTOKAMH, COCTaBJISET OKO-
a0 68% mosnoro BITKj,.

3arpsi3HeHHBIE BOAH ¢ GOJBUION MOTPEGHOCTBIO B KHCJIO-
pOZle nepel onpeleseHHeM HeoOXOAMMO pa30aBiATh Cre-
IHaJdbHO NPHTOTOBNEHHON «pa35faBsiollefi BOXOH».

Ons npuroToBjeHus «pa3daBasiolleli BOJALI» BOXOIDO-
BOJHYIO BOAY OTCTaHBAIOT B OTKPHTON OyTHUIM B 3aTeMHeH-
HOM MecTe (AJs mexsopupoBanwusi). Ilepen ymorpeGienunem
BOAY [€KaHTAPYIOT, He 3aTparuBas ocajlka, ecjld OH obpa-
soBajcd. Buoxmmuueckoe mompeGJjeHde KucCAOpoda TakoH
BOJIH NOJIXKHO GHITh B npenenax 0,3—0,6 mz/a Os.

B xauectBe pa3faBisiollefl BOJAL TPHMEHSIOT TaKke
NUCTHJIMPOBAHHYIO BOAY, He COZepXKallylo XKeje3a, MeIH,
aKTHBHOTO XJIOPA, aMMHaKa HHTPUTOB, HATPATOB, B KOTO-
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PYIO BHOCAIT CJENYIONIIME PACTBOPHI XMMHYECKH YHUCTHIX Be-
uwecTs U3 pacuera 1 ua Ha 1 4 BogsI:

a) ¢ocopunlii Gydepunit pactsop. PacrtBopsior 8,5 e
KH,PO,, 21,75 ¢ K;HPO,, 33,4 ¢ NagHPO,-7TH,O u 1,7 2
NH,CI B 500 %4 AuCTHIMPOBAaHMHOM BOAB M JOBOLAT A0 1 4;
pH storo pacrsopa oxoao 7,2;

6) pacTBOp CepHOKHCJOro MarHus. PacTBopsioT cemu-
BOIHBIA CEPHOKMCIBIY MarHui (22,5 2) B AucTuanpoBaHHON
BOXE ¥ JOBOAAT X0 1 4;

T) pacTBop XJIOpHOTO Xene3a. Pacrsopsior 0,25 2 mcc-
THBOJHOT'O XJIOPHOTO KeJe3a 3 JUCTUJINPOBAHHOH BOXe H
ToBOAAT KO 1 4.

BuoxuMuuecxoe norpediaenne Kucaopona pasbaBasiomen
BOJIBI YUMTHIBAETCS INPM BHIYHCICHHY GHOXMMHMYECKOTO IO-
TpeGJIeHHS KHCIOPOA HCIILITYeMO#H BOBL.

3.111. PeaxTuBn! 1 HeoGxomMas mocyaa — Te XKe, UTo U
B pasgene «PacTBopenHbNl Kucaopon». Boxa Ha ompenese-
rue BITK or6upaeTcsi B CKASHKY eMKOCThIO 1—2 4 TaK, uTo-
6Ll B Hell ocTaBaJsCs BO3MOXHO MeHbIIHA 00beM BO3AyXa, H
JocTaBAseTcst ¢ IPefoCTOPOXHOCTbIO. Onpepenenue J0MKHO
BRLITOJIHATLCS B JeHb B3SITHS TPOOHL.

3.112. Onmpeneneune (6e3 pasGasuenusn). Hecrenyemyro
BOAY B J1aGOpPaTOPHM NEPENUBAIOT B OYThIIb, HANOJHHB ee
He GoJiee yeM Ha 2/ 06beMa, JOBOAAT TEMIEPaTypy BOJL HO
20°C (nyTeM HarpeBaHHs HA BOASHON 0aHe HJH OXJaxne-
HHSA) H CHIBLHO BCTPSXMBAIOT B TeueHHe 1 mun IJja Hachle-
HUSL BO3LYXOM.

ITocsie aToro ¢ noMonibio CHpOHA HANMUBAIOT HCCICLYEMYIO
BOLY B ABe CKJSHKH C JIPATEPTHIMH TpoGKkaMu JO Kpaes, B
OJHYIO H3 HUX OPHGABJAIOT PEaKTHUBEI H ONDPENEJ]AIOT pacT-
BOPEHHBIH KHCHOPOL.

JPpyryio ckJSHKY C MCHBITYeMON BOJON CTaBAT B TepMoO-
crat (¢ tTemmeparypoit 20°C, peryampyemoit B mnpefenax
#+2°C) Ha 5 cyTOK, 0 MpOLIECTBHH KOTOPHIX B Hell ompese-
JISIOT OCTaBIIMHCA PACTBOPEHHBIA KHCJIODOL.

Jna Goxbuiefi NOCTOBEPHOCTH NOJyYaeMEX Pe3yJbTaTOB
peKoMeHAyeTcs Ha HMHKYGaIMiO NapaieJpHO CTaBHTh JBe
CKAsIHKH. VI3 naliieHHBIX BEJMYNH BHIYHCIASIOT CPENHION.

BIIK (6Ges pas6apnennss) X B mM2/4 BHUHCAAIOT 1O
dopmyae

X = Al i Aﬁ)

riae Ay — cojep:KaHue PAaCTBOPEHHOTO KUCJIOPOAA B BOAE AC
HHKYGanuu, me/a;
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Az — conepxaHHe PAacTBOPDEHHOTO KHCJIOPOAa B BOJe

nocyie HHKyGanuu, mels.

3.113. Tlpu onpenejiennn ¢ pasGaBJjeHHeM HCIHITYEMYIO
BOJy, NOBeJleHHYIO J0 TeMnepatyphl 20°C, pasGaBJsior 3a-
FOTOBJIEHHON <«pa3bamisiomefi» Boao#l TakuM 06pasom,
4T00bl YORIL KHCIOPOXA 3a 5 CYTOK Ghia He MeHee 4 me/a
¥ 4T0Obl OCTATOK €r0 IO HCTEUEHHM STOro BPeMeHH He OBlI
HUXKe 2 me/a.

B cayyasx, KOTAa BeJHYHHA OMOXMMHUYECKOro moTpe6Je-
HHSI KMCJIOPOJa COBEepINEHHO HeW3BecTHa, HeoOXOZUMO He-
JIaTb HeCKOJIbKO pasbapjenui, Hampumep 1:1; 1:2; 1:3;
1:4; morpebuocTs B OoJblIux pa30aBlIeHUAX MOXKET
BCTDETUTLCS JHOIb B CJIyyae, ec/d Npoda B3sTa U3 CHJBIO
3arps3HeHHBIX pek. PasfaBiaennyio n1po6y BOAB apHUPYIOT
myTeM B30aJITEIBAHUSA, PA3TUBAIOT MO CKJASHKAM M Ompelne-
JeHHe BeIyT, KaK 3TO yKasaHo BHLe. JIJs KOHTpOJs Tpo-
U3BOJAAT ONpeAeseHre OUOXUMHUECKOTO NOTPeGJeHHsT KHC-
JIopoja caMoli «pa3baBJsoIe» BOKOM.

BIIK (c pas6aBnenmem) X B Me/4 BHUHCISIOT IO (OP-

MyJe
X = (Xin) —[X; (n—1)],
rae X; — nafinennoe BITK pasGasnenHodi ucnbiTyeMofi Bo-
JUBI, M2/ 2}
X, — nadiymensnoe BIIK «pa3Gasismomeii» BOIBI, M2/A;
n— BeJIMuMHa pasbaBieHus.

Ilpumep. BITK pasGaBiieHHOH HMONBITYeMOH BOXLI paBHO
4,8 me/n Oy (X;). BIIK «pasGaBisiomei BOAb» DPaBHO
0,5 m2/2 Op (X3); BennunHa pa3bGaBieHHs (BO CKOJNBKO pas
pasbasjyeno) paBHa b (n); Torma uckomoe BIIK mcnmerrye-
wmo# Boxbl B Me/a Og (X) cocraBur:

X = (4,8-5)—[0,5 (5 — 1)] = 22,0,

Ecnu Boja Bojmoema 3arpsi3HeHa NMpPOMBIIIJIEHHBIMU CTO-
KaMy, collepXaluMi GaKTepHUyIHbe BeLleCTBa, B TOM YH-
cJle KUCJIOTON WJ¥ Iejoubio, 1poGa BOXBI IPH IIOCTAHOBKE
BIIK momxHa OHTb «3apaxeHa» GaKTepHaJbHOM MHKPO-
(aropoii, ocymecTBAAOIIEH MHHEPaIH3alHI0 OPraHHYyecKoro
BelecTBa GHITOBOH CTOYHOM BOJILI.

Jasa atoro XK pa3baBjieHHOH BOJAe, NOATOTOBJEHHOHN AJs
onpenenenns BIIK, a Takxe K «pasbasasionleii» Boxe
(XOHTPOII0) M0GABASIOT GEITOBYIO CTOYHYIO BOAY B KOJHdUe-
ctBe 1 ma/a. Basitas cBeXass OBITOBast X03fIMCTBEHHO-(e-
KaJbHas BOJa mepell ynoTpeGJieHHeM OTCTawBaercs MpH
20°C B OTKpHITO# GYTHUIH H JileKaHTHPYeTCS.
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BoitoBasi x03aiicTBeHHO-(peKanbHad Boma MOXKeT ObiTh
3aMeneHa peunofi B kosiuuecrBe 10—50 #s Ha | 4 pasbas-
JIeHHON BOJIBI, IPUrOTOBIeHHON 115 onpefenenus BITK.

Boxa, B xotopoit onpenensiercss BITK, momxua uMeTh
aXTHBHYIO peaxuuio B npepenax pH=6,5+ 8,5; B mpoTus-
HOM ClydYae ee HeoGX0QMMO HefiTpann3oBaTh |(LOOaBJIEHHEM
pasBaBJIeHHON KUCJIOTHl MWJIH LIEJOYH JO YKa3aHHOH BeJH-
upnst pH.

Mapranen

3.114. B Bojax moA3eMHOro CTOKa MapraHel, BCTpedyaeT-
cs B GOJBLIMHCTBE CJayuaeB KaK CIYTHMK XKeJje3a B BHJAE CO-
enuHeHus 3akuchk MnO ¥ 1npeuMyllecTBeHHO B ¢opMe
6ukap6onara Mn (HCOs3) .

Ilo Belxome Bousl HA AHEBHYIO TIOBEPXHOCTH H IIPH IOMa-
LaHUW ee B OTKDHITHIE BOJOeMH OMKap6OHAT MapraHna rax
X)e, Kak u GukapGoHar Kejesa, pacnafaercd U HEPOJH3HU-
pyer; OHAKO COJM MapraHiua TpeGyloT AJas THAPOJUTHYE-
CKOi Jucconuanuu GoJee HIEJOYHYIO DPeakIuio, H Bhale-
HHe OKHCJIOB MapraHila OGHIMHO 3ana3jiblBaer IO CpaBHe-
HUIO C OKHCJIaMM XKeJje3a.

Tax e, KaK M XKeJe30, MapraHen CnocofeH YyAepiKHu-
BaThCHl B PACTBOPEHHOM COCTOSIHHM, 00pa3ys KOMIUIEKCHbLie
COeNUHEHHs C OpraHMYeCKHMH BemecTBaMu (GoJoTHHE
BOJHI); MapraHel norpefisercs MHOFMMH IVIaHKTOHHBIMH
OpraHu3MaMH ¥ BXOZUT B COCTaB MX 30JHl. [IpucyTcrBHe co-
Jeil Mapranuya B BOZe (Tak e, KakK U eje3a) TMOPTHT ee
BKYCOBbIE CBOMCTBA M MOXET OKa3LBaTh BPeXHOE BJHUSHHE
NpH TPOMBIUJIEHHOM M XO3SHCTBEHHOM HCIOJb30BaHUH
BOZBI.

3.115. Onpenesenne MapraHiia B BOAe OCHOBAaHO Ha OKH-
CMIEeHHH CoJiefl MapraHia B MapraHUOBYI0 KHMCJIOTY B TOX-
KHCJIEHHOM KHUNANIEM DacTBOpe ACHCTBHEM HaXCEDHOH KHC-
aotsl (HpS90s) B mpucyTcTBUH HOHOB cepeGpa, Mrparomiux
poJb KaTaju3aTopa; OpH 3TOM TOSBJASETCS PO30BOE OKpa-
muBanue. Peakiysa nmporekaer no cxeme

2 Mn (NOg), - 5 (NH,), S,05 + 8 H;O —~ 2 HMnO, +

+ 4 HNO; - 5 (NHy), SO4 4+ 5 HSO,.
Tpu onpexeneHny UCIOJb3YIOTCS CJAEAYIOIIHE PEAKTHBHL:
1) asoTHasi Kucjora KoHueHTpupoBaHas (yA. B. 1,4);
2) pacrBop asoTHOKHCcJOro cepebpa. ['oroBurcs pacrtso-
peruem 0,4791 e B 100 M4 KUCTHIITHPOBAHHOMA BOXHI;
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3) nepcynbdar aMMOHNA (HaJCEPHOKHCJBIA aMMOHHHA) B
KpHCTaJlIax;

4) paGounii crampaprtHuii pacrsop. 0,001 n. Mapranmo-
BOKHCJIBIH KaJMH TOTOBUTCS INepeX ONHTOM pasBeleHHeM
0,01 1. pacrBopa 1 x4 TaKoro pacTBopa COOTBETCTBYET
0,01098 me mapraHua; paGouuit cTamgapTHEIX pacTBOp, 4
TaKXKe MOCJHeAYIONIMEe €TI0 Pa3BeJeHHs INPUTOTOBJASIOTCS HA
JMCTWIJIMPOBAHHOA BOXe, HpeABapuTeNpHo 06paGoTanHOk
ciaenyomum o6pasoM: | 4 AMCTHANIMPOBAHHOR BOXAK IOX-
Kucasior 10 M4 KOHIEHTPHPOBAHHOK A30THOM KWCJOTH, Ha-
TpeBalOT IO KMNEHHUs,, NPHOaBAAIOT nepcyiandaT aMMOHHS H
2 m»a aszoTHORMCAOTO cepebpa, RunATAT 10 MuAH, OXNaXKIAIOT
4 B TAaKOM BHJe COXPaHSIOT fJIs paGoTHL.

3.116. ITpu onpenenenun 100—200 x4 uccaenyemoit Bo-
Jbl, @ B CJyuae MaJblX KOJHYECTB MapraHua u GoJee, BhIIa-
puBaioT B (papdopoBoii HalIKe HECKOJbKO pas ¢ 1 x4 asor-
HO KMCJOTH AJA yAajeHHs xJopupoB. OCTaTOK pacTBOpH-
10T B HeGOJBIIOM KoJuyecTBe (mpuGau3uTenbHo 10 ma) ro-
pAueil MAUCTUATHPOBAHHOK BOXE!, MOAKHCICHHONX pa3GaBieH-
HOR a30THOM KHCJOTOH, H OTQHUILTPOBLIBAIOT depe3 HeGOJb:
mof 6e330JbHbIA PUALTP, NPEABAPUTEIBLHO THIATEALHO PO~
MEITHIH AMCTHIJIMPOBAHHOH BOZOH, B MepHyI0 %Koa6y Ha
50 ma; OUABTD TPOMLIBAIOT HECKOJBKO Pa3 MajLIMH KOJH-
YecTBAMMU TIOpsiueidl BOAK Tak, uToOH oOIee KOJHYECTBO
duapTpata He npesnimano 30 ma. OHALTPAT HarpeBawT IO
KUTIeHHusd, NPHOABJAIOT HAa KOHYMKe HOXa mepcyabdar aM-
MOHHSI M KHISITST IJs pa3pyHIeHHsi OPraHHYECKOro BeIecT-
Ba; 3aTeM NpuOaB/IAIOT 2—3 Kamju pacTBOPa a30THOKHMCJIO-
ro cepeGpa M HeMHOro nepcyJb(ara aMMOHHA ¥ €lle He-
CKOJIbKO MUHYT NOMAEPXKHBAIOT KHIEHHE; B CJHydae IPHCYT-
CTBHsl MapraHIla NOsIBJseTcs po3oBoe OKpamupaxue. Ko.-
GOuKy OXJaXKAaloT, JOBOAAT 10 METKH AMCTHJIHPOBAHHOH
BOJOH M CPaBHMBAIOT 06Pa30BaBIIYIOCS OKPacCKy B IHJIMH-
npax Ienepa ¢ oGpasuosnM pactsopom 0,001 H. pacrBopa
flepMaHrasaTa. B BoZax C BLICOKOH OKHC/SeMOCTBIO 4aCTO
ObiBaeT HEAOCTATOYHO IpHGaBJieHHOro mnepcyibparta (OX-
packa NOsBJseTCSl W BHOBb HCUe32€T); B TaKHX <CJaydasx
paCTBOp BHOBbL BHUIAPUMBAIOT AOCYXa Ha mecyaHol Gane H 3a-
TEeM PacTBODSIOT B BOJeE, NOAKHMCJAEHHON a30THON KHCJOTOM,
TepeBOASIT B MEPHYIO KOJOOYKY, HArpeBalOT X0 KHNEHHS H
npubasasIoT nepcyabdaT; oxpacka NOSBJASETCS NOYTH TOT-
yac ke Npu B30aNTLIBaHHUH.

Ilpu comepxanuu mMapranna MeHoieM, uem 0,1 wxea,
OKpacKa IOoJydaeTcss HacTOJbKO caabas, 4TO oNpelesieHHe B
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uunanaapax [eHepa CcTaHOBHTCA HEBOSMOXHBIM; B TaKuX
clyyasXx COZepKHMOe KoJIObl, mocje TOr0 Kak MOABHJIOCH
oueHb €Jaboe OKpallMBaHHUe, yNapHBAIOT HA NecyaHoil Oa-
He 0 00beMa NPUGAU3UTENbHO 15 M4 ¥ MepeBORAT B mpo-
6upKy. B apyryio npo6upKy TOUHO TaKOTO XXe JHaMeTpa Ha-
JIMBAIOT N0 TaKOH 2Ke BBHICOTH JUCTHJJIMPOBAHHYIO BOLY,
06paboTaHHyI0, KaK YKa3aHO NPH NPHTOTOBJIEHHH CTaHAapTa,
M IPHIMBAIOT K Hell M3 MUKPOOIODETKH C JeldeHHAMH Ha
0,001 m2 nmo xamasm 0,001 H. pacTBOpa MapraHIOBOKHC/IOTO
KaJus 0 TeX IOp, MOKa OKpacKa B 060OMX POGMpKax npu
pPaccMOTPeHMM CBepXy He cpaBHsiercsl. ColepaHue MapraH-
IIa BO B3ATOM MJIS HCC/AeOBAHHsI oGbeMe BOABI BHIPA3UTCS
UHCJI0M MHJUIMJIHTPOB IONIENIIEr0 HAa TUTPOBaHHE NepMaH-
raHara, yMHOxeHHBIM Ha 0,01098.

Kpemunii

3.117. Cosmt KpeMHEKHCJ/IOTH, HaXOXAMIUECS B BOJe, mepe-
BOAATCSA IOCJIE BHIAPUBAHUA M NPOKAJIMBAaHHS B HEPacTBO-
PHUMYIO ABYOKHMCh KPEMHHUS COIVIACHO PeaKklUsM

Na,Si0, + 4HCl = 4 NaCl + H,SiO;;
H,SIO, - 2 H;0 + Si0,.

HepacrBopuMnlil ocafiok aHruapuia KPEeMHHeBOH KHCJOTH
NepeBOAAT Ha 6e€330bHLIA (HABTP, BHICYIIHBAIOT, CXKUTa-
0T, IPOKATHBAIOT U B3BELINBAIOT.

Jns ompejeneHuss B MePHYI0 kKoJa0y eMkoctbio 500 ma
HaJMBAIOT HCCAeAyeMYlo NPOdUILTPOBAHHYIO BOMLY, MOAKHC-
JSIOT COJNISIHOM KMCJIOTON H BbmapuBaloT B (papdoposol
yalke Ha BoAsAHON Gane pocyxa. [locsie BhimapuBaHus yaim-
Ky BHICYIUMBAIOT B CYIIMJbHOM LIKady, a 3aTeM NPOKaJausa-
I0T, oXa ocTatok He moGeseer. Ocratok cmauuBaior 20 ma
IUCTHIANHPOBaHHON Bomb U 10 4.4 XpENKoH COJIHOA KuCHO-
TH, BEIIAPUBAIOT JOCyXa Ha BOASHOR OaHe (B BHITAXKHOM
mkady), ¥ NOBTOPSIOT 3Ty Ollepauuio TpH pasa. Ilocie sToro
0CTaTOK PACTBOPAIOT ropsvell AMCTUJINPOBAHHOR BONOA H
BMeCTe C OCTaloIIeficss HepacTBOPUMO# 9acTbIO NEPEBOAAT Ha
6e330JIbHbI UALTP, 0CAROK Ha QUALTPE NPOMEIBAIOT ropH-
yefi BOAOH [0 OTPHIATENbHON pPeaKUMH Ha XJOp-HOH, NOACY-
IMHUBAIOT BMecTe C (UABTPOM B CYIIMJABHOM WIKady M cHKura-
10T B IPOKaJIEHHOM ¥ B3BeilleHHoM TurJe. Ilocae cxuranus
[enej CTPSIXHBAIOT B TUreslb H NPOKAJMBAIOT €ro B TedyeHue
noJIyuaca, OXJaXJAaloT B JKCHKAaTOpe M B3BeNIMBAIOT. Pas-
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HOCTb, NOJYUEGHHYIO HpM B3BEMIMBaHMHM, YMHOXKAIOT Ha JABa
IJIs IepecyeTa Ha JIHTP.

3.118. KosiopuMeTpuuecKuii MeTON ompeleneHus KpeMHUs
¢ MOJKMOAEHOBOKHUC/ILIM aMMOHNeM. PacTBopaMas KpeMHeKH-
CJI0Ta B KUCJAOM PacTBOpPe Naer ¢ MOJIHGIEHOBOKUCILIM aM-
MOHUEM OKpaIlIEeHHYIO B MHTEHCHBHO JKEJThIH LIBET KpeMHe-
MOJHGAEHOBYIO KHCJO0TY cocTaBa SiOg- 12M0Q0;- nH0.

Jlasl ananM3a HCNOMB3YIOTCS CJIELYIOMYe PeaKTHBEI:

1) 10%-He1t pacTBOp MOJMGAEHOBOKHCJIOIO aMMOHHS B
Bofle (NH;)eM07044-4H;0. Peaktus mpurotoBasior pacrt-
BOpEHHEM MOJHOIeHa Ha X0JoJXy (PEeKOMEHAyeTcsl BhHIGpATh
KpYIHble HEBLIBETPUBLIKECS KPHUCTAJIIBI);

2) 50%-nas (mo o6beMy) cepHas KHCJAOTA B KaNeJbHHU-
ne;

3) pacTBOp XpoMOBOKHCJOTO Kajus. 1,347 e xuMuueckn
YuCTOro BbicymieHHoro mpu 105°C XpOMOBOKMCJOTO —KaJsus
(KeCrO,) pacrBopsIOT B AMCTM/IMPOBAHHOM BOJe H JIOBO-
AsT X0 1 4. 1 M4 Takoro pacTsopa OTBeyaeT N0 OKpacke
0,100 2 anementapHoro KpemHus. F13 s3Toro OCHOBHOTO pa-
CTBOpA TOTOBAT paGouMe CTaHAADPTH NyTEM pa3Be/leHus Heol-
XOJQHMOro YMCla MUJIJIMJIATPOB OCHOBHOrO pactsopa 50 ma
pacrsopa 6ypn (10 2 NasB4O7-10H,0 na 1 4 mucrunaupo-
BaHHOM BOJKI) ¥ A0BeleHHeM BOZO#H 10 100 ma.

3.119. [Ias onpepeneHus BOAY OCBOOOXKIAAOT OT B3Be-
IIEHHbIX BeLIECTB (HAbTPOBAHHEM YepPe3 XOPOIIO MPOMBITHIA
GyMaxHHH (UIbTP. YAajleHue IBETHOCTH, P HEOOXOXMMO-
CTH, NPOH3BOAAT NyTeM KOAryJsIHH XJOPHCTHIM GapHeM H
CEepHOft KHCJIOTOH.

Ilpu xXpaHeHWH HCHBITYEMO} BOAH B TIOCYZAe M3 MaJoyc-
TONYMBOIO CTeKJa MOXeT NPOH30HATH 3HAYUTEJIbHOe BEIIIEe-
NaunMBaHHe KPEMHEKHCJIOTH, YTO CTAHOBHTCs OCOOEHHO 3a-
MeTHHIM JUIl BOJ ¢ MaJhlM cofepxaHueM Si, HanpuMep BO-
Jlnl MaBOJOYHEIE, HoXJeBhie. UTOGE H30exXaTb 3TOro, peKo-
MeHayeTcs IIpH OTGOpe NpoGhl BOALI NMOAKHCIHTL ee Xo pH,
paBHOro okoJ0 2, npuGaBisis Ha Kaxase 100 s Bomm 4
kamau 509 -nofi cepuoit xucaorhl. [Ipu onpenenennu Bropuy-
HO NOAKHCIATH BOLY He HaJ0. YKasaHHOe KOJHYECTBO KHCIIO-
THl JOCTATOYHO JAJs BOJ CO LIEJOYHOCTBIO A0 10 Me-axs/s.

3.120. Oasa onpenenenus x 100 wsa ucnmTyeMo#i BOAH
npubasasior 2 ma 10%-Horo pacrsopa MoamGaara ammo-
uus u 4 xamu 509% -Hoi cepHoit kXucaoTH. IToanyuennoe xei-
TOe OKpaulMBaHHe MO npomecTBuu 20 MU CpPaBHHBAIOT C
IIBETOM PacTBOpa XPOMOBOKMCJOTO KaJHs IO MMHTHpYIOIIeH
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mxane, npusefiedHof B ta6a. 20. Ilpu HeGoxommmocrtu Ge-
pyT 6GoJiee xpenxue uiau GoJee cinadbie CTAHAAPTHL.

TaGaunma 20

HmuTupyomas mwxala ¢ XpoOMOBOKMCIBIM KaJlneM
AJ8 onpepesieHus KPeMHUS

Yucno MUANATHTPOB OC- YgrCa0 MUIJIBJIATPOB OC-
HOBHOT'O pacTBopa HOBHOTO PacTBODA
xg:ouosoxncnoro Kanaus Conepxanue XPOMOBOKHCJIOTrO KaJsnusi| Copepxanue
(60 m2 pacTeOpa Gypn KPEeMEHSA (60 #.2 pacteopa Gypu KpeMHHAsA
B RHCTHJJIZAPOBaHHOK Si, m2/a B AHCTHAJINPOBAHHOA St, me/a
BoZie o 100 ma) Bofie o 100 #4)
1,0 1,0 7,5 7,5
2,5 2,5 10,0 10,0
5,0 5,0

Ilocne npuGaBneHHsy peakTHBa K HCHLITYEMOf BOJAE OK-
packa HOCTHraer NOJNHOH MHTEHCHBHOCTH Uepe3 5 mut M oc-
Taercs IOCTOSHHOH B TeueHHe 4aca. B 3TOT NPOMEKYTOK
BpeMeHH H nNpOH3BOJUTCS KOJOPHMETPHUPOBAHHE.

Pochopraa xuciaora

3.121. Coenunenusi QOoCHOPHOH KHCIOTH 2KaJHO HOIVIO-
IAI0TCs TOYBOH, OSTOMY OHA B UHCTHIX NHMTbEBHIX BOJA2X He
BcTpeuaercs. [IpHCYTCTBHE MX B KOJOJESHHIX BOZAX yKasHl-
Ba€T Ha Upe3MepHOe 3arpsidHeHHe NOYBH NPOAYKTAMH pac-
naga opranmyeckux Bemects. Coan ¢(ocopHOR KHUCAOTH
MOTYT NpOHHMKAaThp B BOLYy NpH NpuMeBeHuu ¢ochartoB s
YAOGpPEHHs MOUBH, a TAKXKe ¢ XO3AHCTBEHHLIMH ¥ IIPOU3BOJ-
CTBEHHRIMH CTOYHBIMH BOJaMH.

I onpenenenusi dochopHOi KHCIOTH B BOAe TpebyioT-
Al cIeAyIolHe PeaKTHBHI:

1) pactBop MoauGAeHOBOKHCIOro amMmonua. 100 ma
10%-uoro pacrsopa (NH;) MoO, cmemnmBator ¢ 300 wma
509% -noro no o6EEMY pacTBopa cepHOR KHCJIOTH;

2) pacTBOp XJIOPHCTOrO OJ0Ba, CBEXENPHIOTOBJCGHHHIA
nyTeM pactBopenus 0,1 ¢ MeTaJJH4eCKOro 0JioBa B 2 mA
KOHIIEHTPHPOBAHHO} COJSHO KUCJIOTH, K KOTOPO# MpHGaB-
JeHa ogna xamas 4%-HOro pacTBopa MeEXHOTO Kymopoca,
Sror pactBop pasfaBJfioT AMUCTWIIHPOBAHHOA BOHOW IO
10 ma;

3) crampapTHHEA pacTBOP ABY3aMeIEeHHOro ¢ocdopHo-
Kucaoro Hatpus, cofepxamuii 8 1 #2 0,1 ma nona docgpop-
HOJ KMCJOTH, IIOJyJaeMblfi IyTeM pacTtBoperus B 1 £ nuc-
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THARKposannof Boxw 0,5043 2 XMMHUYECKH YHCTOrO npO-
AyKTa.
Pacuer naBeckn (ocOpPHOKHCIOrO HaTPHs ONpeJelsieT-
Csi CJIeLYIOIHM COOTHOIIEHHEM
716,48 — 142,08;

X—0;1;

_0,1—716,48 _
X SRV 0,5043 e.

YxasanHB} OCHOBHON PacTBOD IEPE]l HAYAJOM HCCIERO-
BaHHs pa3baBidIOT NUCTHILIMPOBaHHOH Boxo# B 20 pas u
nonyvaior cTaHmapt, comepxamud B 1 wa 0,006 xe doc-
topuoi xkucaors Py0s.

1 ms 3TOTO pPacTBOpa HAJNMBAIOT B MePHYK KoaGy Ha
100 sz, no6aBasioT AUCTHIIHPOBAHHYIO BOLY IO METKH H
nepemelrrsaior. B APYTyio Takyio Xe MepHyio KoaGy HalH-
BalOT 0 METKH HCCJIelyeMyio BONY, 3aTeM B 00e KoaGH
npu6aBasioT N0 2 M4 PaCTBOpa MOJHOGACHOBOKHCIOTO aMMO-
HHS, IO OXHOR KaIJe pacTBOpa XJOPHCTOrO 0JI0BA ¥ nepeme-
muBalT. B kon6e Co CTaHZAPTHHIM PacTBOPOM INPH 3TOM
HoJydaeTcsi CHHee OKpalMBaHMe, B NPHUCYTCTBHH (ocdop-
HOB KMCJIOTH TO JXe OKpalmMBaHHe NPHOGPETaeT H HCCAeRye-
Mas Boja.

3.122. KoauuecTBeHHOE oOnpejielieHHe NPON3BOAMTCS B
KOJIODHMeTPHYECKHX IUIUHAPAX.

Omnpejnesienne HEOGXOA¥MO NPOM3BOAUTL HE NO3JHEE YeM
gyepe3 30 mun nocie npuGapjeHHs peakTHBOB. Ecam oxpac-
Xa CTaHfapTa OKAXKETCH 3HAUMTENbHO clafee MM fpde OK-
Packd HcCleAyeMofi BOJH, ONpeleleHre NPOHU3BOAAT C yBe-
JHYEHHOA WJIM C YMeHbIIEHHOH HOBOA mnopuuedl CTaHAapT-
HOTo pacTsopa,

Meap

3.123. KapGamaTHhfi METOX KOJOPHMETPUUECKOro ompe-
JleJIeHHsT Me[(¥, OCHOBAHHHI Ha 06pasoBaHMH OKPAIMEHHOIrO
COelMHEHHsT AMSTHIANMTHOKap6aMaTa MenH, sIBISETCS BeCh-
Ma 4yBCTBHTEJbHEIM H JOBOJBHO TOYHBIM.

Memasonee feficTBHe OKasHIBAIOT HMHK M CBUMHEL, JAaio-
IMe MYTb TIPH NpHGaBJeHHH peaktuBa. )Keyeso, aniOMu-
HUfl, MarHuii ¥ BHICOKHe KOHUEHTPAaLHX KaJbLIHA yCTpaHs-
IOTCS NpHMeHeHHeM CerHeTOBOM COJH.

3.124, Ins BrImosHEHHs ONPENeNEeHHs rOTOBATCHA CJeRy-
Ioll1ie PeaKTUBHL:
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1) pactBop xmmsTHIAMTHOKapGamMara HaTpHdA. 1 2 mAm-
stunnutuokap6amara matpus N(CqH,).CS:Na pacrsopsior
B | 4 MHCTHIIMPOBAHHOK BOXH. PacTBop coOXpaHAOT B
CKJISIHKE TEMHOTO CTEK1a B MECTe, 3alMINEHHOM OT CBETa;

2) pactBop ammuaka. 25%-mbii ammuak (yA. B. 0,906)
PasBOAAT HATHIO YaCTAMH JINCTHIJIHPOBAHHON BOJMI;

3) crampapTHE# pacTBop Mexn. Pacreopsior 0,393 2
CuSO, - 5Hp0 B 1 4 gucTunIupoBaHHOR BOAH; 25 m4 3TOro
pacTBopa AOBOAAT Xo 250 ma; 1| ma mocaenHero pacTsopa
conepxur 0,01 sz Menn;

4) cernetoBa coJib, 509% -HEIt pacTBOp;

5) xpaxman. 0,25 2 na 100 x4 KHCTHIMMPOBAHHOR BOXH,
MOJB3YIOTCA IPO3PAYHBIM OTCTOEHHEIM PaCTBOPOM.

3.125. Ins onpegmenenus noMemmanoT 50 ma HCOBITYeMOR
BOJBl B BhicOKui nuaumuap Heccnepa u npubGasasior 1 wma
CErHeTOBO# COMH 5 M4 aMMMaKa u 2 ma4 KpaxMajJbHOro pac-
CTBOpA MJIs NpefynpexaeHus o6pa3oBaHus MYTH IIPH IO-
caefyiomeM BHECEHUH PeaKTHBA, 3aTeM BHOCAT 5 ma pac-
TBOpa kapGomarta. Ilocie BHeceHHsi peakTHBa NPOHU3BOIAAT
nepememuBanye, CpaBHHBAOT OKPacKy ¢ OJXHOBPEMEHHO
IpUTOTOBJIEHHBIMH CTaHAapraMmy, cofepxaumumu ot 0,01 xo
1,0 e menu B pacuere Ha 1 4. [Ipu npuroroBneHMr CTaH-
JapTHHX PacTBOPOB BHOCAT BCe Te XK€ PeaKTHBH B MCIEITY-
eMyio Boxy. Oxpacku coxpaHsiorca okoso 1 «. IIpu paGore
¢ xonunentpanusamu or 1,0 1o 2,0 mz mMenu uwa 1 4 ompene-
JIeHVe 3aTPYAHUTENbHO BCJIEACTBHE CJMIIKOM HHTEHCHBHHIX
oxpacok. IIpy OKpauIeHHOCTH HCIBITYEMOA BOAH CJEAYyeT
npuberaTh K KOMIEHCAIMH OKPAacoK, KaK yKa3aHO B pasjie-
Je «[IpueMnl aHanW3a MYTHHIX M OKPalleHHBIX BOLY.

8.126. Ilpu paGote Ges cerHeTOBOM COJMYM OGBIYHO NOSIBJIA-
eTCsi MYTh IocJe NpuOaBieHHs aMMHaKa; yoajdeHHe MyTH
¢uapTpoBaHMEM BJeYeT 3a cOGOf MOHMXEHHE COAepPHKAaHUs
MeIM BCJEINCTBUE 3HAUUTENbHOH amcop6uuu Meou BHIIafa-
IOLIUM THAPATOM 2KeJe3a ¥ YaCTHYHO caMHUM (HILTPOM.

PeakTnB Ha MeAp JUSTHAAUTHOKapb6aMar HaTpHA He-
TPYLHO MOJYYUTHL B JaGOpaTOpHHX YycaoBHsaX. Hcxomumm
MPOXYKTOM MOXKET CIYXHTb TNDPOJAXKHHI JUSTHIAHUIHH,
KOTOpH# mepeBogurca myrem nefictBus NaNop Ha xos0me B
COJISTHOKHCJIOM PacTBOpe B HUTPO30AMSTHIaHMIMH. [locamen-
HUA NPH KUNSYeHWW ¢ pa3GaBJeHHHM PacTBOPOM INEJIOYH
paer gustunamud. Ilpy meficTBHM cepoyraepofa M LieJOUH
Ha AHSTUJIAMHH B 9KBHBAJIEHTHHIX KOJMYECTBax IOJYyYaeTcs
JOUSTUIRUTHOKapGaMaT HaTpHS.
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Llusk

3.127. JIuTH3OHOBHIE METOJ ONpENejeHHs] HHHKa B BOJe
paspaboran u npemnoxen M. Ji. Manura (1951). Uyscrsu-
TeapHocTh Merofa 0,1 y B o6beMe, B3ATOM Wi OIpelee-
Hus.

Ipucyrersue Menu B Boge Gomee 0,5 m2/2 memaer ompe-
JleneHyIo UHKA, U ee Heo6xoduMo yXanate OmnpexeneHuio
MEeIIAIT TaKXe KaJMufi H JKeJe30 NPU cofepxaHuu Gosee
2 me/a, a Taxxke cepe6po npu coxepxanuu 10 xe/2. Cpunen,
PTYTh HE MEINAIOT ONPENeNeHHI0 Jaxe IMPH COREPKaHUH
20 me/s. TIpuCyTCTBHE XJOPHIOB H CyJb$aTOB B KOJHYECTBE
500 me/s u muTparoB B xoamuectBe 100 me/4 He BaAuAer HA
TOYHOCTH METOZA.

3.128. I BLINOJIHEHMsI aHAJM3a HEOXOAUMH CJENylo-
IHe PeaKTHBHI:

1) cnuproBhi pacTBop AMTH30HA. 40 me NUTH30Ha pac-
TBOpstioT B 10 M4 3THIOBOTO CHHPTA H UEHTPADYTHPYIOT
10 mun;

2) enxuit Hatp, 0,01 u. pacTsop;

3) 509%-Huif PacTBOP CETHETOBOH COJMH;

4) consHasi KMCJI0Ta, 1 H. pacTBOp;

5) cepuucro-kucaniii marpuft, 20% -HEA pacTsop;

6) pacrsop pozauucroro kanus KCNS, 0,05 u.;

7) pactBop cepHokuciofi Megu. 0,393 r CuSO, - 5H;O
pacTBopsioT B 1 4 QUCTHINHPOBAHHOR BOXHI;

8) cranmapTHHE pacTBOp nuuka. 0,3354 ABaXAE mepe-
kpucraniusoBanHnoii coau Zn(CH3COO), - 2H,O pacrBopsi-
10T B 1 4 AucTuAIHpOBaHHOR BOAH; 1 £ Takoro pacrBopa
cozepxut 100 me nuuka. Y atoro pacrsopa rorosat pa6o-
YMj cTraHAapTHHIN pactBop. s atoro Gepyr 100 m2 u  jo-
BOAAT JNMCTU/JIMPOBAHHON BOXOj B MepHO# koJaGe jo 1 4.14
TaxKoro pactsopa comepxur 10 me uuHka.

3.129. Omnpenenenne nuHKa NO INKajge, IPHTOTOBJICHHOH
caepyonmum ob6pasoM: B GecuserHbe ¢ oTMeTKoR 10 m2 mpo-
6upku BHOcaT ot 0,0 xo 1,0 ms ¢ uarepBamom 0,1 ma pabo-
yero CTaHAapTHOrO PacTeopa, XoGaBAsdOT B KaXKAYI0 Npo-
6upxy mo 1 u2 0,01 n. pacrBopa NaOH n RoBOAAT AHCTHJI-
JIMpOBaHHOH BOXON 06beM XXHIKOCTH IO MeTKH, J06aBJSIOT
0,5 msa pacTBOpa [OWTH30HA, TUIATENLHO IIE€PeMENIHBAIOT.
ITocse 20-MAHYTHOTO CTOSIHMS IKaja NMpHOGpeTaeT OTTEHKH,
coxpausomyecs: B Teuenne 8 4. CojepikaHue NHHKA B IIpO-
6UpKax COOTBETCTBYer koHUeHTpanuu ot 0 xo 1,0 me/s ¢ un-
tepBanom 4epes 0,1 we. IlIkana uMeer OTTEHKH OT XKeJTo-
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OPaHKEBOTO L(BeTa B KOHTPOJbHOH NPOGHMpPKe A0 APKO-Kpac-
goro. lllkana npurosHa x paboTe B TeyeHue Bcero paboue-
TO AHS.

3.130. TIpu ananuse 1 ms HcneiTyeMoi BoAnl (c Comep-
XKaHAeM LUHKa TO KauecTBeHHOH peaxuuu oT 0,1 Jo
1 me/s) nomemator  HaphopOBYIO YAIIKY eMKOCTHIO OKOJO
20 ma, noGasasior 0,1 x4 HOpMaJbHOrO pacTBOpa COJMSHOK
KACJOTH ¥ BHIIApHBAIOT HA BOXSHOM Gane pocyxa. Cyxol
OCTaTOK pacTBOPSAIOT B MaJjoM 0oObeMe AHCTHIINPOBAHHON
BOIK M KOJHYECTBEHHO NEPEHOCAT B KOJOPHMETPHUECKYIO
npo6upxy Ha 10 ma, mo6asasior | ma 0,01 . NaOH, noso-
IAT JHETHJJIMPOBAHHON BOAON AO MeTKH, 3aTeM J0GaBis-
toT 0,5 w4 CMpTOBOrO pacTBOpa AMTH30HA, TIIATENBHO Iie-
pEeMeMnBalOT B OCTaBJAIOT CTOATh 20 MUH, TOCNE Yero cpas-
HUBAIOT OKPacKy C 3apaHee HIDHUNOTOBJEHHON IuKasoH, Npo-
cMaTpHBas IPOGHDKH cBepxy BHHM3. Pacuer coxepxanus
nunka X B me/a nponsno;x{m no popmyne

£
rie @ — KOHUEHTpalus LMHKA B NPOOHPKe, OKpacka KOTO-
pOfi COOTBETCTBYET UCHEITYeMOR, mz/A.

Ecnn npoapaunocTs Boxel Menee 30 cu, AJs  yAaseHHs
MyTH K 5 M4 ucnEITYeMo# BoAn JoGaasior 0,6 ma HOp-
MaJbHOH CONSHOA KHCIOTH M QuAbTpyioT. DBepyr 1 ma
¢uabTPaTa M NPOBOAAT ONpelicsieHHe, Xak ykasano. Ilpu
pacueTe coxepaHus LYHKA BBOJASAT IONPaBKy Ha pasbabie-
HHe consiHoi KucjoToH. IIpu Gosbmioir KecTKOCTH BOAB BO
usbexxanue o6pa3oBaHHsg MYyTH NepeJ, JoOaBJeHHEM €IKOIo
Hatpa npubasasior 0,2 ms 50%-HOro pacTBOpa CerHeTOBOH
conu. B 3TOM ciyyae mpH NPHrOTOBJIEHHH 0OPa3LOBHIX pac-
TBOPOB B KaXAyI0 NPOGHPKY HeoGXOAHMO N00aBJATH TaKHe
K€ KOJIHYeCTBa CErHeTOBOH COJIH.

Jlns ynanenusi Me[i, eciiu cojepxanue ee Gosee 5 me/x,
5 wa vcnwTyeMoit Boam noxxucasior 0,6 ma HOpmanbHOR
COJITHON KHWCJIOTH M BHIapuBalor B (aphopoBoil daluke Ha
BoxstHoOl GaHe xocyxa. Cyxoi ocraTox pactsopsior B 0,5 ma
JHUCTHJITHPOBAHHON BOABI, A06aBisioT 1| M4 pacTtBopa Men-
Horo Kymopoca, 0,2 ma pacTBOpa PpOJAHHUCTOrO KaJdsa H
0,1 ma 20%-noro pacrBopa Na;SOs; comepxuMoe uYalK{
TINATEJAbHO NePeMEUIHBAIOT U KOJHYECTBEHHO NEPEHOCAT B
HEeHTPUYKHYIO NPOGHPKY C OTMeTKOH Ha 5 ma. 3areM HO-
BOJASIT 00beM A0 METKHM MUCTHJJIMPOBAHHOH BONOH, mepeMe-
IMBaKT, nenTpudyrupyior 10 mun; 1 ma npo3pausof Xui-
KOCTH NEPEHOCAT B KOJOPUMETPHIECKYIO NPOGHPKY U MPOU3-
BOJAT ONpefeaeHHe,
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3.131. Onpepenenne cofepXanus HuHKa B BOAE OKCHXH-
HOJMHOBLIM METOAOM HPOH3BOXUTCS KOJODHMETPHYECKH C
NpeBapUTEJbHbIM OCaXKIECHHEM €I'0 OKCHXHHOJIHHOM COo6pa-
30BaHHeM OKCHXMHOJSATA LMHKA. 3aTeM OKCHXHHOMAT MHHKa
paspyliaeTcs COJMAHON KHCJIOTOH. Buaemummuics cBoGox-
BHi OKCHXMHOJIWH, SKBUBAJCHTHHHA KOJUYECTBY UMHKa, B
aMMHa4HOM cpelle ¢ A¥A30THPOBAHHOM CyAb(aHHIOBOR KHC-
JIOTOf oGpasyer a3oKpacKy. KoHIeHTpauuio a3oKpacku oOm-
pelesioT CpaBHEHHeM CO INKajOH, INPUTOTOBJEHHOH Ha
yMCTHIX pacTBOpax L¥HKa ¥ 06paGoTaHHOf TAKHM Xe 06pa-
30M, KaK ¥ HCHOHTyeMble PacTBOPHL

3.132. [Ias omnpeneineHusi peakTHBH H IIKajJy TOTOBAT
CJeAyIOIUM 06pasoM:

1) umHK YECyCHOKMCIE. 36,4 M2 yKCYCHOKHCJIOTO LMHKA
pacTBopsioT B 1 4 ZuCTHIIUPOBAHHOK BOAH. 1 M2 pacTBOpa
conepxur 0,01 me unnka;

2) OKCHXMHOJMH. 1 2 OKCHXMHOJAMHa pactBopsioT B 100
M4 STHIIOBOTO CIHPTA;

3) kucaoTa cyabpanurosas. 0,1 e CynbpaHMIOBOK KHc-
JOTEl pactBopsiior B 50 m4 3THIOBOrO cnupra, AoGaBasioT
10 M2 xpenxoj consiHOM KUCJAOTH ¥ pa3dbasasior B 100 ma
JAUCTU/IIUPOBAHHOH BOJHI;

4) Harpufi a30THOKHCJANH. | 2 a30THOKHUCIOrO HaTpHA
pacrBopsioT B 100 x4 AMCTHIIHDPOBAHHON BOJKI;

5) ammuax BoxHbIH, 256 Y% -Hulf pacTBOp;

6) xucaoTa JINMOHHAS;

7) narp eaxuft, 10%-Hbl# pacTsop;

8) denondranenn, 0,1%-HHA COIHPTOBOA pACTBOD;

9) meTusOBHIA KpacHbl, 1%-Hblf CIHPTOBOR pacTBOp;

10) xucaora coasinas, pactsop 1:5;

11) naTpuit yKCyCHOKHCIHI;

12) cnupT 3TUNOBHIL, peKTHDHKAT.

3.133. [l1a mpHroTOBJEHHA INKAJE PACTBOP YKCYCHOKHC-
Joro mmeka s koauuecrse 0,2; 0,5; 1,0; 1,5; 2; 2,5; 3,0 uz
NOMeINaloT B HPOGUDKH JIsi LEHTPHYTHPOBAHHA H HOBO-
aaT o6beMm XUAKOCTH AMCTH/IJIMPOBAHHON BoXok RO 10 ma.
B xaxnywo npoby npubasasior okoso 50 me cyxoro ykcyc-
HOKHCJIOTO HATPUs M DPOU3BOASAT OCAXK/ICHHE IMHKA PacTBO-
poM OKcuxuHOJHMHA, qo6asassa no 0,3 m4 aroro pacrsopa B
npo6y. O6pasuel NMOMEIAT Ha BOASHYIO GaHIO, NOBORAT ee
JI0 KMTIEHMs] ¥ OCTAaBJSIOT B Hell ofpasun Ha 15wun. Brinas-
mMHH OCafOK OKCHXMHOJSTA ILHHKA UEeHTPHPYTHUPYIOT, KHA-
KOCTb HajJ HUM JE€KaHTHPYIOT H NPOU3BOASAT NPOMEIBaHHE
ocanxa OT M3GHITKA OKCHXHHOJHHA XOJIOJZHON BOAOH ¢ IO-
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clenylomuM NeHTpudyrupoBauem 1o OTPHUATENbHOR AHA-
30peaKlyy B TPOMBIBHBIX BOAAX.

Tpo6y Ha NOJHOTY NPOMBIBAHKS NPOUSBOAAT HRoGaBJe-
HHeM K HpOMbIBHEM Bofam 10 xamen» pacTBOpa cyandanu-
J0Bofi KuCaoTH, 10 Kameapr pacTBopa a3oTHOKHMCJIOro Har-
pus u 5 xaneas 25%-HOro pacrsopa ammuaxa. Ha noJiHoOTy
NpOMbIBaHUS yKa3bIBaeT CBETJIO-COJIOMEHHAs OKpacka mHpo-
6n1 B mpoBupke Haj ocagkoM. [IpoMuITEIE OCaf0K pPacTBOPS-
10T IpH Jerkom narpeBanuu B 0,5 ms pacrBopa CyJabdaHu-
JIOBOR KHCAOTH C fobaBuaenuem 0,5 m4 pacTBopa asoTHO-
Kucaoro Harpus 4 0,3 xa pactBopa ammuaka. [lonyuennsie
PacTBOPH a30KPacoK JIePeHOCAT B NPOGHPKH c JAOBENACHHEM
o6beMa pactBopa xo 10 ma. Illkana HMeer CBeT/IO-KeJTHE
OTTEeHKH NPH KOHIEHTPanusx nuHka meHee 0,6 mz/a, TeMHO-
JKEJATHE M CBET/IO-KOPHUHEBHE —IIpH GOJbLIIOM COJAEepXKa-
uuy yuHka. llIxana coxpanser yCTOf4HBOCTb B TEUeHHE CY-
TOX.
3.134. IIns ompenenenns B HcclepyeMmylo npoby po6as-
JISI0T JUMOHHOJ KHCJOTH B KoauuectBe 100 ms, 3aTeM mo-
6aBasIOT O KalulsiM PacTBOp €AKOro HaTpa A0 LIeJOYHOH
peaxuuu 1o penondranenny u0,3—0,5 42 pacTBopa OKCH-
XHHOJMHA. PacTBOp HarpeBaloT Ha BOASHOR GaHe W KUNATAT
15 wmun. Ocafiox meHTPHGYTHPYIOT, NPOMEBAIOT XOJOXHOH
BOJON OT M36HITKa OKCHXMHOJHHA C NOCJAEAYOIUM HeHTPH-
¢yrupoBannem u pacrsopsior B 0,3 #2 pacTBOpa coOJNHOR
KHUCJOTH B NPHCYTCTBHH METHJIOBOI'O KPaCHOro.

B 00pa3oBaBmHiCA pacTBOP OKCHXMHOJATOB IIMHKA,
MarHus, Meiu HOGaBJASIOT KPHCTAJVIAYECKHH YKCYCHOKHC-
Jblfi HaTpHil N0 mepexoja PO30BOf OKPackKH pacrsopa B
XKeJATyl0. IIpy 5TOM BHINaZaloT B 0CaJ0K OKCHXHHOJATH IIHH-
Ka M MeJlH, a MarHuii ocraercs B pacTBope. IIpo6Gupky c
OCaJIkOM NOMEINAIOT Ha BOASHYI0 O6aHio, KunATaT 16—
20 mur, HeHTPHYTHPYIOT, 3aTEM NPOMBIBAIOT 0CajO0K XO-
JIONHOH BOJOH, PacCTBOPSIOT M IPOM3BOAAT CpaBHEHHE OK-
packu ¢ paHee NPHIOTOBJIECHHOH MIKaJOH.

IlpeneabHble KOHIEHTPAUMM LHHKA, ONpeAe]seMule HAaH-
HBIM MeTozoM, oT 0,3 o 3 me/s. JlomycTHMoe pacxoxieHHe
MeXZy IByMs NapaijelbHbHIMH onpefeneHusamu 0,1 m2/a.

CauHen

3.1385. Cy/bduanbf MeTO OCHOBAH Ha NMpPEABAapUTEILHOM
BHIIJIEHNH CBHHIIA B OCA[OK MyTeM XOGaBJIeHHS K HCCIeNy-
eMOft BOJE XJOPHCTOTO KaJbUMA M COXb. AfcopGuust ocaj:
KOM MeNH H APYTHX MEIIAIoIHuX BEmECTB HCKJIIOYaercss Jo-
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6aBieHHeM K  pacTBOPY  aMMMakKa M XJOPHCTOTO
aMMOHUSI.

Kosopumerpuueckoe onpeneseHHe BHIAEJAEHHOTO CBHH-
1a B CHJIbHOWIEJOYHON cpefie.

3.136. IIpu ompeneneHuyu HEOOGXOAMMEI PeaKTHBHI:

1) xsopucthit amMonu#, 25%-Hblii pacTsop;

2) xJopucTHI kaasuui, 1,0 H. pacTBOp;

3) yraekucanit natpu#, 1,0 H. pactsop;

4) ammuax, 259 -Hblf pacTBop;

5) consinasi Kuca0Ta, 2%-Huif pacTBOP;

6) cerueroBa coab, 509%-HEIR pacTBOp;

7) enxwuit HaTp, 27 Y% -HBIH pacTBOD;

8) cepuuctnit Hatp, 10%-HBA [VIMIEPUHOBHIE pacTBOP;

9) craHAapTHHI PaCTBOp a30THOKMCJOIO CBHHIA X. U.
Pb(NOs); 0,1598 2 pactBopsiior B HeGOJBIIOM KOJMYECTBE
pas6aBienHoR asotHol kucJoTsl (1:99) u moBOIAT TEM XKe
pactBopoM Kuciotsl A0 500 m4. 1 ma 3TOrO pacTBopa CooOT-
BerctByeT 0,2 me Pb. Pa3basnss ero 20 pas, nosnyualor pa-
Gouuil cTaHAapPTHHI pacTBOp, 1 M4 KOTOPOT'O COOTBETCTBYET
0,01 me Pb.

3.137. Ias onpepenenus Gepyr 250—1000 xs Bomel B
3aBHCHMOCTH OT OXKHJaeMOro cojepxaHus cBuHNa. JoGas-
JsI0T Ha xaxzasie 100 4 BOABI 4 M4 pacTBOpa XJOPHUCTOTO
aMMOHHSA, 1 ma xJopHcTOro Kagabuus, 10 ms ammuaka u 1 ua
pactBopa consl. IIpoGy 3akpriBaloT mpoGKoit, XOpomo Iepe-
MENIMBAIOT U JAalOT OTCTOAThCS. BepxHuil mpospauHblil cioi
OCTOPOKHO JIeKaHTHPYIOT, OCaJIOK C OCTaBIIHUMCH KOJHYeCT
BOM Xujkoctu GuiabTpyioT. Cocyl NPOMBIBAIOT IHCTHUIIM-
pOBaHHOA BOJOf, mponyckas ee uepe3 GuabTp. DuiabTpaTH
TPOMEIBHYI0 BORy oTGpachsiraioT. Ocafok Ha uabTpe pact
BOPSIIOT B COJISTHOM KHCJIOTe, cOOMpas COJNSHOKHC/IBIH pact-
Bop. ITocne nosnoro pacTBopeHusi 0ocafka GUILTD NPOMEIBA-
0T JUCTHJJHPOBAHHON BOJOM TPH pa3a, HANOJHASA (GHILTD
noBepxy. COJSTHOKUCHBI PACTBOP M NPOMEIBHEIE BOJH Hepe-
HOCAT B MepHYIo nocyly u mosojsar no 100 usa puctuaaupo-
BaHHOM BOJOH.

JIs XKOJNODMMETDHUECKOro ompenenenus 6epvr 50 m. co-
JISTHOKHCJIOTO pPacTBOpa U J00aBJSIOT IOCJHEN0BATENbHO
2,5 ma cernetoBoil coamu u 1,5 ma pacTBopa enxoro Hartpa.
[Tocne moGapnenus kaxjaoro peaktuBa InpoGy TINATENBHO
nepeMemuBaT, OQHOBpeMeHHO roToBsiT 2—3 00pasloBBEIX
pactBopa. B mepurie kon6ouku Ha 50 ma BHOCAT pabouui
crangaptHbiit pactBop Pb(NO;)s B KOJMYECTBE MUJIHJIHT-
POB B 3aBHCHMOCTY OT OXHJaeMOTO CONEPXKaHMS CBHHIA.
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lloBozsiT o6beM ABaMJEl NMeperHaHHOH NUCTHIIMPOBaHHON
BOJIOR N0 METKH M R00aBJsfIOT 2,5 M4 PacTBOPa CErHETOBOM
comu u 1,5 ma pacTBOpa eiKOro Hatpa, NMepeMemuBasi pa-
CTBOp HocJie KaxJoro no6asienus. 3ateM B KOJIGOUKHU C UC-
caenyemolt mpoGodt 1 0GpaslOBEIMH PacTBOpaMu J06aBJISIOT
no 2 xamru pacrBopa NapS, nepemMemuBaoT ¥ CPABHUBAIOT
OKpacku B nuaupAapax I'eHepa miu co mxaJjofi CTaHAApTOB
B nuauHapax Heccaepa,

Ilpu onpemenennu B umaupapax [eHepa cojepxanue
cBUHIA X B M2/A BHUHCJSIOT 1O GopMyJie

0,01n 4 V,-1000
X=rv—72 —
hVV,
re n— pabounii cTaHLAPTHH PacTBOP, B3ATHEA /IS NpH-
FOTOBJIEHHS CTaHJapTa, MA;
hy— BEICOTA CTOI6A B IMJIMHIpE C HCILITYeMOH HpoGoH,
o
V —o06beM CONAHOKHCIOIO pacTBOpa, B3SITHIA AJA KO-
JIODHMETDHH, MA;
Vi1 — obmuit 06beM COJSTHOKHCJOTO pacTBopa, M.z,
Vs — 00BbeM HCnBITYyeMOH BOJKL, B3SITON AN OCaXKAEHHUS

CBUHILA, MA;
h— BricoTa cTONGA B UWJAMHADE CO CTAaHZAPTHEIM pac-
TBOPOM, OM
IIpu onpeneneHNH METOLOM CTAHAAPTHOH LIKAJKI
X — @V1-1000
1270

rle @ — COLepXKaHue CBUHIA B CTAaHZApTe, OKpPacka KOTOPO-
rO COBNaJa C OKPacCKOH HCIBITYeMOfl MPo6H, ma2.

ITpu ompeneneHny CBHHLIA HEOGXOAMMO CTaBHUTb KOHT-
podpHyio npoby. Jas 3Toro ABasAn NePerHaHHYIO AMCTHI-
JaupoBanHyio Bogy (100 x1) oGpaGaThiBalOT TeMH Xe peak-
TUBaMH, KOTODHE NPHMEHSIOTCH IJIs ONpejeseHHst CBHHIA.
STuM BBOJ¥TCA IONpPaBKa Ha BO3MOXKHOE 3arpsisHeHMe pe-
aKTHBOB CBHHIIOM, UTO HeJaeT U3JIMIIHeHd CJIOXKHYIO oOIlepa-
IIUI0 OYHCTKM PEaKTHBOB.

IlBernrie Boxrl o6pabaTeiBaioT nepcyiabdaToM aMMOHHA
(12 100 s Boxb moGamasior 2,6 ma 5%-moro NH(Sy0s) u
BBLINAPHBAIOT AJIS PaspyIueHHs nepcyibdara.

drop

3.138. Meton ompefnesieHHss (TOpa OCHOBaH Ha CHOCOG-
HocTH (OTOPHAOB M3MEHATb OKPacKy IUPKOHAJH3apHHOBOTO
peakTHBa M3 Po30Bo# B XKenTylo. Ha ocHoBe miuTesbHOrO
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onelTa psana jgabopartopuit paspabGoraHa MonudHKauus Me-
TOAA.

3.139. IIpn npsMom onpeneneHHn (TOPa HCMOMb3YIOTCS
PEaKTHBHI:

1) uupkoumit asotnorucami. PacrBopsior 0,736 2 a3or-
HOKHCJIOro mupkoHus B 100 44 RHUCTHAJHPOBAHHOA BOXH
€CcJIH PacTBOD MYTHHI, €ro QHJALTDPYIOT;

2) anusapun-MonocyinbdoHar Hatpus 0,148 2 B 100 xa
JHUCTHI/IMPOBAHHO# BOMKL;

3) cepnas kuciaora 2,1 u;

4) nMpKOHAJAM3apPUHOBLIA peakTHB. B MepHyio KoJGy Ha
200 ma BHOCsT 10 M4 pacTBOpa 230THOKHCJIONO LHPKOHHS,
npubasasior 20—30 x4 KUCTHANHPOBAHHOM BOAH U MEJJIEH-
HO [0 KaIUIAM NIPH IOMewmuBaHuu npubapisior 10 ua amu-
3apHH-MOHOCY/Ib(paHATA HATPHfA, NOCAEe YEro NOJHMBAIOT [0
METKH AMCTHJIJHDPOBAHHOR BOJOH, TINATENbHO NEepeMeluBa-
I0T, NepeHocsT B JHTPOBylo KoaGy, npuGasasior 200 ma
2,1 H. CepHOR KHCJOTH, CHOBA NEPeMeIUBalOT 1 JOBOAAT 10
MeTKH AMCTH/JIMPOBAaHHOA BOAOH. OCTaBAAIOT CTOATh peax-
THB Ha | # B TeMHOM MecTe, IIOC/Ie Yero OH IOJEH K ynorpet-
JIEHHIO B TEUEHHE CYTOK;

5) ¢ropucreii Hatpuit. Pacropsior 0,2210 ¢  nBaxpn
TIEPeKPHUCTAJIN30BAHHOTO (PTOPHCTOTO HATPHS B AMCTHIIH-
pOBaHHO# BOJe M NOBOAAT A0 1 4; M3 3TOTO pacTBopa roTo-
BAT B JieHp ONpefesneHuss pabounii CTaHXapTHHA pacTsop,
pas6asiss ero B 10 pas; 1 4 3TOTO pPacrTBOpa COAEPKHUT
0,01 me dropa. O6a pacTBopa xpaHAT B CKIASHKAX, BHyTpeH-
Hfsl TOBEPXHOCTh KOTOPHIX 3anapaduuupoBana.

Hs paGouero pacTBopa TOTOBAT CTAHAAPTHYIO WIKAJy.

s sroro B 10 Xosopumerpuueckux nuaunapax Hec-
caepa ¢ MeTkoi Ha 100 x. BHoCAT mocaeRoBaresbHo 1, 2, 3,
4 5,6,7,8,9, 10 »2 pabouero craHZapTHOro pacTBopa
¢ropucroro HaTpua u RoBOAAT Ao 100 ma AMCTHINIMDOBaH-
poii Bomoii. IIxana orBeuaer comepxanuio ¢propa ot 0,1 mo
1 me/a.

B 11-i uuausap, cayxamui Iias KOHTPOJS, BHOCAT
100 #4 DUCTHAINPOBAHHOX BOXHI.

3.140. [Ins ompenenenus ¢propa B uuaumnap Heccnepa
noMemator 100 u2 ucnuryemofi Boawl. Ilpnm 25—50 mz no-
BOAAT o6bem AMCTWIIMpPOBaHHOA Bojo#k Ao 100 ma; sarTem
K CTaHAApPTHHIM DPacTBOpaM IUKAJH, BKJIOYasg H KOHTPOJb-
Hyio mpo0y, u K HCIHTyeMoft Bofe mnprOaBisior no 10 xa
MUPKOHAJH3aPHHOBOTO PeaKTHBA, XOPOMIO NepPeMemHBalOT H
OCTaBJIOT CTOATh Ha HOUb B TIPOXJNAJHOM M 3aTEMHEHHOM

120



MecTe, nocJe Yero KOJOpHMETpUpylor (HpocMaTPHBas oXpa-
IeHHBe pacTBOPH CBepxXy BHu3). Koamuectso ¢ropa X B
Mme[a onpepensioT no dopmye.
X=2 1000
14
rje a— cofiepxanue GTopa B NUIHHIADE IIKAJH, M2;

V — 06beM BOAH, B3ATON JJIs1 ONPENEJCHUS, M2.

MyTnas Boja AomkHa OHiTh NpodHAbTpPOoBaHa. Ecan me-
JIOYHOCTb BOAHI GoJblne 4 m2-9K6/4, TO HEOGXOLUMO €€ Hel-
Tpanu3oBath Ko 4 me-axs/s 0,1 H. asoTHOA xmcioTOH. [{Hc-
TH/VIHPOBaHHAsl BOJA JOJXKHA GLITh IMpPOBEpPeHa Ha OTCYTCT-
Bue B Heil pTopa. B clydae nonoxuTesNbHOH peaKuuH Ha
($TOp HEOGXOAMMO MOJL30BATHCH [JBaXKIbl NEPEerHaHHOH BO-
nof. Cnoco6 npaMoro onpezeneHuss ¢Topa MoxeT GHITH
NpHUMEHEH NPH COAEPKaHUM B MCHHITYEeMOH BOJe Cy/abdaToB
SO% e cpuume 300 mefa, xnopunos Cl- He cBrime 250 x2/a,
xkese3a He Gosee 1 me/s, docdaroB He Gosbme 1 me/s u
LBETHOCTH He BHIe 25 zpad.

3.141. Onpenenenne Gropa B BOKE MOXKeT NPOM3BOAHTH-
€l C Ipe/BapPHUTENbHON IUCTHIIANKEH,

Jna 3Toro HeoOGXOXMMH
CleAyiollve PeaKTHBH M  am-
naparypa:

1) Kucnora cepHas XUMH-
yecku uncras (ym. B. 1,84).
Kucnorty npensapuTesbHO KH-
HATAT JO TYCTHIX GeJbiX 1apos
B BBITAXXHOM WKady;

2) oeppocusnunuit,  pac-
TEPThfi B NOPOLIOK, HMJM HYHC-
THIA KBapUEBHIA MECOK, KOTO-
PHEIi A0MXKeH ObITb NPOKHUMSA-
9eH B KPenKOA CepHOH MM
COJAHOM KHCAOTE H 3aTeM
NPOMBIT  JUCTH/JIHPOBAHHOR
BOJIOA U BHICYLIEH:

3) cepHOKHcIIOe cepebpo.
Hacermenusi pactsop—1 e
cepHOKHCJIoro cepe6pa B 100
ma Bombl, 1 ma pacTBOpa co-
oTBeTCTBYeT ~ 1,5 M2 xyopa.
Ecau XJIOPHAOB MHOTO, TO Puc. 16. Anmapat st OTTOHKH
Ag,SO, npubasasior mo pac- ¢ropa

1 — coent
4eTy B CYXOM BHAE; e, 2— miaad

Te
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4) eaxui natp. 0,1 H. pacrsop.

3.142. Aunapar AJs oTroHa ¢ropa (puc. 16) cocrout us
neperoHHol koa6w Ha 200 w4, HeGOJBLIOTO IUAPHKOBOIO
XOJIOAHJIBbHAKA M NapooGpasoBaTest — IIOCKOAOHHOHK KOJI-
6ui Ha 1 4. TleperonHas KoaGa 3aKpuiTa NPUILAHPOBAHHOMA
CTeKJSIHHOK NpoGKoll. Uepes Hee NPOXOAST /Be CTEKISIHHBIE
TPYOKH, KOTOpHE NOXOAAT IOYTH JO AHA Koabu. OnHa us
HHUX CJOYXHUT JiJI MOJAyH Napa M M30THYTa IOJ MNPSIMBIM Yr-
qaoM, Hapyxumuifi KOHel ee COeXHHEH ¢ MapooGpasoBaTeseM.
Jpyras Tpy6ka B Hapy»HOH 4YaCTH IEPEXOAUT B MaJjeHb-
KyIo BOPOHKY c LIPHTEPTOil TPOGKOH, Uepes KOTOPYio BJiUBA-
10T UCIILITYEMYIO BOLY ¥ PEaKTHBHI.

TepMOMeTp I8 M3MEPEHUsl TEMIePaTypPHl IeperoHseMon
KHIKOCTH BCTaBJAAETCH B NPOGHPKY, BIASHHYIO B CTEHKY
TeperoHHOH KoyiGhl B ee HUXKHEH JacTH.

IMap moaywator H3 AUCTHJIHPOBAHHON BOXEL, K KOTODOH
npuGaBasior 20 x#2 0,1 H. pacTBOpa €IKOro HaTpa [0 Iue-
JIOYHOH peakUuM M KHIOWIIAPH JJsS PABHOMEPHOTO KHIIEHHS.
Iapoo6pasoBareis COEMHSAIOT ¢ NMEPEroHHON KOJAGO# CcTeK-
JIHHO# TPYO6KOii.

3.143. Ilpu onpefeseHun B HePErOHHy0 KoaGy BHOCAT
0,3 2 deppocuiayuys Hau KBapuesoro necka, 10—50 maz
HCIEITYEMOH BOJibl, CEPHOKHCJIOe cepeGpo (mo pacuery AJs
OCaX/IeHHs] XJIOPHAO0B) H 25 M4 KOHIEHTPUPOBAHHOR Cep-
HOB KHCJOTH, Ofmui 06beM He ROJKeH NPeBHmAaTh 75 MA.

Ileperonnyio Kosa0y HarpeBaloT OJHOBPEeMEHHO C Hapo-
o6pasoBaTeyieM, PeryJiupys IJlaMs TOpeJKofl TaKuM obpa-
30M, 4TOGH TeMIIepaTypa B NEDErOHHON KoJGe JOCTHIIA
100—110°C, npu aToM BOAa B napooGpa3oBaresie MOJNKHA
3axunerb. Jlanee TeMnepaTypy B TIeperoHHofi Kojabe IOA-
IepXKuBaIOT B npefenax 1256—140°C.

TepBbiit AHCTHIIAT COGHPAOT B MEpHYIO KoJGy Ha
100 u2, B KOTOpPYIO IpeBapHTe]bHO HanuBaloT 5—10 x4
JNUCTHIIEPOBAHHON BOAML, NOrpyXKas B Hee KOHEL XOJOIHUJIb-
HHKa. 3aTeM NeperoHsIOT elle ABe NopuyH: ciadata 100 ma,
a sateM 50 ms, KoTophie AOBOAAT mo 100 m4 AUCTHUIAIUDO-
BaHHOJj BOAOH.

JIMCTH/VIAT NPOBEPAIOT HAa KUCJAOTHOCT, C METHJIOBBIM
OpaHXeBHIM HMHAYMKAaTOpPoM. B ciyuae xuciofi peakuuu Iu-
crunasar Hefrpaausyior 0,1 H. pacTBOpoM €IKOr0 HaTpa,
npuueM, eciu Ha HeATPanu3anMio pacxomyercs Goabiue
2 Ma IENOUH, TO OTTOH IOBTOPSIOT. JIUCTHIIATE NEPEHOCAT
B umauuipsl Heccrepa, ofuHaKoBLHE C MUIHHAPAMHA IIKaJIbL.
K nuernanatam H K CTaHAZAPTHEIM PacTBOPAM UIKAJBl IpH-
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6aBasiior no 10 w4 HHUPKOHANM3APHHOBOTO PEaKTHBA M  Ja-
Jlee TOCTYMAIOT TaK Xe, KaK H NPH NPSMOM ONpe/eseHHH

dTopa.
Conepxanune ¢propa X B Me/4 PacCUHTHIBAIOT MO QopMyIie
x = (a+18)1000
V ’

rie @ — conepxanne ropa B DePBOM AUCTHIIATE, Me/a;
b — copepxanmne pTOPa BO BTOPOM JHCTHILIATE, M2/A;
V —o6mpeM ucnbiTyeMOH BOAB, B3ATOH JJsi ONpenele-
HHUS, MA.

B TpeTbeM AMCTHIIATE, KaK NPaBUJIO0, HTOPA HE LOJIKHO
OniTe. Ecan dTopa B McnEITyeMO# Boie Majo, TO JJia Ompe-
IeneHHs Oepyr Gosbuiue 00beMbl BORKHI, TIOAIIEJAYHBas ee
pacTBOpoM eAxorg Harpa mo deHondTalenHy, ¢ H3GLITKOM,
3aTeM BHIIAPHBAIOT B IUIaTHHOBOK wamke 1o 40—50 wma,
HeATPaNH3YIOT CEeDHOH KHCJIOTOH, Jajee NOMEINaloT B Iepe-
TOHHyI0 KOGy M NPOH3BOJAST ONpeJelienre, Kak yKa3aHo
Boime. UucroTa peakTHBOB JO/KHE OHITh NpPeABapHUTENIbHO
IpoBepeHa KOHTPOJBHBIMM HcCiedoBaHHUAMM. [las  3TOro
MOCTYNAIOT TaK e, KaK NPU OnpefeseHnH (Topa B HCIHITY-
eMOii BOJE, TOJBKO B3aMeH ee B NePErOHHYI0 KOJGy BHOCST
50 x4 KBaXbl MeperHaHHON AHMCTHJIHPOBAHHON BOJEHL

U B 3TOM Ciyuae mpefBapuUTESbHO HEOOXOAMMO IpOBe-
PHTb repMeTHYHOCTH npubGopa. IIpm 3TOM IOCTYyNalOT TakK
e, KaK IIPH IPOBEPKe HCTOTH PeakTUBOB, c TOH pasHHIEH,
YTO B MEPEroHHyI0 K06y BMecTo 50 #4 AMCTHIJIHDOBAHHOH
BOALI TpubaBasior 40 m4 AUCTHIMDOBAHHON BOJH H 5—
6 ma pabouero pacrsopa NaF. B nucTmiisite onpenensior
¢dTOp, KAK yKa3aHO BHILIE.

Hon

3.144. Ins1 onpenenenus #oja B BOAe NPHMeHseTCH, IO
NpeuMyIlecTBY, O6GbeMHbIi METOX, OCHOBAHHHI Ha OKMCJIe-
HHM GpOMOM HaXoJsImerocs B Bofe Hoxuma s hoxat. Flonar
IOpu RO0GaBJEHHHM K HeMy B KHCJOA cpelle HOXHCTOTO KasHs
BHIAENAeT CBOGOXHHIA HOX, XOTOPHI OTTHTPOBHIBAETCS THO-
cynbhaToM npu Ko6aBjieHHH KpaxMaJa.

Peaknuu npoTekaioT no cAeAYIOIUM ypPaBHEHHUSIM:

KJ 4 3 Br, 4 3 H,O = KJO; + 6 HBr;
KJO; + 5 KJ < 3H;SO, = 3H,0 + 3 K,SO; + 3J5;
Js -+ 2 Na,S,05 = 2 NaJ - Na,S,0.

123



3.145. Ina ompexeseHus: rOTOBAT CJAEAYIONHE DPEAKTHUBHL:

1) RucTHAIMpOBaHHAasg BOJAA, KOTODPas IeperoHsercs
IBaX[bl C NOTALIOM H NepMaHraHaToOM KaJus;

2) pacrsop mnorama, [I'oroBmTcsi pactBopeHneM 250 2
XMMHUYeCKH wucToro peaktuBa B 200 w4 NHCTWIIHPOBaHHOH
Boxbl. K pacTBopy B JenuTeNbHOR BOPOHKe JA06aBAfIOT
25 ma STUIOBOTO CHHPTA M MHOTOKPATHO BCTPAXHBAIOT.
Iocse orcrauBaHus OTAENISIOT CIHPTOBOM CJOH ¥ K BOAHO-
My pacTBOpy BHOBp AoGaBisior 25 x4 coupra M ONATH
BCTPAXHMBAIOT. YKA3aHHYyI0 ONepauuio NMoBropsior 5—10 pas
H 6osee B 3aBHCHMOETH OT 3arps3sHEHHs TIOTalmla HOXOM.
Orhenennsl OT CIMPTa BOAHHI PAcTBOP BHIIAPHBAIOT RO
BHINAJAEHNss KPHCTaLNoB. 1o oXnax/JeHun BhnaBIIKE KpHC-
Ta/VIel OTAEJSIOT H NOMEWIAIOT B CKASHKY ¢ NPHTepPTOR
npo6xoii. Hasi paGotm npuMensitor 50%-ubiii pacrBop ouu-
IIeHHOT0 NoTama;

3) homucteii Kanuit. Colp NepeKpHCTaIH3OBLIBaeTCs
#3 BOXHOrO pactBopa. KpucTannusauus COnM yBeJWuMBaeT-
s, eC/IM B OXJMAXJEHHEIA pacTBOP € KpHCTalIaMu 106aBUTh
STHJOBHIH CHUPT. BHNaBwyio codb OTAEISIOT OT PacTBOpa,
NPOMEIBAIOT HEGOABIIMM KOJMYECTBOM CHHUPTA, NPOCYIIHBA-
10T CHayaja MeXJIy JHCTaMu QHJABTPOBANbHOY Oymary, a
3aTeM Ha BO3JyXe B 3aTEMHEHHOM MecTe M XpaHAT B CKJSH-
Ke U3 TEeMHOro crekia. [aa paGoTw roroaT 5%-Heii pac-
TBOD;

4)3TUJIOBH# COHPT;

5) ruocyabdar natpus. 0,001 H. pacTBop roToBuTcs Ime-
pen turpoBanHeM pasGaBienuem 0,1 H. pacTBopa THOCYJIb-
(aTa, TUTP KOTOPOrO H3BECTeH, NMPOKHIAYEHHOH NUCTHILIA-
poBaHHO# BOJOH;

6) 6poMHas Boja (HACHIIEHHBIH BOAHBIA pacTBop Gpo-
Ma). OHa JfoJaxXHa OHTh CBEXEIPHrOTOBJIEHHOH;

7) xpaxman 0,5%-Hbil (cBexXenpHroTOBJEHHHI);

8) ceprag kucjora 0,5 H.;

9) memsa B mopomKke. IIpoMunBaercsa pa3GaBAcHHOHK CO-
JITHO# KHCJIOTOM M ropsiueit BONOH, 3aTeM NOACYIIABAETCS
¥ TIPOKAJIHBaeTcs B Mydedre.

Bce peakTHBH NOJKHEI GbHITb IPOBEPEHH Ha YHCTOTY OT
fiola npyu MOMOINY KOHTPOJIBHOI'O ONLITA.

3.146. I na onpepenenus 1—3 2 OTCTOSHHO#A BOAM, OT-
JleJIeHHOM OT Ocajika NeKaHTHPOBaHHEM, OMEInaloT B KOHH-
UeCKyI0 KoJaGy H NOAIIENAaYHBAIOT TIOTAIIOM JO OTYENIMBO
IeJIOYHOR peakiuun Io (eHondranenHy (xKaneJbHas peax-
nus Ha GyMaxKy, cMoueHHylo deHondranentnom). Jlas pas-
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HOMEPHOTO KHIIeHHsi B KOJAGY BCTaBJAIOT AJHHHYIO TPYOKY.
ConepxuMoe ynapuBaiot A0 o6bema oxoso 100 x4, nepeno-
cat B (apdopoBylo wamKy M BHIOAPUBAIOT ZXocyxa. [as
yhaJienus; OPraHUYeCKHX BEIIECTB JalIKy C OCTATKOM IpO-
KanmpaloT B Mydeae npu Temnepatype oxoso 400°C B Te-
genne 3—b5 MuH, OXJaXAAIOT, CMadHBAIOT 2—3 KalJIsaMH
BOJIEI, TOJCYIIMBAIOT HA BOASHO# GaHe M BHOBb IPOKAJUBAIOT
B My¢ese. [Ipu OTCYTCTBMM TepMONApH TeMIEpaTypy myode-
J51 MOMHO NPHOGIMMKEHHO YUMTHIBATb CAELYIOUIHM 0OpasoM.
Pspom ¢ wamxkoi ¢ npoGoji cTaBsaT HeGoabwoi dapdopo-
BB THUI'€JEK ¢ XYCOYKOM MeTa/JIMIeCKOro IMHKA, TeMIepa-
Typa nJaBieHus Kotoporo oxoxo 420°C. IlpoxanuBanue
HEeoOXOAMMO BECTH N0 Hauala maaBieHns nuHka. I[Tocre
HPOKaJHBAHUS OCafOK pacTBopsioT B 5—10 ma aucrumim-
pOBaHOH BOAH, GHIBTPYIOT Yepes MaJeHbKHi 0e330JbHbBIA
uAbTP, NpeABAPUTENbHO NPOMHTHI ClabLIM PacTBOPOM
noraiia, cBO60JHOro OT HOXa, M 3aTeM AUCTHIJIHDOBAHHON
BOAOM, KOTOpasi IpHMeHsercs MJas BCero ananusa. Ilocie
NIepeHECeHHs] BCEro Ocajka Ha (QHJLTP €ro NPOMKBAIOT He-
CKOJIbKO pa3 AMCTHIIIMPOBAHOH BOAOH, COGHMpas NPOMBIB-
HHe BOJAW ¥ ¢uiasTpar B ¢dapdopoByio uameuxy, H CHOBa
BHIIAPUBAIOT Jocyxa. Ecim 0CTaTOK OT BhIIapHBaHHsA
¢masTpaTa OKpalleH, cleJOBaTeNbHO, YAaJeHHe OpraHuyec-
KHX BelecTB NPOKaJMBAHHEM GHIIO HENMOJHHIM, B 3TOM CJYy-
qae IPOKAJUBAHHE CJAEAyeT NOBTOPHTb. UallKy OXJaxAaloT,
Ro6aBasiior 2—3 Kamiy BOAH H COLEPXKHMOEe pPAacTHpaloT
araToBHIM NEeCTHKOM MM CTeKJSHHOJ NaJIoukofi C yToJlie-
HHEM Ha KOHIle, IIOCJE Yero A06aBisior 3—5 M4  4HCTOrO
cmupra. [onyuusmylocst nmociae no6aBieHHs CIHPTa Maccy
TILATEJbHO PACTHPAIOT A0 MNOJIyYeHHs IACTHl H 3aTeM CIHp-
TOBOJ PacTBOP CJHMBAIOT B KOHHUECKYIO KOJIGOUKY eMKOCTBIO
50 w. IIpn HaMHYHH NacTHl CHHPTOBOH PACTBOD JIETKO CJIH-
BAIOT B BHJE NPO3PaTHOTO PACTBOPA. DKCTPAKIUIO CIHPTOM
nosTopsAioT 5—6 pas. Ecan npa NOBTOPHBIX 9KCTPAKLHAX HE
noJiydaercs nacTa, To ClAefyeT K OCTaTky JHro06aButh 1—2
Kamiu morama. 1o oxoHuaHHM SKCTPaKnHu CIMPTOBOH pac-
TBOD, COGPAHHBI B KOJGOUKY, NMOAILENAYHBAIOT OXHON-ABY-
Msl KalVIIMH Da3BefeHHOrO pacTBOpa IOTalna, HepeHOCHT
€ro B INIaTHHOBYIO WX (papdopoByI0 uamedKy X BhHIIapuBa-
I0T Ha BOAsIHOK GaHe, CTPOro cjeis 3a TeM, 9TOOH CHHPT He
Kunelm,

TTocse moOJHOrO MCHAaDEHMs CIHPTA OCTaeTcs HaJjeT, Co-
Aepxamuit HORUJA, BbIACJNEHHBIA U3 B3STOro o0beMa BOAHI.
OcraTox pacTBOPSIOT B 5 M4 NMCTHIJIHPOBAHHON BOJHI, KO-

125



GaBsisifl ee NOC/AENOBATENbHO MOPUUSAMH 3 M4, lua u 1 ma u
IepeHoCcsl pacTBOp B KOJAOOUKy Ha 25 ma. 3ateM pacTBOp
noaxucasior 0,5 #s 0,5 H. cepHOH KHCIOTH, MPOBEPSIOT pe-
aKIHMIO MJIATHHOBOM MIVION Ha METHJIOBYIO OpaHXKeBylo 6y-
MaxKy. [lo NOCTHXXEeHHH KHCJION peaKkUMH AONOMHHUTENbHO
npubasagior 0,5 ms 0,5 H. cepHON KHCJIOTH, 0UYeHb HEMHONO
TIOPOINKA NMEM3K X TPH Kalliy CBeXKeIPHTOTOBJIEHHON GpOM-
HOJ BOABI, KONGOYKY CTABAT B HAKJIOHHOM IOJOXKEHMH Ha
XOpOIIO pasorpeTyio mecyaHyio GaHI0, HArPeBalT 0 KHMIle-
Hust ¥ KunataT 5 mun, Ilocne aToro KoJA60UKY OXMaXaloT.
K oxnaxaenHomy pactBopy JHoGamisior 0,1 ma 59%-Horo
pacTBOpa HOAWCTOTO KaJHs Ha Kax[ble 2 M4 KHAKOCTH H
Tpu xanuu 0,5%-Horo pacrBopa KpaxMmana., BreienuBiuiics
#iox orrurpoBuBator 0,001 H. pactBopom THOCyAbdara Hart-
p¥s U3 MHKpoGiopeTkd. THTPYIOT MEAJIEHHO A0 IOJHOTO
o6ecuBeunBanud. 1 s 0,001 n. pacrBopa THOCyJabdaTa HAT-
pusi coorsercrayer 21, 15 y foxa. Breruncasior conepxanue
viona X B y/4 10 hopmyne

X — _n-21,15K 1000
— v
rae n— xoauuectso 0,001 u. pacrBopa THocyabdarta HaT-
pusi, NOIUeAllee HA THTPOBAHHE, MA;
K —nonpaBounsi KoadduuueHnr pactBopa THOCYJIb(a-
Ta HATpPHSs;
V — o6peM BOABL, B3STHIA MJs ONpeeseHus Hoaa, mAa.
Ipu comepxanun #Hopxa MeHpine 1 p/4 o6beM NPOGH
YBEJHUHBAIOT KO 3 4.

XpoM IecTHBAJEHTHbIH

3.147. IllecTuBaJIeHTHHEIN XpOM B PeakIyy c JudeHuaKap-
6a3uiOM B CJIerKa NOAKMCIEHHOM PacTBOPe jaer KpacHOBa-
TO-(hHOJIETOBYIO OKPACKY.

Ilpu nmonydyenwn oxpammuBaHus MemaoIMMH BelleCTBa-
MH MOTyT GHITB:

a) PTyTh OJHOBaJIeHTHas M JBYyXBaJleHTHas, KOTOpas
JaeT CHHIO HIH (DHOJETOBO-CHHIOIO OKPACKY; OLHAKO TPH
NpefyCMOTPEHHOM KHCJIOTHOCTH PeaKnus ee MaJo 3aMeTHa;

6) Xese30, KOTOpOe TPH KOHLEHTpauusax Gomee 1 mefa
NpH NpHMEHEHHM peakTHBa Jaer XKeJATYIO OKPacKy;

B) BaHaJuil, KOTOPHji OKasblBaer Takoe ke, HO OoJfee
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CHJIbHO BhIpaXKEHHOEe Memlaiolllee JefCTBHE, KaK H KeJe30;
OKpacka, flaBaeMas BaHaJueM, GHICTPO BHIIBEUHBAETCH U
yepes 10 wun nocie KoGasiaeHus aupeHuNKap6asnia MOYTH
COBCEM HCUe3aerT.

[TockonbKy MOHE XpOMa HMEIOT TeHAEHLHIO OCelaTb Ha
CTEHKaX IIOCYJ:H ¥ MOTYT BOCCTaHaBJMBATbCH IOX AEHCT-
BHeM PAa3jHYHBIX NPHUAH, HeOOXOAUMO NPHHHMATb MEpH
NPEeOCTOPOKHOCTH NP oTGope M XpaHenun npo6. Ilpy  ux
oT6ope NPERNOYTHTENLHO NOJIL30BAThCS He CTApHIMu OyTH-
JSME ¢ 3a3yGpeHHKIM TOPJHIIKOM, a HOBHIMH. I1po6a mou-
JKHa OHITh MCCAENOBaHa B AeHn ee oT6opa. IIpm Bcex ycio-
BHSIX HE DEKOMEHAyeTCd XpaHHTb Ipofy Gosee HBYX-Tpex
nHed,

3.148. [Ina ompeZXefennsi HeOOXOAUMH CAEAyIOUI¥Ee pe-
AKTHBH:

1) puctuaIMpOBaHHAs BOAA, He COJEpxallas BOCCTa-
HaBJjuBaloWux BemlecTB. Ileperonky ocyulecTBASIOT B all-
naparax Ha uuadax;

2) audgenmnxapGasupoBbii peaktns. Pacrsopsior 0,2 2
audennnkap6asuna 3 100 us aTHIOBOrO cHHpPTa U A06aB-
asior 40 x4 HaCHIIEHHOro pacTBOpa CepHON KHWCJAOTH. IIpu
XpaHeHUHu B XOJOLW/IbHAKE PACTBOpP YCTOAUHB NPHUMEPHO B
Teqgenue Mecsuna. Okpacka MeHsieTcsl oT GeCIBETHOH O CBe-
TJI0-KOPHUYHEBOH, UYTO He OTPa)kaeTcs Ha KayeCTBe pa-
CTBODA;

3) OCHOBHOII PacTBOP XPOMOBOKHCJIOTO Kalius. Pacrso-
psioT 0,374 2 XpOMOBOKHCJOIO Kanusg B | 4 JHCTHIIHDO-
BaHHO# BoAnl. B 1 ma pacrBopa comepxurcs 0,1 ue Cr;

4) paGoumit pacTBOp XpOMOBOKHCIOro Kanusa. 10 ws oc-
HOBHOIO pacTBOpa XPOMOBOKHCJIOrO KajlHsi PasbaBiflOT X0
1 2. Cnenyer HCIOJAB30BATHL TOJNBKO CBEXMH PacTBOp, NpH-
roTOBJIsIS €ro exenuneBHo. B 1 ms pacrBopa colepxuTCS
0,001 me Cré+,

3.149. [lns ompeneneHnss XpoMa HCHONB3YIOT 50 W
npoGH, K KOTOpoi no6GaBasior 2,5 ma pudenvnxapGasuua;
CMEIIHBAIOT M CPABHUBAIOT BU3YaJbHO, HMCIOJNb3Ys LIHUJIHHLI-
pui  Hecciepa cO CraHZapTHBIMH PacTBOpaM¥, IIPUTOTOB-
JICHHBIMHM U3 PaGouero pacTBopa XpoMaTa KajHsi M OOZEep-
xkamumu ot 0,003 mo 0,20 2 Cr B 1 4. CpaBHenue cieny-
eT NPOM3BOJAHUTL He MeHee 4eM depes NsiTh M He Gollee ueM
uepes3 20 xun nociie fo6aBieHus pearedra.

Merton obGecneunBaer onpegenenue 0,003 me Cr 8 1 =«
BOJHL
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Ceanen

3.150. TIpn oTroHe ¢ GPOMHCTOBOAOPORHOM KHUCJIOTOH 1
6pOMOM B NPUCYTCTBHH CEPHOH KHCJOTH CEJEH BHJeNseTcs
U3 pacTBopa B BHJe JeETYyuero CEJIEHHCTOro GpoMmia, Ko-
TOpBIfi B BOXHOM AHCTHJUISATE NEPEXORMT B CENECHHUCTYIO KHC-
aory. MsObiTox GpoMa OTTHTPOBHIBAIOT ABYOKHCBIO CEpHI, a
3aTeM BOCCTAaHAB/IUBAIOT CEJEHHCTYIO KHCIOTY COJISTHO-KHC-
JALIM THADOKCHIAMUHOM JO 3J€MEeHTapHOro CeseHa:

CesleH ocaxJaercs B BHJe yCTOHUMBORI KPacHOH KOJ-
JIOMJHO} CYCIEH3UH, TOAHOH AJs KOJODHUMETPHPOBAHHS.

[pucyrcTBHe GOJMBLIOTO KOJMYECTBA OPraHHYECKHX Be-
IeCTB BHI3HIBAET HEOOXOAUMOCTb NOAKHCIIEHHS.

3.151. Ilpu ompeneseHHH HCIOJb3YIOTCS PEAKTHUBHL:

1) nepekucp HaTpus. B cBexXem BHAE pEAKTHB HMeeT
6aeHO-JKeNTYI0 OKPACKY; CHITYY;

2) GpoMuCTOBOXOPOAHAs KuciaoTa, 48%-Has. Jlas mnpo-
BellcHHs OIpEZeNeHHs HeOGXOAMMO HMeTh 3amac Gpomwuc-
TOBONOPOAHOH KucaoTH. I[Ipu peaxknum ¢ ABYOKHCHIO CEpH
OHa MOJHOCTBIO OGecuBeunBaercsi. Ecou uMelOIuics B Ha-
JAUUHH PEaKTHB He OTBeYaeT 3THM TPeGOBaHHSM, €ro Heol-
XOAUMO NIeperHarth yepe3 CTEKAAHHBIA JUCTUIJISITOP, OTALIAS
cpenHiolo (ppaKkuHuio JUCTHIIATA,

3) 6pOMHCTOBOZLOPOAHAs KMCIOTa c GpoMoM. 15 ma Gpo-
Ma cmemuBaior ¢ 956 ma 48%-HoiT GPOMHCTOBOLOPOAHOH
KUCJIOTHI;

4) cepHasi KMCJIOTa KOHUEHTPHPOBAHHAS,

5) cMeChr cepHOM M a30THOH KHCAOTH. OCTOPOXHO JO-
6aBJasOT OAHY 4aCTh KOHIEHTPHPOBAHHOH CEPHOH KHUCJIOTHI
K ABYM 9acTM KOHIEHTPHPOBAHHOH a30THOM KHUCJIOTH,

6) IBYOKHCh Cephl, KOMMepyecKas, He cCOAepxamas ce-
JIeHa;

7) pactBop rymmuapabuka. Pactsopsior 5 2 B Bome H
pasbasasiior Ao 100 w.s. B pacTBope BO3MOXKEH pOCT 6ax-
Tepuii, IIOITOMY €ro ClefyeTr FOTOBHTh Nepej, CaMEIM yHOT-
pebsenneM HJI¥M 3aKOHCEPBHPOBaTh, O€H30HHOM KHCIOTOM,

8) consiHOKHC/BIE TMAPOKCHIAMHHOBHIA pactBop. Pacr-
Boputh 10 2 comsmokucaoro ruppoxcunamuna (NHs;O-HCI)
B 100 m4 RMCTHINHPOBaHHON BOJM;

9) OCHOBHOJ CeJIEeHHCTHI pacTBOP. ['OTOBAT M3 ABYOKHCH
cejieHa, BHICYIIEHHOTo HO NOCTOSHHOA Maccw mpu 150°C n
OXJIaXKJEHHOI'0 HaJ, NATHOKHChI0O (ocdopa B IKCHKaTOpe.
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1,405 2 nByokucu celleHa PacTBOPAIOT B AMCTH/JIMPOBAH-
HOf BOXE, K KoTopoi po6aBiaeHo 80 mz 48%-uofi Gpomuc-
TOBOLOPOLHOR KHUCJOTH ¥ NAOBOAAT 00beM A0 1 2 aucTuain-
pOBaHHOM BONOA.

100 x4 OCHOBHOrO CeJIEHHCTOrO PacTBOpa HAa/NMBAIOT B
JUTPOBYI0 MepHYI0 K00y, no6asisior 10 ua 48%-nok Gpo-
MHCTOBOJODOJHOR KHCIOTH H JOBOAAT A0 METKM IUCTHI-
JaupoBaHHON Bojof. HeoGxonumo cienuts sa TeM, UTOGH
onpeAensieMas X TUTPOBAHUH KHUCJIOTHOCTb He GhlIa HUXKe
0,05 H., TOCKOJIbKY HefATpajbHEE HJIM Clerka OKHC/ICHHEE
PacTBOPH Pa3Be/IeHHOH CENEHHCTOR KHCIOTHI MMEIOT TeH-
JIGHIMIO K CHIXKEHWI0 KHCJIOTHOro THTpa. B 1 ma namHOro
pacrBopa cogepxurcs 0,100 uz Se.

Jns momyueHHs Hambojee TOYHHIX De3yJbTaTOB OTMe-
PEHHOe KOJHYeCTBO CTaHAAPTHOrO pacTBopa Se ylnapHBaioT
NOUTH JOCyXa, CMHBAIOT B IIEPETrOHHYIO KO0y ¥ 00pabaThi-
BalOT B TOM Xe HOpAAKe, 4To ¥ npooy. Josoaar xo 100 xx
QUCTHIVIMPOBAHHOJ BOJAOK M TIIATENbHO INEepeMELIHBAIOT.
HyxHble AN KOHKPETHOro ONpeNe/eHHsl CTaHAapTHLHE pa-
CTBOPHL FOTOBAT HyT€M DPasBeleHHs COOTBETCTBYIOIIMX XO-
JIHYeCTB AAHHOrO pacTBopa N0 MeTkn B ImauHApax Hec-
crepa.

3.152. Ias onpedenenus 1—10 2 BofH, colepxaliel He
6onee 0,5 mz cenieHa, ynapuBalOT Ha BOAsSHOR GaHe IOYTH
pocyxa. Jlns OGHICTPOTH ynapuBaHHEe MOXHO BECTH Ha SJeK-
TPOIMIMTKE, He LONMycKas NepecymHuBaHHs OpoGH. Ilpu na-
Juuau  GOJMIBINOTO KOJMYECTBA OPraHMYeCKHX  BEILECTB
MOXKET 0Ka3aTbCs HEOOXOMUMHM YAANUTh OCTATOK HECKOJb-
KUMH KaIUIIMH CMECH CEDHOH H a30THOj KHCJIOT A INOA-
KHCJIEHHS] OPraHMYECKHX BellleCTB ellle N0 3aBepIUEHUs Iie-
PEroHKH.

OCTaToX CMHIBAIOT B NEPEroHHy0 KoaGy M JA0GaBJsIOT
50 ms 48%-Hoft 6POMHCTOBOLOPOAHOH KHCAOTH B 5—10 ma
peaxTHBa C 6POMUCTOBOAOPOAHON KUCJAOTOH M GpoMoM. 3a-
TeM, OXJaXHas KoJOy Mo IIPOTOYHOH BOJOH M Bpamas ee,
MEeIJIEHHO M OCTODOXHO RO0aBIAIOT KOHIEHTPHPOBAHHYIO
CEpHYIO KHCJIOTy B 06beMe, MPHMEPHO PaBHOM KOJIHMUYECTBY
BOJb B HepeHocHMOM ocraTke. Ilepen mayasiom HeperoHKH
c60pHHK HAZO YCTaHOBUThL TaKum 06pa3oM, 4TOObl KOJHYe-
CTBO BHOCHMOIO pacTBopa GpPOMHCTOBOXOPOXHON KHCJIOThHI
C GpoMOM GHIIO MHHHMAJbHBIM, HOCTATOYHEIM TOJBKO JUIS
TOro, UTOGH 3aKphiTh KOHYHK aJJIOHXKa, TaKk Kax B NPOTHB-
HOM CJIydae GPOMHJ, CeJeHa MOXKET YaCTHYHO YJETYUHTbCs.
[Meperonky BefyT paBHOMEPHO [0 3aBepLIEHHS OTTOHKH
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Bcero KoJauyecTBa 6poMuAa ceneHa H GPOMHCTOBOLOPOLHOH
kucnorhl. [leperonka mgutcs npumepHo 30 muH, npuyeM
o6beM AHCTHIMAATA LOJXKEH cocTaBuUTh 75—90 ma.

Teperosky cjenyer BeCTH B BHITSXHOM Wmikady. Otor-
HaHHYI0 XWMIKOCTh NEPEHOCSAT B XHMHUUCCKMH CTakaH COOT-
BETCTBYIOLIEfi EMKOCTH M NPONYCKalOT yepe3 ABYOKHUCh Cephl
10 HCYE3HOBEHHs KEJTOH OKPACKM, BLHI3bIBaeMOi OGpOMOM.
O6paboTky IBYOKHCbIO CepHl NpomoJxKalor eme 5 cex. Io-
6asastor | wa pacrBopa rymMMmuapabuka ¥ 2 w4 pacTBopa
COJITHOKHCJIOTO TMADOKCHJIAaMUHA M NepemeurnBaoT  Ilok-
DHIBAIOT YAacOBHIM CTEKJOM M OTCTauBAalOT B TeueHHe waca.
Hosogsatr po 100 ms, Xopoumlo mepeMelIVBAIOT U IEPEHOCAT
B nuauuAp Hecciepa. CpaBHMBaOT BH3YasJbHO IO CTaHAAP-
taMm. Okpacka cmaa6o-po3oBasi; KOJOPHMETPOBaTh Jydlle
BCEro Ha coJHeuHoM cBeTy. CpaBHeHHe 3aTPYAHMTENbHO B
TeX cJyyasix, KOTJla COfepKaHMe CeleHa B pPacTBOpe Ipe-
Buimaer 0,5 me Ha 50 ma. HaunGosee GiaronpusiTHble ycio-
BUS JJIsI KOJIODUMETDHPOBAHUSI CO3LAIOTCS, €CAM  PacTBOP
cozepxur 0,01—0,10 ue Se.

Koanuecrso ceneHa Se B M2/4 BHUHCIAIOT IO GopMyJe

Se — Se; 1000
v
rae V — o6bem npoGH, w.

Sel—KOHHEHTpaHHﬂ ceJleHa B CTaHAApTHOM pacTBOpe,
Mme.

Mbilubs KOBOCOAEepXKalue BEeCcTBa

3.153. Ilpob6nl ans onpejeneHHss MHIIIbSAKOBOCOXEPXKA-
IIMX BeUeCTB AOJKHBI OTOMPAThbCsi B YHCTYIO CTEKJISHHYIO
IOCYy[y, ONOJIOCHYTYIO ABa pasa HccaeayeMoi Bopoi. [lo-
Cyfa AOJKHA MMeTb NPHTEPTYIO HJH PE3HHOBYIO NPOOKY M
3aMOJHSATBCA BOAOH Tak, uTOGn MOX IPOOKOH oOCTaBaljCs
He60JbIIOH CJI0H BO3AyXa.

OGnbem Ipo6bl BOAK IJisi ONpPENC/IeHHs JIONKEH OBITh He
menee 500 ma.

Ecin aHanus BOJB Ha ONpeJesleHHe MbIIIbSIKOBOCOAED-
®allux BelllecTs GyJeT NpOU3BeJeH No3[Hee ueM depe3 4 «
HocJe B3sITHs HNPOOH], TO B Hee CJAefyeT BBECTH CTOJNbKO
1%-HOoro pacTBOPa XJODHOM M3BECTH, YTOGH K MOMEHTY
[pOBeJeHHs ONpeNeseHysl B Bofie GblIO Gbl He MeHee 1 m2/a
€BOOOJHOTO XJ0pa

3.154. TIpuMeHsieMble PeaKTHBh JOJIXKHB OHITb «YHCThle
IJisl aHajM3ay», NPOBEPEHHBIE Ha COJepKaHHe MHIUbSKa
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Puc. 17. ITpu6op 4/ onpepeneHUs MEIIbSKa

1 — robpHpoBaRAas CTeKJAdAHHast TPy6Ka; 2 — npo6ka co

CpesaHHOY TIpaHblo; 3 — CTeKAssHHas TpYOKa: 4 — cyaemo-

Basi GymMaxKa, 5 — BaTa, NPONWTAHHAS PACTBOPOM YKCYCHO-
KHCJIOI0 CBHHIA; 6 — cKIsiHKA ma 150—200 xz2

Bce pacTeOpHl HOMXKHE! TOTOBHTbCS Ha
JHUCTHJIJINPOBAHHON BOZe, HMeoLlell o61Lylo
meJ049HocTh He Gosee 0,1 me-axa/a.

Merox OCHOBAaH Ha BOCCTAHOBJIEHHH
MHIIBAKA [0 MBIMIbSKOBUCTOTO BOXOPOJA,
JAIOLIEro OKpalleHHbIe COeIMHEHUsI C CyJe-
moit (HgClp).

3.155. TIpuGop st oTpesie/IeH s
MEIIbAKA (puc. 17) mnpexpcrasasier coGol
CKJIAHKY eMKocTbio 150—200 x4 ¢ IOTHO
3aKkphIBamoLieics NnpoOKoH, uepe3 KOTOPYIO
fponyiieHa TroQpupPOBaHHASE CTEKAAHHASA
Tpy6Ka amamerpom 12—I15 wu asuHOM
150 mm. T'odpupoBannas Tpy6ka 3aKpHIBa-
eTcs1 CBepXy NpoOKoH, uepea KOTOPYIO IpO-
nylleHa CcTeKIsHHas TPyGouka AmamMeTpoM
8 u pnunoit 120 mm. Sta TpyOOuKa 3aKPHIBAETCH CBEPXY pe-
3MHOBOH NMPOOKOH co cpezaHnoil rpanbio. Ilepex Hawasom
onpejeienus roppupoBaHHas TpyOKa 3amoJHseTCs HA NO-
JIOBUHY BaToO#, nponuraHHofl 59%-HEIM PacTBOpPOM YKCYCHO-
KHCJOTO CBHHLA JJIS HOIVIOLIEHHS CEPOBOAOPONA, KOTODBIA
MOXeT 00pa30BaThCs NPU HAJHUKUH B HCIIHITYEMOH BOJE Cephl
niy cyabdunos. B crekasnHylo TpyOouky BCTaBjAseTcs TO-
Jocka cysneMoBofi 6ymaxku aauHo#t 120 m mupuHo: 5 MM
TaK, YTOOB KOHel IMOJOCKH NPOXOAMJ B Inedb MEKAY cpe-
3aHHON I'paHBIO NIPOOKH M CTEHKOH TPYOKH.

ITocne Kamx[aoro ONpefiesiCHUs CJAeAyeT MeHATH BaTy,
IOPONMUTAHHYIO YKCYCHOKHCJIBIM CBHHIOM, W TIIATeJIbHO IIPO-
MBIBaTb BeCh HPHGOP.

3.156. Ilpn ananmse MPUMEHSIOT CAERYIOIIHE PEAKTHBHI:

1) 1%-HEI pacTBOp yKCYCHOKHUCIOrO CBUHIA;

2) 5%-Hp1it pacTBOp CyJeMbl UM GPOMHOM PTYTH;

3) 5Y%-HBIf pacTBOp YKCYCHOKHCJIOIO CBHHIIA;

4) 19%-np1t pacTBOp XJOPHON U3BECTH;

5) 0,1 n. pacTBOpP COMAHON KUCAOTHI;

6) 25%-uas cepHast KACJIOTA;

7) XJIOPHCTOE OJI0BO, KPHUCTAJITHYECKOE;

8) merannuueckufi HUHK, YHCTHA (6e3 Mbimbsxa);

9) 309 -nHoe exkoe KaJu;

10) cynemoBasi miam OpoMHOpTyTHast Gymara. as ee
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IPUrOTOBJEHHs: (DHABLTPOBAJIbHYIO OyMary MoOrpyxaioT Ha
1 4 B 5%-HH{ pacTBOp CyJeMbl HJIH GPOMHOH PTYTH, 3aTeM
CymaT Ha BO3LyXe W Hape3aioT POBHEIMHM KPYKKaMy;

11) 10%-ubii pacTBOp HOAHCTOrO KajHs;

12) ocHOBHO/ pacTBOpP TPEXOKHCH MHIIbAKa AJs INPH-
TOTOBJIEHHS IUKAJIHL.

Ero rotoBAT c TaKuM pacueroM, 4ro6H 1 w4 pacTBopa
conepxan 0,02 mz As. fas sroro 0,0264 2 oumimenHoro
posronkosi As;Os pacTBopsioT B 5 #4 HOPMaJbHON 1eJOYH
H LOBOJAT X0 | 4 AUCTUANHDPOBAHHON BOLOMH.

3.157. Omnpenenenne MHBIIBAKOBOCOAEPKAIMX BEIIECTB
BefieTCs M0 mxaJje, s NPUrOTOBJEHHS ITKAJbl IOJYYaloT
pacTBOpbl C MEHbIIMMH KOHIEHTpauusAMu Mumubska. Jlas
9TOTO OCHOBHOJi PAacTBOp TPEXOKHCH MEIbSAKA pa3GaBiasioT
8 2, 3, 5, 10 u 20 pas. fwm pa36aBiaeHHBIX TakKuM 00pasoM
pacrBopos copepxur coorBerctBenso 0,010, 0,007; 0,004;
0,002; 0,001 sz As.

Pas6aBienHble pacTBOpPH B KoJaHdYectBe | a4 BIUBAIOT
B KOJGOUYKH MNpPEABAapPUTENbHO INPHTOTOBJEHHHX NPHGOPOB.
K num npnansawot no 20—25 ua 25%-Hof cepHOfi KHCJOTHI,
3aTeM BCHIIAIOT HECKOJbKQ KPHCTAJJIOB XJOPHCTOTQ 0JIOBa,
Lajee A00aBJAIOT MO 2 2 YUCTOrO METaJJIHUECKOro IMHKA.
IpuGopur 6ricTpo 3akphiBalor Tpy6kamMu. Conepxumoe
KOJIGOYEK TepeMelnBaloT i OCTABJASIOT Ha 2—3 4 B TEMHOM
Mecre.

Ilpu B3auMomeACTBUM UWHKA ¢ CEPHOM KHCJIOTOR BHIAE-
JIAETCH BOJOPOJ, BOCCTAHABIMBAIOIIMA MBIMbIKOBUCTHEE CO-
e/lHHEHHs] 0 MHIIILAKOBHCTOrO Bogopoza. OIHOBpeMEHHO
MOXeT BHIAEJATBLC CEPOBOJOPOA, KOTOPH TOIJOILAeTCs
6yMmarofi m BaTOM, NPONHTaHHLIMM DacTBOPOM YKCYCHOKMC-
Jgoro cBuHua. ITo ucreueHHn 3 v cyJeMoBylo GyMaxkKy BhI-
HEMaIoT, morpyxas ee B 10%-Hu#t pactBop KJ. Bes Gy-
MaXxa IpY 3TOM CHauaja OKPACHTCS B KPacCHHj IBET OT
o6pasosaBiefica HgJs, KOTOpPas TyT ¥)e pPaCTBOPHTCH B H3-
6utke KJ. ITocne Toro kak Gymamka ofecuBeTHTCA (KpoMe
NATHA, rle NPOM3OUIIO B3aWMOJeHicTBHe COJM DPTYTH C
MBHIIIbSKOBHCTHIM BOJOPOJIOM), €e BHIHUMAIOT, IPOMKIBAIOT
BOZOH, cylmlar MeXAy JHCTaMu (QHILTPOBaNbHOM GyMaru.
Takum o6pasom NoJyyalOT MKary GyMaXkeK € DasjiuyHON
HHTEHCHBHOCTBIO OKPACKH.

Iasi onpesiesnenus MblIbSiKa B HCOHITYyeMon IipoGe K
500—1000 x.. Bomnt npubasJsior crounko 1,0% -Horo pacrso-
Pa XJODHOH H3BeCTH, YTOOH uepes 2—3 4 OCTaBaJCsl OCTa-
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TOUHHH XJA0P OKOJMo O m2/s. XnOpHAs H3BECTb CIAYXKHUT S
OKHCJIEHHS] OpPraHMUECKHX COSJMHEHHA MBIUbSKA ¥ /A ne-
peBofa MBLIIbLSKOBHCTOH KHCJAOTH B MBINIbsAKOBYI0. O0pa-
6oTanHyI0 XJIODHON H3BecThio Boxy moaxucasior 0,1 5. HCI
no ciabokucaofi peakuud. [ToaxuciaenHyo BOLY YIapHBaOT
B dapdopoBoil yalKe 10 BO3MOXHQ Majoro o6bema (3—5
MA) M TIEPEHOCAT B X0J60yKy Npubopa AJsA ONpefesIeHus
Mbimbska. Yamky omosmackusaior 2—3 sma 30%-Horo pa-
cTBOpa enKoro xanu u 20 ms cepro#t xmcaotn (25%-Hok),
H COJIEPXHMOE CJAHBAIOT B KOJGOYUKY C TaKHM DacueToM,
4TO6H 06BEM KHUAKOCTH He npeBuman 20—25 uas.

Jasi BOCCTAHOBJIEHMsI MBIMbSKOBOA KHCJIOTH B MBINIbSI-
KOBHCTYIO BHOCST Heckosibko Kpucraiaos SnCly. 3atem B
KOAGOUKy mpuGaBasioT 2 2 nuHKa. [IpuGop OLICTPO 3aKpHi-
BaIOT, COJepXKUMOe KOJGH NepeMelnBaloT U OCTABJAIOT HA
2—3 4 B TeMHOM MecTe, NocJe 4ero otpaGoranHyo GyMax-
Ky BHICYUIMBAIOT H CPABHUBAIOT CO HIKAJOH.

Conepxanne MuIIbika X B #2/4 pPacCUdTHIBAIOT IO
¢dopmyse

1000 a
X ="%0a
V H

rie V — KOJNMY4eCTBO HCOBITYEMOH BOXbI, B3SITOH JAJdA OIpe-
ICJICHHS, MA;

@ — collepXaHKe MHINbAKa [0 MmKaJle, HMHTHpYIOLleH
OKpacky, me,

HaunMenblllee KOJMUECTBO MBIIUBSKA, ONpefeasieMoe

3TUM METOZOM ¢ JONYCTHMHIM pacxoxuenueMm, 0,01 me/a.

Konr POJb PE3YJAbTATOB aHANU3A
€OJeBOro COCTaBa BOABI

3.158. a1 npoBepkH NPaBUMbHOCTH aHaa#d3a HeoGXo-
IUMO pe3yJbTaTH aHaju3a BHIPAXaTh B MUAJUIPAMM-
skBuBaneHTHOR ¢opMe. Hnsi 3TOro HYXHO 4HMCIO MHUJJIH-
rpaMMOB KaXJIOTro0 HOHa, ONpEeNeJEeHHOE aHaJM30M, pas-
HeJUTh Ha €0 SKBHBAJIEHTHAIN BeC.

B Tabs. 2] npABeneHN SKBHBAJEHTHHE Beca HOHOB,
KOTODbIE BCTPEYalOTCs B BOAE.
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TaGanma 21

KaT#oHK SK“::geﬂe'm”ﬁ P N— SKBm;ae:ée,u';ﬂuﬁ
K+ 39,100 c1— 35,457
Na™ 922,997 NO; 62,008
Ca*t 20,040 SO~ 48,033
Mgt 12,160 HCO3~ 61,018
Fet 27,925 coz— 30,005
Fe3+ 18,617

3.159, Ilpu nmpoBepke aHaj¥3a HOHBI, HAXOAAWMECS B
Boge B xoauuecrBe Menbme 0,01 me-3xK8, He YUYUTHIBAIOTCH.
Takxke He NPHHAMAIOTCA BO BHHMaHHe TPEXBaJeHTHOE
XKejle30, aJIOMHHHN ¥ KPeMHEKHCJA0Ta, KOTOphe OOBIYHO
HaXxoAATCH B KOJJIOUIHOM COCTOSHUY,

OcHOBHHIM METOLOM NPOBEDKM aHanu3a BOLH SABIAET-
Cs CONOCTaBJEHWE CYMM MHIJMTPaMM-3KBHBAJIEHTOB Ka-
THOHOB W AHHOHOB. OTH CYMMH TEOPETHYECKH MIOJKHH
6biTh paBHHL. [IpaxkTHuecku Ke IpU NPOU3BOJACTBE aHaJH-
30B JONyCcTHMON OWHGKoK cuutaoT 5%.

BTophM MeroZoM KOHTPOJS fBJAAETCS CpaBHEHHEe CyM-
MapHOro KOJHUYeCTBa BCeX HeJeTYYHX COCTABHHIX uacTeH,
HaWJEeHHHIX aHAJM30M, C BeJIMYMHOH CYXOro OCTaTKa.

Benpunna cyxoro ocraTka MOXKET He COOTBETCTBOBATH
tbaxTHYeCKOfl CyMMe HeJEeTy4HX BEIIecTB, HaXOAAIMXCA B
BOIE, BCJEACTBHE TeX M3MeHEHWH, KOTOpHE MOTYT TpPOHC-
XOJUTb NpPH BHINapHBaHHH BOAB M BHICYIUMBAHHH OCTATKa.

3a mnocJaenHee BpeMs BXOIUT B NPAaKTHKY MeTOoJd OIpe-
JeJeHUs CYXOro ocTaTka C NpeABapHTeJbHoIM INpubaBie-
HMEeM K BOJe COJABl M C NOCASNYIOIMM BHCYUIMBAHHEM OC-
tatka mpu 180°C.

IIpn npoBepke aHaaM30B BOAK CyMMa HOHOB HaTpUd H
kKanmusd (Zx —+Zwa), M2/4 BRIUHCISACTCA 10 Pa3sHOCTH MeEXK-
Ay CyMMOA MHJJIHTPaMM-3KBHBAJIEHTOB aHUOHOB (Za) H
CYMMO#l MHWJIIHTPAMM-3KBHBAJE€HTOB KaTHOHOB (2k) ¢ ToO-
CAENYIOIIAM TepeddcjieHHeM [OJYyYeHHOR DAasHOCTH Ha

HaTpui:
2K-I-Na = (‘Ea - EK) 23,

HesnauntenbHoe colepxaHue B BOAE HOHOB XaJaufd IIO
CpPaBHEHUIO C MOHAMH HaTpUs JaeT BO3MOXKHOCTb HOJAb30O-
BaTbCA NPUBEACHHHAIM DACUETOM.
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[Ipr BHIYMC/IEHMH CYMMBEl COCTaBHHIX 4dacTefl BOJBL,
OnpeleJqeHHsIX aHaJH30M, HE0OXOMHMO YYMTBIBATH TOJBKO
N0JOBUHY HalmenHoro copepxanust nonos HCOj, Tak xax
IpH ONpejfeNeHHH CYXoro ocTatka OukapOoHaThl ImEpexo-
JIAT B KapOOHATH IO CJAeNyIOWel peakiuu:

2 HCO5™ ~ CO3™ 4 Hy0 + CO,.

HeoGxoxnuMo uMeTh B BHAY, 4TO INpPH COXEPMKAHHH B
BOJle HHTPATOB MX HAJ0 YuYMTHBATh U Bhipaxath B NOj ,
a He B N.

Cyxoii ocraTok

3.160. Besquuuna CyxXoro OCTaTka B NPHPOJAHBIX BOAAX
Bapbupyer or 20—50 mo 3000 me/s. Cormacio T'OCT
2761—>57, B OuUMUIEHHOH NHUTHEBOH BoJE CyXOH OCTATOK He
ZosnxeH npessimatb 1000 m2/a.

Hns onpenenenns cyxoro ocratka 250—500 x4 wmenbl-
TyeMo# Bojk, GHUIBTPOBAHHOK Hepea 6e330MbHLIE (QHABTD
(«cmHsAg Jeura»), BHINADHBAIOT B IIATHHOBOM wuallike Ha
BoIsiHON Game. IIpH BalmapuBauumum BHOCAT B BOLY 25 ma
1%-noro pacrBopa NayCO; Brinapesnwi c¢ comofi cyxoi
OCTaTOK BRICYHIHBAIOT X0 NOCTOSHHON Macch NPH TeMme-
patype 150°C.

KosnuecrBo cyxoro ocraTka B BBOJMMOM pacrBope
COIBl ONpPENeNSIoT B JBYX-TPEX KOHTPOJBHBIX ONBITaX, BbI-
CYIIMBaf B YyallKax NIpH TOH XKe TeMIepaTtype.

Bennumny cyxoro ocratka X B Me/4 PACCUMTHIBAIOT TIO
dopmyae
(n — ny — ny) 1000-1000

1

X=

rie n— Macca YamiKky ¢ 0CafxoM, 2;
ny— macca nycrofl YalixH, 2;
ng— Macca CyXoro ocratka B IpuGasjeHHOM o6beMe
pactBopa COAbI, 2;
V — o6beM BOJHI, B3ATON A/1S ONpelesIeHus, mAa.

AKTUBHBIA XJIOp

3.161. I1s ompejesieHuss B BOJe aKTHBHOTO XJopa, T. €.
CYMMBHl CBOGOIHOTO XJIOp2, THIOXJOPHT-WNHA H XJOpaMHu-
HOB DEKOMEHAYIOTCS JBa MeTONa — KOJOPHMeTpHUecKHH
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(c o-romumuuoM) H Hojomerpuueckmit. [lepsoili MeTox
NpPHMEHHM B Caydae MaJbX KOHNEHTDAUMA AKTHBHOTO
XJ0pa, a BTOPOH — NIPH BHICOKMX KOHLEHTPAIUAX, a Tak-
JKe B cJIyuae OKpalieHHEX ¥ MYTHHIX BOJ.

3.162. o-ronmupuHOBHI MeroX. CONTHOKHCABIA O-TOJH-
IVH C aKTUBHpIM XJOPOM, HaXxOAfIMHMcA B BOAe, Jaer
OKPacKy OT XeJTOH 10 OpaHKEeBOH, B 3aBUCHMOCTH OT KO-
aduecTBa cBoGoxHoro xJaopa. IloaydeHBy0 OKpacky BOJAH
CpaBHMBAIOT C PANOM IIa0JOHOB, NPHTOTOBJEHHHX B IU-
JHUHADaX.

3.163. [dnsa ompefdesneHUss FOTOBATCA CJAeAylolllie peax-
THBBI:

1) 1 2 o-roauausa nomemaioT B (HapdopoBy0 uallKy,
npubasasiior 5 ma 20%-Hof cONFHOA KHCHOTH, pacTH-
palor B nacry u Haauaior 150—200 m. aucruanuposan-
HOH BOAsl. O-TOJHMIMH OHICTPO pacTBOpseTcs, 3aTEM pacr-
BOp HepPEBOASAT B JHTPOBLI LHJIHHAP H XOBOAAT Ao 505 M4
IMCTUJJIAPOBAHHOR BOJOH, mocie wero JMOBOAAT Jo 1 4
20%-uof consgHOA kucaoTod. PacrBop XpaHst B TEMHOH
CKJISHKe C IpHTepTOoH mpoOkoli NpH KOMHaTHOH Temnepa-
Type, B 3aTeMHEHHOM MecTe He Goaee 6 Mecsles;

2) memun#t xymopoc (CuSO,-5H0).  Pacreopsior
15 T cBeXenepeKpHCTANJIM30BAaHHOTO MEAHOro Kymnopoca
u 10 #4 KOHUEHTPHPOBAHHOH CEPHOH KHCJAOTH B AHCTHJ-
JHPOBaHHOH BOJAE H HOBOAAT K0 1 4;

3) 6uxpomar kanus (KoCrsO7). Pactsopsior 0,25 e
fuxpomara Xanus ¥ 1 M4 KOHNEHTPHPOBAHHOR CcepHOH
KHCJOTH B JUCTHJUDOBAHHOM BOXE M JOBOXAT Zo 1 4.

Jlns DpUTOTOBAEHHS 1IKAaJsl CTAHAAPTOB B LHJIHUHADHI
Heccaepa ¢ orMerkoit 300 mm BHOCAT YyKasaHHHe B TabJ.
22 KosMuecTBa pacTBOpPOB MeIHOTo Kymopoca H GHXpoMma-
Ta Kanus, KOBOAAT A0 o6beMma 100 M4 ZuCTHAIHPOBaHHOH
BOZOM WM XpaHSIT 3aKyNOpPEeHHEIMM He OoJjee 6 Mecsnes, He
noAseprasi NeACTBHIO NPSAMOrO COJNHEYHOro cBera. Llnmnmuu-
Pbl PEKOMEHAYETCS 3aKPEIBaTh CTEKJISTHHBIMM NJIaCTHHKaMH.

Hdasi onpengenenus COXepXaHHsS AaKTHBHOTO XJ0pa B
Bole B muiamunp Heccaepa BHocaT 1 M4 O-TOJHIUHOBOIO
peaktuBa, Bausaior 100 ma Hccaexyemoro ob6pasna BOXI,
CMEHIMBAIOT M OCTABJAIOT CTOSATh B TEMHOM Mecre 65—
10 mun npu TeMneparype ucnelTyemoro oGpasma 20°C 3a-
TEM CPaBHUBAIOT OKPACKy HCIOEITYeMOro obpasma cO CTaH-
maprtiroii wikagofi. TIpy Hanuuuy B MCHBEITYEMOH BOJe I(BET-
HOCTH CJefyeT IPuOerarb K KOMIEHCaIHH.



Ta6anmga 22

5. | e g . | e g |i. 1] ¢ .
I & 3 S 5 3

of | By | By | eF | B2 | §a|eF | 82|
Eﬁ Ew. \gu- §§ = - gﬁ- EE E“; 55
sy (g8 | ef |6¥ |gi | 8% |gE|& |
5ex| 68 | 6% | EEs| 5% | B | BE3| 8¢ | 5@
SEY| &% | &8¢ | SEY| &z | £ | SE¥| £z | &%
0,01 0,0 0,8 0,08 1,5 8,2 0,40 2,0 38,0
0,02 0,0 2,1 0,09 1,7 9,0 (| 0,50 2,0 |45,0
0,03 0,0 3,2 0,10 1,8 10,0 || 0,60 2,0 51,0
0,04 | 0,0 |43 [0,2 ] 1,9 | 20,0 | 0,70 | 2,0 |58,0
0,05 0,4 5,5 0,25 1,9 25,0 || 0,80 2,0 (63,0
0,06 0,8 6,6 0,30 1,9 30,0 | 0,90 2,0 | 67,0
0,07 1,2 7,5 0,35 1,9 34,0 1,00 2,0 72,0

3.164. Onpenenenue caenyer TPOBOAUTHL HE NPH TIPA-
MOM COJHEYHOM CBeTe, a IPH pacCesTHHOM JHEBHOM HJIH
HCKYCCTBEHHOM OCBElEHHH.

Or npuwbaBiaeHus O-TOJWJAMHA B MPUCYTCTBHH AXTHUBHO-
ro XJopa OpH HOpPMaJbHHX ycaoBHAx peakuun (pH menee
4) oxpacka TPM HWH3KHX KOHIEHTDAUMAX XJOPa MeHsETcH
or Gnemno-xearodi o opaHwkesod. Ilpu Oosee miesouHOH
peaxnun (BbICOKaf HMCXOXHAA LIEJOYHOCTb) M HHU3KAX KOH-
[EHTpalHAX AKTHBHOrO XJopa 06pasylorcs COefMHEHHd,
OKpalueHHLIE B rojiyfhe M SejeHHe TOHA, YTO MoOXer ObITh
ycrpaneHo npubaBnenueM 1 ma consaHoR kuceaotel (300 ma
KOHIICHTPHPOBAHHOM COMSHORA KUCJAOTH YA. B. 1,19 u 700 ua
IUCTHJVINPOBAHEOMA BOAB) MM mpuOaBieHHeM 2 A O-TOJH-
IMHOBOTO pacTBopa.

3.165. Vogomerpuueckult MeTOR He fBAAETCA CHEIH-
¢buuHEIM, TaK KaK COCIVHEHHS] THIA IIepeKHCeli m COEeIH-
HeHud, GoraThie KHCIOPOXOM (030H, XJOpaT, HUTPHTH,
OKACH XKejesa), B KHCJIOM pacTBope BHJeJAOT Hox H3
fonucroro xauusa. Y3 nepeuncieHHHIX COeJMHEHUHi B BO-
Iax MOTYT BCTPEHaTbCd B 3HAUUTEJIBHHX KOJHUYECTBax
JUIL HATPHTAl M COJNM OKUCH Kejeaa. Ecau momgxuciaenue
BECTH He CHJBHBIMH KuCJOoTaMHu, a OydepHEIM pacTBo-
pom ¢ pH-4,5, T0 fionoMeTpuuecKnil MeTOX CTaHOBHTCS CIIe-
nuNIHHNM HA aKTUBHHA XJ0p, TaK K4aK NpM STOM 3Haue-
unn pH HuUTPHTH B KosuuecTBe N0 5 M2/4 W OKMCHOE XKe-
JIe30 B KOJMUECTBE N0 5 m2/2 He oxmcasmor Hoxuaa R OT-
JH4He OT AKTHBHOIO XJIOPpa.

3.166. Ima ananu3a MCHOJb3YIOTOSl PeaKTHBHI:
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1) HozucThii Kaaui, XHMHYECKH UHCTHI,

2) Gydepunu pacrsop, pH=4,b (mo Baasnomo).
102 ma opHOMOJIsIpHORA yKcycHo#l Kucaothl (60 2 1009%-Ho#
KUACHOTH B 1 4 Bojel) M 98 M4 OZHOMOJSIPHOTO pacTBOpa
yKcycHokucsoro Hatpusi  (136,1 2 xpucraannueckoit conu
B | 4) HajauBalOT B MEpHYIO JINTPOBYIO K0JAOY # IOJHBAIOT
N0 MeTKM MOUCTHIJIMPOBAHHOM BOJOH, TIpenBapUTENbHO
MPOKUNAYEHHON 145 yAajeHus cBo6oxnoro COq,

3) pactBop THOcepHOKucHoro Harpus, 0,000 m. uam
0,01 v, B 3aBHCUMOCTH OT COLEPKAaHUS AKTUBHOTO XJoOpa.
O6a pacrsopa rorosar nyrem pasbabjenus 0,1 H. pacrBo-
pa AMCTHJIJUPOBAHHOH BOXOH, OCBOGOXKJAEHHONH OT YroJb-
HOH KHCJOTH, IpuyeM AJs NpeAynpexieHus GaKkTepualb-
HOTO 3arps3HeHHs] B pacTBOp H00aBJAOT 2—3 Ma XJOpPO-
¢opma. TuTp THOCEPHOKHCIOTO HATPHUS YCTAHABJHBAIOT
no 0,01 H pacrsopy HOIXHOBATOKHCJOTO KaJHsd MM MO
JBYXPOMOBOKHCJIOMY KaJlHIO;

4) pacrBop Kpaxmaaa, 0,5 2 B 100 #2 BozsL.

3.167. [nsa ompeneseHusi B KOHHYECKYIO KOAGYy BCHI-
natotr 0,5 2 HofMCTOrO Kasuf, pacTBOPAT ero B 1—2 M4
AUCTHJJIMPOBAHHOR BOIol, 3areM BHocAT OydepHBIE pacr-
BOp B KoJuyecTBe, NMPUONHSUTEILHO PABHOM IOJYTOPHOH
BeamyuHe ImenoyHocty u 100 ma ucnbiTyeMoR Bogw  Bhi-
NeAUBIIMHCA HOX OTTHTPOBLIBAIOT THOCEPHOKMCJLIM HaT-
pHeM JI0 c1a00-XKeJTOro OKpallMBaHMs, Nocje Yero NpH-
GaBadoT | M4 pacTBOpa KpaxMmajia M THTPYIOT JO HCUes-
HOBEHHS CHHeH OKpacky

ConepxaHue akTHBHOTO XJopa X B M2[4 BHIYUCISIOT
no gopmyJse

X — 70,177 1000
V b}
rae n— xoauyectBo 0,006 H pacTBOpa THOCEPHOKHCJOTO
HaTpUsl, MA;

V — o6bem npoGbl BOAH, B3ATON HJisi ONpPENENeHus, MA.

Ipu masoMm cofepXaHWM aKTUBHOTO Xxaopa Oepyr mas
TuTpoBaHus Gosee 100 ma.

Ecin umeercs nojgHas YBEpeHHOCTb B TOM, 4TO APYTHX
OKMCJINTENEH, KpOMe aKTHBHOTO XJ10pa, B HCHOBITYyeMOH BO-
Ie He HMeeTCs, T0 NIOAKHC/JIEHHe MOXKHO NPOU3BOAUTHL 2 MA
cepHoit kucaots (1:3)

3.168. Omnpenenenue cojepxaHusd aKTHBHODO XJ0pa IO
metony [lefinuna ocHOBaHO Ha TUTPOBaHMM coabio Mopa,
cBOGOIHOTO XJI0pa, MOHO- ¥ JUXJODaMHHOB.
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Jlast BLINOJHEHHS] ONpejesieHUuss MPHMEHSIOTCH Caelyio-
I{HEe PEaKTHBHI:

1) docoharuniit 6ydep, pH=6,3 - 6,5. 28 ¢ NaHPO,,
88 2 KH,PO, u 40 e nepeKpUCTaNJIN30BaHHOTO
Nay[Nas(POs)s] pacTBopsioT B JHCTH/VIHPOBAHHOH BOJE,
JnoBogAT K0 1 4 u KoucepBupyioT 20 e cyJaeMbl;

2) paGoumit pacTBOP  COJISTHOKHCJIOIO  O-TOJH/IHHA,
1,33 e COMSIHOKMCJOro O-TONHAHHA (HeJab3sl IOJIb30BaThCH
OCHOBHBIM O-TOJAHAMHOM) pactBopsiioT B 500 x4 mucTHIIR-
poBaunoii Boawl, npubasasior 5 ma HCI (1:19) u mosoxsar
JQUCTHJIHPOBaHHOM Bomoii nxo 1 4. Pacrsop Xxpanar B
CKJISTHKE H3 TEeMHOI'0 CTeKJa.

COJITHOKMC/BIA O-TONMAMH HOJY4aloT B Ja60paTOpHH.
Jnst 3TOro roToBAT HACHIEHHBIA CIHPTOBOH PacTBOP O-TO-
aunuHa., 3atem ero GHUIALTPYIOT. B oTduABTPOBAHHBIN pa-
cTBOp jo00Gamasior HeGoabuumu nopuusamu HCI (1:1) u mo-
MEWHBAIOT 10 BHNajeHuss ocagka. Ocalox OTCacHIBAIOT
Ha Boponke Bloxmepa u jgBa-Tpu pasa mpommuBalor HCI
(1:1). TloayueHHBI# COJSHOKHCJBLIE O-TOMHAMH Cyilar
MeXIy JucTaMd (uaIbTpoBaNbHOH OyMard B TEMHOM
MecTe;

3) pactBop #opucroro xanusa. 1 e KJ pacrsopsiiot B 1 4
JACTHJVIHPOBAHHON BOZBI;

4) cepnas kucaora 1:19;

5) GukapGomat HaTtpus, 5%-HEIA pacrBop;

6) UYeTHIPeXXJIOPUCTHI/l YIVIEPOA, CBOGOXHBEIA OT HOAA;

7) crampapTHbli pacTBop coau  Mopa. 1,106 2
FeSO4(NH,)3S0,-6H;O pacrBopsioT B AHCTHIIHPOBAHHOH
Boge, comepxkamtefr 1 ma HySOy4 1:3, u ero Xe noBomaT no
1 4. 1 ma 310rO0 pacrBopa coorserctByer 0,1 me Cls.

3.169. nsa onpepeneHus cBoG6OJHOTO XJopa B KOJIOY
IUIsl TATPOBaHUs IOMelaloT no 2 ma 6ydepHoro u O-TONH-
IMHOBOTO PACTBOPOB M INePeMelinBaloT. 3aTeM J00aBJAIOT
100 M2 uccaexyeMoil BOABI, CHOBA IepeMelIMBAaIOT M THT-
pyIoT ¥3 MHKpOGIOpeTKH pacTBopoM coaum Mopa mo Hcues-
HOBEHUs roJyGoro OKpalluBaHHsL.

3.170. [lns ompenesnenuss MOHOXJODAMMHOB B 3Ty XKe
konby nobGasasior 1 ma pacTBopa MOIHCTOTO Kasus, Iepe-
MEIIHBAIOT ¥ OT HYyJs NPOAOJKAIOT THTPOBAHHE N0 HCYe3-
HOBEHHs TOJy0O0ro 1BeTa.

3.171. Ins onpeneseHdss IUXJIODAaMHHOB B 3Ty JXXe KOJ-
6y moGaBasizor | ms pacTBopa cepHoit Kucaote (1:19) m
nepememuBaior. Ilocje MHHYTHOIO CTOSHHS —H0GaBJAIOT
4 ma 5%-noro pacreopa 6ukapGoHaTa HATPHS, HepeMeNIH-
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BAIOT M CHOBa OT HYJf THUTPYIOT [0 HCYE3HOBEHHS TroOJy-
Goit okpacku. Ilepex KOHIOM THTPOBaHHE CJIelyeT MPOBO-
IUThb 110 KaIISM.

[Ipm comep:KaHHH aKTHBHOTO Xjopa CBhiwe 3,0 m2/a
KOJIMYEeCTBO NpPHMEHSIEMBIX PEaKTHBOB YBEJIMUHBAETCH.

B npucyrctBun NCls moctymaior ciaeayoumum o6pasom:
100 m2 uccaepyeMoit BOAB! MOMEIIAIOT B JAEIHUTEJNbHYIO BO-
poHky c¢ 10 ma CCl,, HepruuHO B36aNTHIBAOT H  OTCTaH-
BawT. OTHensioT BOAHBIA CJAOA B THTPOBAIBHYIO KOJAOY H
B HeM ONpenensiioT CBOGOJHBIA XJIOp, MOHO- K JHXJOp-
aMHHBL

KosHuecTBO MMJJIMIMTPOB CTaHAAPTHOTO pacTBopa Co-
an Mopa, nomenmero Ha THTPOBAHHE, COOTBETCTBYeT KO-
JVYECTBY MHJIJIMTPAaMMOB Ha JHTpP CBOGOAHOro XJopa, MO-
HO- H JUXJOPaMHHOB,

OcraTouHbiil anOMUHAA

3.172. I1pu 06paboTKe BOAR CEPHOKHC/LIM aJIOMHHHEM C
mocaenyomwel ¢unapTpalue B Bofe HaGJIONAaeTCa omalec-
IeHIYs, IPHUBONAINAsi NPH XPaHEHHH BOAH K BhLIEJEHIIO
XJ0onbeBUAHOr0 ocajka. IlogoGHoe fBJeHHe HabJiomaercs
OPH HAJWYMM B BOZe ocTraToyHoro ajoMuuusa. Ilpnm u3bu-
TOYHRIX JI03aX KOaryJfHTa BO3MOXHO HaKOILIeHHe HOI0B
Al3+, TToBcepHeBHBIA KOHTPOJb 32 COREPXKaHHEM OCTAaTOYHO-
ro ajIOMHHHMS B BoJe NO3BOJSIET BhHIGHMpaTh HauboJee 6.a-
rONpHUATHEE YCJOBUS 06paGOTKM BOALI Ha BOMOIPOBOAHLIX
COOPYKEHHUSAX.

3.173. B npaxkTuke IPHHATO (HKCHPOBATL OCTATOUHBIA
aJIOMHHUI B BOJE TIO Tak HasbiBaeMOH «oraexke», Jas
9TOr0 HANOJIHSIOT UCHBITYeMOf BOMOH JUTPOBYIO CKISHKY M
OCTaBJSIOT CTOATh Ha cyTku. IlosBieHye mocie CYTOYHOrO
CTOSTHHS XJIONBEBHAHOTO OCafKa Ha JHe coCyfla YKasHBaeT
Ha IIPUCYTCTBHE B BOJE OCTaTOMHOIO aJIIOMHUHUSL.

3.174. Ins KOJAUYECTBEHHOTO ONpejeJeHUs OCTaTOYHOTO
AIOMUHHS DPEKOMEHLYeTCs KOJOPHMETpPHUECKoe ompejedie-
nue no IMatduabay.

Komopumerpuyeckoe ompeneseHye ajlOMUHHSI OCHOBAHO
Ha 06pa30oBaHUE C PacTBOpaMu cojel amoMuuus npu pH=
=8,2 - 8,3 ¢ HHAUKATOPDOM IeMaTOKCHJIMHOM CTOMKOIO
coeflMHeHHs1 (PHOJIETOBOTO HJIH (PHOJETOBO-IYPNYPHOTO I(Be-
ta. Tak Kak B MIEJOYHOR cpelie TeMaTOKCHINH ¥ C APYTUMU
KaTHOHAMHU JaeT KPacHyi0 OKpacky, PacTBOp mocje pasBy-
THS MaKCHMaJbHON OKpacku NMomkucasaior no pH=4,5; npn
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3TOM OKpacKa, BEI3blBaeMas ADPYTHMH KaTHOHaMH, Iepexo-
JUT B XKeJITYIO U He MemaeT onpefenentio. Metox nossoaser
OTKpPHIBATH JOJNM MWJIMTPaMMa aJIOMMHMS B 1 4 BOZHL
KoMIiekcHele COeIMHEHUs aTIOMUHNS, HMEIOMHUecs B BOLAX,
He MELIAIOT ONpeJe/ieHuIo HOHa aJNIOMUHHUS.

3.175, Ipu onpeneneHun UCTIOAB3YIOTCS PeaKTHBHI:

1) yxcycnas kuciora 30%-nas. Pas6asasior 300 ma
JeJFHOH YKCYCHON KHCJAOTHL A0 1 4  AHCTHJVIHPOBaHHOH
BOJOH;

2) yriexucjell aMMOHME, HacHeHHBIH pactBop. Jas
nepeKPUCTAVIH3alMM FOTOBSIT HAChIeHHB# pacTBop, (uib-
TPYIOT ¥ K0GaBJASIOT ABa o0beMa cCHHpPTa. BuReauBuryiocs
IPH 3TOM COJAb OTQUIBTPOBHBAIOT M IPOMBIBAIOT ABA-TPH
pasa cnuproM. M3 nosyueHHO#A COJIM rOTOBAT HAaCHIUEHHHIHA
paGouuit pactsop. 'ofen k ymorpeGiaeHuI0 yeped 2—3 maHSA
nocie NpuUroToBaeHus. XpaHAT B CKJASHKe ¢ IpPHTEPTOH
npoOKol B NPHCYTCTBHH M30LITKA TBepAOH COJH;

3) pacrBop remartoxcuauHa. PacrBopsawor 0,1 e xumuue-
CKM YHCTOro reMartokcuiuHa B 100 ms xunsamefi AucTuinu-
poBaHHO# BoAul. PactBop coxpansierca 2—3 menenu. Pexo-
MeHyeTcsl MoJb30BaThcsl GeNbIMH KPHCTaJNJaMHi IeMaToKCH-
JIMHA, OPY OTCYTCTBHH GO€/bIX KPHCTA/UIOB MOXHO YIHoO-
TPeGJIATh ¥ OKPAIUeHHLIH Npenapar;

4) craHmapTHBIf pacTBOp ajoMuHus. PacrBopsior
0,8366 ¢ NH4A1(SO4)2-12H,O0 B 1 £ AHCTHANHPOBAHHON
BOZHL 1 ma sTOTO pactBOpa coiepxkur 0,06 me Al Ilpu pa-
6OTe C HH3KMMH KOHIECHTDPANYAMH aNIOMMHUSI TPHMEHSIOT
craHfapTHH pacTBop B passefenun 1:10. Las atoro 10 ma
OCHOBHOTO pPacTBOpa TIOMEMAloT B MEPHYI0 KOJG0UKy Ha
100 x4, noaxucasior 0,5 #4 AelMHOPMAJBLHOTO pPacTBOpa
HySO4 1 noBOAAT 10 METKYM DUCTUJIMPOBAHHON BOAOH; 1 ma
sroro pacrBopa cofepxkur 0,005 me Al IMoaxucaenue cia-
60rc pacTBopa aJIOMHHHS POU3BOAAT JJIA NPELOTBPalleRns
yMeHbIIeHus KoHuenTpanun Al-mona, maGmonaeMoro mnpu
XDaHeHWH DPa3GaBJeHHHX DacTBOPOB COJeil aJIOMHHHMA B
CTeKJsSIHHOH NoCcye.

3.176. Ilpu onpegmenenvu 50 m4 uCOHITYeMON BOXI
NOMEMAIOT B HECCHePOBCKMA LMJIMHAP eMKocTeio 50 4,
npuGaBasiior 1 M4 pacTBOpa YrJEKHCJIOro aMMOHHS H 1 ma
pacTBOpa IeMaTOKCHJAMHA, INepeMEIHBAIOT ABYKPATHHIM
fepeBepTHIBAHMEM NUAWHJDA H OCTaBJSIOT CTOATH 15 mun
IS pa3BHTHS MakCHMyMa OKPacKW; 3aTeM NOXKHCISIOT
1 M2 yKCYCHON KHMCJOTH H CPaBHHBAIOT OKPacKy C OKPacKo#
LBETOBO IIKAJH, IPUTrOTOBJEHHOH TeM Xe IyTeM M3 CTaH-
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JapTHOro pacTBOpa aJioMuHusi B mHTepBave ot 010 1,0 m2/a.
IIpu cogepxkanuu Al menee 0,15 me/s cpaBHHBAOT OK-
packy CMOTPSI CBePXy BHH3, IPH OOJBIIMX KOJHYECTBAX —
cOOoKy.

3.177. lna HOBBIX PacTBOPOB YIVIEKHCJAOrO aMMOHHS U
YKCYCHOHM KHCJOTHI HEOOXOAXMO ONLITHBIM NyTeM yCTaHOBUIb
Konn;ec'rno KMCJOTH, HeoBXOZuMMoOe JJis TosrydeHuss pH=
=4,5.

Kax ykasniBanoch, npu XpaHeHWM cJadblX pacTBOPOB
CEpPHOKHUCJIOr0 aJIOMUHHSI B CTEKJSHHOH TOCyle CJeayer
CYMTATbCSI C BO3MOXHEIM yMeHbileHWeM KOHHeHTpamuu Al-
#oHa. BennunuHa noTepu 3aBUCHUT OT BPeMeHY XPaHEHHs COp-
Ta CTeKJa ¥ CBs3aHa ¢ BhilienayuBanyeMm nociensero. [los-
TOMY He CJeAYyeT AejaTh GOJBLIOTO MHTepBaja MeXAy B3f-
THEM 1poOH ¥ ONpEeNeJiCHNEM B Heli OCTATOUHOTO aNIOMUHUSA.

3.178. Ina ompenesneHuss 0OCTATOYHOTO aJIOMHHHSL B BOJe
C aNIOMMHOHOM HEeOOXOAUMBI CAeAYIoNe PeakTUBbI:

1) 6ydepnas cmech. 3 ¢ uan 2,85 ma JeAIHOH YKCyCHOH
KHMCHOTH M 12,15 & yKOyCHOKHCJOr0 HaTpus PacTBOPAIOT B
1 4 AUCTUAIUPOBAHHOM BOAHI;

2) 0,1%-HBI pacTBOp aMIOMHHOHA, BBHIEPXKAHHBIE He
MeHee CYyTOK B T&MHOM MecCTe.

3.179. I1py onpeneseHuH K 25 M4 HCOBLITYeMOR BOJBI NPHU-
auBaloT 25 ms 6ydepHoit cmecu u 1 ma 0,1%-noro pacrsopa
amomunona. IlepememuBaloT ¥ craBAT HAa 5 MUK HA BOAS-
Hylo Gauio npu 60—70° C ans  pasBUTHS MaKCUMaJbHOH
okpacku. OxJanus, Onpene]sIoT ONTHYECKYI0 MJIOTHOCThb
pacrBopoB Ha npubope ®IK-M. IMonyyeHHy0 ONTHYECKYIO
OJOTHOCTh NMEPEBOAAT B MUJJIMTpaMM Ha jautp Al mo rpany-
upoBouHOH KpuBo#. KoHTpoabHAas npo6a roTOBUTOS HAa HCIHI-
TyeMoli Boje c OydepHOH cMechio.

3.180. Ilpx nocTpoeHHH PPaxyHPOBOTHON KPHUBOH IOJb-
3YIOTCS CTaHAAapPTHHIM PacTBOPOM aMIOMHHHSA, 1 M4 KOTOpO-
ro comepxut 0,05 me Al. 1as1 5TOr0 roTOBAT PAM 3TATOHHBIX
pacTBopoB cjelyiolluym 06pa3oM: B MepHBIe KOJOHL Ha
50 ms BHOCAT MO 25 ma GydepHOro pacTBOpa, NpubaBISIOT
nocsaenoBateabHo or 0,1 1o 1,0 x4 cranzapTHOro pacrTsopa
H JOBOASIT IO METKH AHUCTH/AJHpOBaHHOK Bojou. IlosmyueH-
Hble PacTBOPH cojepKaTt cooTBercTBeHHO oT 0,1 mo 1 me/a
Al. 3arem B npoGHl BHOCAT 1O 1 M4 aJIOMHUHOHA, HarpEBAIOT
npu 60—70°C, oxJnaxpalOT M ONpEle/]AIT ONTHUECKYIO
IJIOTHOCTb pacTBopoB. CTPOAT KPUBYIO, HAHOCA Ha OpJAHHA-
Ty BeJMYHHBI ONTHYECKONX MJIOTHOCTH, a Ha abCHucCy — KOH-
uentpauuu Al B me/a.
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Ocratounbiii nonmakpuaamup, (MTAA)

3.181. KosopumeTpuuecKuit MeTOJ OIpejeNeHUs OCTa-
TOYHOTrO MOJHMAKpUIaMuia B BOAE OCHOBAH Ha THIpPOJU3e
NoJMaKpuaMusia LIeJ0Yblo ¥ ONpejlelleHHH a30Ta aMMHaKa
peaktuBoM Heccaepa. Ilpu ananuse amMMuayHoro noJuak-
punaMHAa NPEIBAPUTENLHO IOJKeH GbIThb yAaJleH aMMHUaK,
BBENEHHHH C Ccy/abdaToM aMMOHWA. YAajeHHe aMMHaka
JIOCTUTaeTCsl OTTOHKOf ¢ OydepHmM pactBopoM mnpu pH=
=7,4 UK NpPOTIyCKaHUEM pacTBopa 4Yepe3d KOJIOHKY.

3.182. Ipu aHanu3e HCHOJL3YIOTCH CHEAYIOLIHE DPEaKTH-
BB

1) GesamMuaunas Boja, noJydYaeMasi INpPOMyCKaHHEM
JUCTH/IHPOBAHHOM BOAH uepe3 H-kaTHOHMT n cayxamas
IJISl TIPUTOTOBJIEHHS] PEAKTHBOB M CIOJACKHBAHUS TOCYHIBL.
Pas6aByienue aHaJM3HPYeMBIX NPO6 NPOH3BOMUTCH TaKKe
6e3aMMuayHOi BOJOH;

2) craHmapTHHIH pacTBOp XJopHucroro aMMmoHusi 3,818 2
NH.CI na 1 2 Boxm;

3) pa6oumii pacTBOP XJIOPHCTOTO aMMOHHUS, COMEpKAIMH
0,01 M2 B 1 2 a30Ta aMMHaKa, IPHTOTOBJAIOT Pa3BeleHUEM
10 m4 craBaapTHOTO pacTBOpa BOAOH Jo 1 4;

4) peaxtuB Heccaepa. it npurotoBsieHHst peakTHBA B
dapooposoit ctynke pacrupaior 10 2 fionuoll pryTH C He-
GOJIBIIMM KOJUYECTBOM JAHCTHJJIMPOBAHHON BOAbI, CMBIBAIOT
NOJy4eHHYIO Kaliuiy B MepHylo Konby Ha 100 ma, npubas-
Js10T 5 2 HOMUCTOro KajJusg M OXJMaxkAaloT PacTBOD ILEJN0YH,
copepxamyuit 20 ¢ enxoro xanu B 50 m4 QUCTHANHPOBAHHON
ponbl, CMmemuBalOT U JIOBOZAT
00beM pacTBOpa IO METKH JUCTHJI-
JUpOBaHHO# BOLOH. PacTBOp oTcTa-
HB2IOT B TEUeHHE TPEX CYTOK, 3aTeM
OCTOPOXHO CJMBAIOT C OCanKa M
XpaHSIT B TEMHOM MECTe B CKJSHKE
OPAaHKEBOTO CTEKJIA;

5) pacTBOp CepHOM KHCJOTHI,
0,1 u,;

6) pacrBop Imenoud, 33- m
16,5% -Hpiit.

Puc. 18. Tlpu6op Aaf ruAponH3a NGTHAK-
punaMMAa H OTTOHKA2 aMMHaKa
1 — KanJseyJsioBuTeNb, 2 — OGpPaTHHIE BO3IAYIIHHIA
XOJIORUNbLHUK, 3 — KPYIVIOROHHas  Kojgba Ha
250 MJa; 4 — XxOnomMAbHUK JIuGuKa, 5 — KOHHue-
ckas xon6a Ha 100 us

143



3.183. AHanu3 M3BECTKOBOTO MOJHAaKPUJIaMHAA NPOH3BO-
0AT CeAyIOIKM 06pasoM.

1) Cobupator npubop (puc. 18) nnponapusalor ero 6es-
aMMHAaYHOR BOMIOM.

2. 3an0JHAIOT XOJAOAMUILHUK BOROH.

3. B Konuuecxyio xon6y nHa 100 x. (npueMHHK) HajuBa-
1oT 50 Ma GesaMMuauHOM BOAH M NOOABJASAIOT 5—6 Kameab
0,1 H. pacTBopa CepHOM KHCJOTHI.

4. Tpy6ka XOMOZUIbHUKA AOJXKHA OHITH ONMyINeHa B BOAY,
HaxOASILyIoCHd B IPHEMHHKE.

5. B xpyrJyionoHHy10 K06y HanuBaoT 50 M4 uccaegyeMok
Boxbl U 30 m4 33%-Horo pacreopa menoun. O6mui 06beM
CMecH JIOJIKeH paBHATbcH 80 ..

6. Comep:xumoe KoaOH HarpeBaloT npu 100°C B TeueHue
35—40 muH.

7. ITo OKOHYaHMM OTTOHKM KOJHUECTBO OCTaBlIefics B
KDYIVIOJOHHON X0J6e KMAKOCTH MOJMKHO COCTaBAsTb 20—
25 M.

8. 3a 1 mun o KOHLA OTTOHKH OTCOGHHMHSIOT NPHEMHUK
H TIpeKpallaioT HarpeBaHue.

9. MaMepsitoT 00'beM KUIKOCTH B IPUEMHHUKE.

10. TTop3ysich GOTOIMEKTPOKONIOPHMETPOM, OTIPaLyHpO-
BAHHLIM [JIs1 onpejeseHHss a30Ta aMMHaKa, KOJOPHMETPOM
Iio6ocka, nuaunapamu I'enpu mam HaGopom NpoGHPOK, om-
pelesIoT ColepXKaHue aMMUaKa B OTTOHE.

11. ina BBefeHus NOTMPABKHY Ha aMMHMaK, cojepxKamuics
B BOJI€ U PeakTHBax, B TOM Ke HOCJeLOBAaTeJbHOCTH NPOBO-
AAT KOHTPOJbHOE ONpefiesieHe ¢ mpobGolt mccaenyeMol Bo-
Jbl, OTOGpaHHON 10 BBeJEHHS B Hee NOJHAKPUIAMHIA.

Pacuer xounentpauuu INAA C B m2/2 npoussogutcs 1o

opmyJte
o c - 5.6 (ﬂ_bjl) 1000
x \v. v/] v’

rae d; u dy — COOTBETCTBEHHO 0G'beMH! BOAH B NpHEMHHKE B
HccaeayeMot H KOHTDPOJBHOHR mpo6ax, Ma;
a — coJiepXXaHWe as3oTa aMMHaKa B HCCIAeNyeMOH
npo6e, me;
b — comepxanue a3oTa amMMuaka B KOHTPOJIbHOM
npooe, Me;
V — o0bem Bozml, B3ATOM A/ aHAMU3a, MA;
5,06 — Ko duIueHT TIepecyera as3oTa aMMuaKa Ha
NOJMaKPHIaMUL;
X — x03()pHUIMEHT, YIUTHIBAIOWHU [OJIO HETHAPO-
JIH30BAHHBIX aMHIHBIX IPYNN B IIOJUMEPE.
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Ons nomuakpuaamuga mapku ITAA xospdunuent X mpu-
HuMaetcs paBHeIM 0,88.

Bce onpenenenus NoBTOPAIOT ABa pasa.

3.184, Anannua aMMOHMAHOrO NMOJMMAKPHAAMUAA NPOM3BO-
JUATCS CHeXYIOmMUM 06pa3oM:

A. Otrouka ¢ Gydepom.

1—4. BunoJHsioTcs: Tax e, Kak npu ananuse ITAA,

5. B xpyr1ogoHHyio Koaby HajausaloT 50 ma uccienye-
Mot u 0,5 m2 docdarHol GydepHOR cmecH.

6. Comepxumoe Koa6w HarpesaioT no 100°C u oTronsior
B NIPHEMHUK O0KOJIO 20 M4 BOAHL.

7. OTCOENMHAIOT NPHEMHHK, NPEKpallaloT HarpeBaHue H
Toc/e OXJIaXKIAEHUS KDPYIVIOLOHHOR KOJOH BBOZAT B Hee
60 m2 16,5%-uoft menoyn. O6muk 06beM CMeCH JOJKeH
paBusATbCA 80 MA.

8. YcranapanBalOT HOBHII NPUEMHHMK C  TIONKMCJIEHHOMN
Ge3aMMHaIHON BOXOH.

9. NanpHelmiuii aHanu3 ¥ pacyeT KOHIEHTPANMH TIOJHAK-
puJiaMula IPOH3BOAAT Tak, KaKk ykasaHo B mm. 6—11 aHa-
au3a ITAA.

Tpy BHIYUC/IEHNH KOHIEHTPAUKH NOJHAKPUAAMUAA KO3(-
tdunuent X npunumaercs paBHuM 0,75.

B. Ynanenue MuHepasbHOro aMMuaKa NPOMYCKAHHUEM Ye-
pe3 UOHHTOBYIO KOJIOHKY.

Hennityemylo Boxy mpomyckaioT yepe3 H-xaTuoHuposan-
HYIO KOJIOHKY. AHaJu3 QHAbTpaTa MPOBOJHUTCS Tak XKe, Kak
M TNPH aHa/M3e M3BECTKOBOTO NOJIMAKPUIAMHJA.

3.185. ®unpTpaunoHHBII MeTOX. PacTBOpeHHble B BOAe
MOJIEKYJIbl MOMMAKPUAAMHUIA MOBBINAKT BSI3KOCTh BOABI H,
3a7iepXHuBasCh (GHUIBTPYIOMINM MaTepualoM, YBeJHYHBAIOT
ero conporusieHue. B pesysnbrare ¢uAbTpanmus BORH, CO-
nepxamedi [TAA, npoucxonur Gosnee mennenHo, duabrpa-
IUS1 IPOU3BORHUTCS Uepe3 MeMOpanHbe (HuIALTPE Ne 3 npu oc-
TaTOYHOM AaBaeHuu 560 mm pr. cT.

Jlns ompenelsieHHs TPH NOMOILM BOJXOCTPYHHOTO Hacoca
B pecHBepe W NPHEMHOM LHJIHHIDPE CO3XAIOT BaKyyM — OKO-
a0 200 mum pr. cr. (560 mm OCTATOYHOrO [ABJEHHS).
B ¢HuAbTPOBAMBHLI CTOJIMK 3aKJaAHBAIOT GJecTsmel Ino-
BEPXHOCTBIO BBepX MEMODPaHHLIA PUIABTD.

Onpenensior BpeMsi ¢uibrpanud 50 M4 KOHTPOJNbHOM
npo6bl BOAH. 3aTeM C TeM e (HUILTPOM NPH TeX XKe YClIo-
BUSIX ONpENeJSIOT Bpems (HALTPANUM NpPOGH HCHLITYeMOR
BOJIBI.
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Onpefiesienwst NOBTOPSIOT C HECKOJABKUMH (PUIALTPAMY,
BhiyncasioT cpenHee (HIbTpAllHOHHOE OTHOmeHHe P:
o="r
ta
rie !, — BpeMsi GHILTPALMH KOHTPOJBHON NPOGH, MUH;
ty — BpeMs (GHAbTPANMH LCIBITYEMOR BOXEI, MUH.

Tonbaysice Xanu6poBouHbIM rpadmkoM, IO Beauyuile
(UABTPAIMOHHOrO OTHOLIEHHS CONPEXENSIOT KOHIEHTpANHIo
noJauMepa.

s mpoBepKH Kanu6POBOUHOrO rpadyka MPUTOTOBJSIOT
pacTBOpHI C M3BeCTHbIM cojgepxanneM ITAA B KOHTPOJbHOM
BOJe ¥ ONPEeNIOT 3HaYeHHST (BUIbTPALUOHHOT0 OTHOLIEHHUS.

Kourposbuas Boga rotoBuTCs U3 BOAH, O0TOGpaHHOR Ha
COOPYXKEHHAX N0 BBeldeHHs moauaxpunamunaa. Copepxamu-
ecs B BOJe B3BCUIEHHBIC BeleCTBA YAAMMOTCA (DHIABTpPO-
BaHKeM yepe3 MeMOpaHHbie (GHIALTPHL.

BsBech B HCHIBITYEMOH BOZe YAaJSIOT LEHTPHOYTHPOBa-
HueM B TeyeHue 5—10 mun npum  cxopoctu 4000—
5000 06/mun. KonTposb 3a MOJHOTON yAaJ/eHHsI B3BELIEHHBIX
Bemects ocyulecTsasercs Ha ®IKe ¢ KpacHBHIM CBeTO-
GUALTPOM.

O6aacTb npuMeHeHns MeToRoB. Kosopumerpuueckuii Me-
TOJ NPHMEHUM AJIS1 ONpefesIeHHs] KaK PacTBOPEHHOro, Tax M
CBSI3aHHOI'O B XJIONbSl NMOJMAKDHIAMHZAA B Ipejesax BhllIe
0,5 me/s, GUIBTPALHOHHEIR — AJIST ONPENENCHUS] PACTBODPEH-
HOTO NOJIHaKpHJIaMuia B npenenax a0 0,5 me/a.

CepoBonopoz,

3.186. CepoBonopofl B BOJAE JIeTKO OOGHapyMHUBaeTcs HO
3anaxy, ONpelelsATb ero ciAeldyeT HENOOpPelCTBEHHO u3 G6y-
TBIIM Ha MecTe WM GLICTPO NPH JoCTaBKe NpoGhl B jabopa-
TOPHIO.

i kadeCTBEHHOI'O ONpenNejeHHsl B OYyTblIb, HaNOJHEH-
HYyI0 Ha 3/, uccaenyeMoi BOJOH, MeK Ay TPOOKOH M IOpJIKILI-
KOM 3a)KMMaIOT NOJOCKY CBMHIIOBOR OyMaXKH, CMOUYEHHYIO
RUCTHAAMpOBanHOK Bomoi. IloremHenne 6yMaKKH yKashBa-
€T Ha NpPHUCYTCTBYE cBOGOAHOro cepoBojopona. Ilpn orpuua-
TeJNbHOHl peaxkuuu BOAY CJeLyeT MOXKHCAATb, IloTeMHenue
OyMaXKH NpU TOJKHCIEHHH BOJALl YKa3blBAET Ha IPHUCYTCT-
BHe CBsI3aHHOrO ceposojiopona, CeuHIOBas GyMa)kKa roTo-
BUTCSI TIyTEM CMauMBanus GUAbLTpoBasbHON Gymaru 5% -HbiM
pacTBOPOM YKCYCHOKHCJIOIO CBHHIA, ¢J1ab0 NOAKHCJIEHHOTO
ykcycHo#t xucsaoroit. Ilocme noxcymxku Gymara paspesaercs
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Ha Y3KHE TOJOCKH M XpaHHTCA B GaHKe C NPUTEPTON MU
pe3HHOBO# NPOOKOH.

3.187. KosnnuecTBeHHOE ONpeieieHne CepOBOJOPOAA U €ro
cosiell B BOAE OCHOBaHO Ha 06pasoBaHUM Cyabduaa KaaMus,
HepacTBopuMoro B Bufe. Ocanok cyapduma xaJMus pacTso-
PAIOT B THTPOBAHHOM pacTBOpe HOXa, H3GLITOK KOTOPOTO
OTTUTPOBBIBAIOT PAaCTBOPOM THOCYJAb(aTa HaTPHS.

IIpu ananuse HCHoMb3YIOTCH CIEAYIOMIYE PEAKTHBLIL:

1) wagmuit yxcycroxucawll, 5%-Hblfi pacrop. 5 & yk-
cycHokucnoro kaamusd, 30 e JeAsHOH <YKCYCHOH KHUCJOTHI
Pa3BOAST AUCTHIMPOBaHHOM Bomo# 1o 100 ma;

2) docgopuas kucaora, 25% -Has;

3) #on 0,1 B. pacrsop;

4) tuocyabdar natpusg, 0,01 1. pacTsop;

5) kpaxmaut, 0,5% -Hufi pacTBOD.

3.188. Ilpu onpeneneHuu npoGy Ha cepoBOROpO, GEpyT B
ckagHKy o6beMoM 250—300 x4 c npurepTOit MpoGKOH, cOOG-
JI05as Te XKe NPeLOCTOPOXKHOCTH, YTO W IPH PAaCTBOPEHHOM
kucaopose. CepoBOLOPOM OCaXKAAETCA Cpasy e IO B3ATHU
npo6sl Ha MecTe. [Jas 3TOro nunerko# (:KeJaTesbHO C IJHH-
HBIM HOCHKOM) BHOCSIT, IOTPyasi KOHell NHNETKH MNOYTH [0
JHa, 3 M4 pacTBOpa YKCYCHOKHC/OrO KaJAMHSI M, 3aKpHIB
CKJISHKY IPOGKOH, ocTopoxHO nepemenmBaioT. Ilocie ocax-
IeHus cyabduaa kanMus (He paHee ueM yepe3d 5 #) oCaloK
OT(QUILTPOBBIBAIOT U TUIATENbHO NPOMBIBAIOT rOpsiueidl RoO-
noit. DuabTp ¢ 0CaAKOM TIOMEINAIOT B CKJASHKY, IVI€ IPOU3BO-
JAHJIOCh OCa)KAeHue, npuiauBaoT B Hee 50 ma 0,01 H. pacTBo-
pa ioza, moakucasiorT 20 ua GochopHON KHCIOTH, GUIALTP
U3MeJabYaloT CTEKJSHHOH NaJOUYKOM M 3aTeM OTTHUTPOBHLIBA-
10T U36bITOX Hona 0,01 H. pacTBopoM THOCY/Nb(aTa HaTpHUA B
NPUCYTCTBUU KpaxmaJa.

Conepxanue cepoBonopofa X B MA/4 BHUHCISIOT MO
dopmye
_ (aKy1—bK,)0,17-1000

Vi—Ve !
e a— KOJHYecTBO NpuOaBJeHHOrO pacTBopa foma, Ma;
K, — nonpaBounelit koadpduuuent 0,01 H. pacTBopa
nona;
b — KoJuyeCTBO pacTBOpa THOCYJbdara HaTpHsd, TO-
meAnmero Ha o6paTHoe TUTPOBAHHUE, MA;
K; — nonpasounntit  xosdduuuesr 0,01 n. pactBopa
THOCYJIb(aTa HATPHUS;
0,17 — KosmmuecTBO  CePOBOAOPOJA, COOTBETCTBYIOLIEE
1 m2 0,01 u. pacrBopa #ona, me;

X
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Vi — ofbeM CKAAHKH, B KOTOPOHA Ocaxanacs CepoBO-
HOPOZ, MA;

Vy — xonnyecTBO NpHOABJEHHOrO PacTBoOpa yKCYCHO-
KHCJIOTO KaAMHUS, MA.

Penoa

3.189. [Ins caHutapHOM NPAKTHKH HauGoJbliee 3Haue-
HHe MMeIOT JeTyuMe (eHONb, 06pa3syiomue Npa XJ0pHpPOBa-
HHM BOJZBI B OYEHb HU3KHX KOHUEHTPALUSIX XJIOPPeHOJbHbIe
3amaxu.

Jns onpefenenus JNeTydux (eHOJOB TPENIONKEH pPAA
KOJIOPHMETDHYECKHX METOMOB: ¢ AHA30THPOBAHHOM cyabda-
HUJIOBOH KHCJOTOH, C JUa30THPOBAHHEIM NapaHUTPOAHUIU-
HOM, C 4-aMHHOAHTHIIHPHUHOM, C ITIUPAMUIOBEOM.

Tlo mocmenHuM JmMTepaTypHEIM MaHHBIM, HauGoJjee che-
IGUUHBIM ¥ YYBCTBHTE/LHEIM DPEakTHBOM Ha (PeHOJH! fBJIS-
encs 4-amuHoanTunupuH (4-AAII).

Huxe npusogurca udnoxende meronoB 4-AAIl ¢ auaso-
THPOBAHHON CYyJb()AHMJIOBOH KHCJAOTOH M C NHPAMHUIOHOM.

KauecrBeHHoe ompepeneHne HU3KUX KOHUEHTpauui de-
HOJIOB OCHOBaHO Ha 06pa30BaHuM XJOP(EHOJBHOTO 3amaxa
TNIPH XJOPUPOBAHUU BOMBI.

KoncepBanus npo6. Tax kak GpeHOJI B OYeHb claGhIX pac-
TBOpax IIPY CTOSHWHM OLICTPO pasJjaraercs, MPOOH JOJKHHI
MoCTymaTh Ha aHaJu3 He N03xe 4 u mocne B3aTus. Ecanm K
aHaJU3y NPUCTYNAIOT NO3XKe 4 %, TO B3SATYIO IPOGY BOAH He-
06XOAUMO KOHCEPBHPOBATb NyTeM IpPUOaBJIEHHS 5 2 eXKOro
Hatpa Ha 1 2 oGpasua. O6pasyiomufica GeHOJAT HaATpud
MOXKET XpaHUTLCS GoJee ANUTEJIbHBIA CPOK.

3.190. Omnpenenenue (eHosa ¢ 4-aMHHOAHTHIHPHHOM
(4-AATIT) ocHoBaHO Ha 06pa30BaHUY OKPAIIEHHHX COERHHeE-
HHURt (eHoJIa W ero NpPOU3BOAHBIX C 4-aMUHOAHTHIHPHHOM B
npucyrctBua K; [Fe(CN)e] B memounoit cpene. Meron us-
JIOXKEH C MCI0Jb30BaHUEM B OCHOBHOM MOAM(HKAauuH, pas-
paGoranHoit B rugpoxuMuyeckom uacturyre AH CCCP.

Jnst aHanu3a NpUMEHSIOTCS CJeAYIONe PeaKTHBH:

1) pacrBop 4-amuHoanTunupuua. 1 e 4-AAIl pacrBopsitor
B JUCTHJIJIHPOBAHHON BoAe M pasGasisior Ao 500 ma. Pacr-
BOp ycroiyus a0 10 xued;

2) pactsop ¢deppunmanuna kamus. 8 & Kz [Fe(CN)s]
PacTBOPSIOT B IMCTHJJIHPOBAHHOA BOXe M Pa3baBIAOT M0
100 mxa. PactBop ycrofiuus ao 10 xuei;

3) Gydepnas omecs, pH=9,8. 20 ¢ NH,Cl B 100 22
259% -HOro aMMHaKa;
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4)skcrpakunonHas cmecb. Cmecs 100 m2 xnopodropma H
200 x4 H30aMHJIOBOTO CIIUPTA;

5) 100 2 CuSO4-5H40 pacTBOPSIOT B AHCTHINPOBAHHOM
BOJE ¥ pa36aBisioT 1o 1 4;

6) cepnast kuciora HySO4 1 : 3;

7) cranpapTHbie pacTBOPH (eHOJA:

a) OCHOBHOM CTaHEapTHHI pacTBop ¢deHona. 1 e uuercro
¢enosa pacTBopsaOT B | 4 AMCTHIIHPOBAHHOH BOZHL 1 M4
pacrBopa cofepXuT 1 me ¢deroqa.

Tounoe comepxanne ¢eHonma mpoBepsieTcss GPOMHI-
6poMaTHEIM MetojoM. [las sToro Gepyt 2,784 2 yucroro cy-
xoro 6pomara kanuss (KBrOs) u 10 2 6pomuna xaaus (KBr),
pacTBOPSAOT B HeGOJbLUIOM KOJHYECTBe AHUCTHIJIMPOBAHHOM
BOJH H 10BOAAT 10 1 4. BepyT 10 x4 pacrBopa ¢deHona (uto
OTBeuaeT NpUMepHO cojepskaHiilo 10 me denona), npubas-
asioT 25 M4 6pOMUL-GPOMATHOTO PACTBOPA U CMECh XOPOLIO
BCTPAXUBAIOT, npuGasasior 10 ma ceproit Kucaotw (1:3),
B36aJTHIBAIOT, Tocae 15 mun pobasasior 1 2 fomucroro xa-
Jus m yepes 5 mun turpyiot 0,1 H. pacTBopoM THOCYJBb(haTa
HaTPUS (MENJICHHO C CHJILHHIM NMOMEIIWBaHHeM TPOGH) B
TPHCYTCTBMM Kpaxmana. IlapamienbHo POTOBAT KOHTPOJb-
HHIf omeT (6es deHona). s 3TOro B TaKylo Xe Koaby Ha-
JUBAIOT AUCTHIMPOBAHHYIO BOAY H B TOM XKe o0beMe, B Ka-
KOM OBLJI B3AIT JJIsl TUTPOBAHUS OCHOBHOM CTaHNAPTHHIA pacT-
BOp ¢eHoJa, N0OaBJSIOT TAaKOE Xe KOJNYeCTBO OGpoMHI-
GpOMATHOTO DacTBOPAa M CEPHOA KHCJOTH, 3aTeM B3GaJITHI-
BaioT. [Tocse 15 mun noGasasior 1 e cyxoro fofuna Kaaus u
gyepe3 b mun TUTPYIOT BRAeAuBWIMECH fox 0,1 H. pacTBOpoM
tHocynbbara Hampust. Coxepxauue ¢enona X B me/ma oc-
HOBHOT'O CTaHAapPTHOTO pacTBOpa onpeensioT 1o dopmyJe

X = 6—a) K-1,567
V ?

nie o —xosaudectBo 0,1 H. pacTBopa THOCy/Ab(aTa HaTpus,
TIOIe/llee Ha THTPOBAHHE KOHTPOJIBLHOH IpPOOH
(Ge3 denona), ma;

6 — xonuuectso 0,1 H. pacTBopa THOCY/ABGATa HaTpUs,
momeJIIee Ha THTPOBaHHE NPOGH C OCHOBHHIM
CTaHJapTHHIM pPacTBOPOM (peHoNa, MA;

K — nonpasounsiit xo3¢¢uuuent 0,1 n. pacrsopa tmo-
cyabdara HaTpus;

1,567 — xonuuectBo (eHona, skpusajtentsoe 1 xa 0,1 .
pacTBopa Tuocy/bdara HaTpUs, Me;
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V — o6bemM OCHOBHOTO CTaHZApTHOIO pacTBOpa (eHo-
Jla, B3SITOTO JJIsi THTDOBAHHUSA, MA;

6) nepsuli paboumii cTaujaapTHHIE pactBop (eHoJa
(0,01 me dpenona). BepyT Takoe KOJHUESCTBO OCHOBHOTO CTaH-
JapTHOro pactsopa deHosa, KOTopoe CofepkuT Touno 10 me
¢eHosna, ¥ pa36aBJsAOT 40 1 4 JUCTHANIMDOBAHHOM BOAGH.
PacrBop rotrossiT B IeHb aHANN3a;

B) BTOpoil pa6ouynii cTaHZapTHHE pacTBop deHosa
(0,001 me denona B 1 ma). 50 ma mepsoro paGodyero cras-
NapTHOro pactBopa QeHoJa pa3GaBiAOT IHCTH/JIHPOBAH-
Holt Bozmo# 1o 500 ms. PactBop roroBsit nmepen ynorpebie-
HHEM.

3.191, KosnuuecTBeHHOMY OnpefieaeHnio GeHoJoB NOJXKHa
npeJuIecTBOBAaTh WX OTTOHKA H3 aHaJM3UPyeMOH NpoOHl C
LeJIbI0 BBIIEJEHUs] TOJNbKO JETYYHX C BOASTHBIM NapoM ¢eHo-
JIOB H MCKJIOYEHHE MEMIAIOIIero BJHSHUSI IPYTUX COeXHUHe-
Hufl.

O6beM npoOnl Ui OTrOHAa BBIOHPAIOT CAeAylomuM obpa-
30M.

OxupaeMasi KOHIEHTPAIMs O6bemM npobu BasiTol AJS
¢ eHosoB, M2/ OTTOHA, MA
0,001—0,005 1000
0,005—0,05 500
0,06 —0,10 300
0,25 —0,50 100

OTron npousBOASIT B NEPEroHHOM INpuGope, COCTOsALIEM
U3 CTEKJSHHOHA KOJOB M XoJoqujbHMKa JIu6uxa. Jlas pas-
HOMEPHOr0 KMMeHus B Ipoby 106aBiasioT Kanuaaspe. [das
CBSI3bIBaHUSA CyJAbGbHAHBIX COeIUHEHUH NpUGaBJASIOT PacTBOP
cynbdara meau no 1 ma Ha Kaxasie 100 #a npo6ul. [Tomumo
9TOTO, A0GAaBAAIOT CEPHYIO KHCHOTY TO | M4 Ha KaxIne
100 ma. Ilpu o6bemax npodul 1000, 500, 300 4. OTrOHSIOT
coomBercTBeHHO 800, 400 u 250 x.4; nosyueHHbA OTTOH JXOBO-
AT AUCTHIIIHPOBAHHON BOAOH N0 HCXOLHBIX 06beMoB. B ciy-
yae 100 x4 npoGy nepex orronoM pasbasisioT o 250 ma u
otrousiot 200 u4.

Ecau HeusBecTHO IpHMepHOe cojep:kaHue (EeHOJIOB, TO
€ro yCTaHaBJHMBAIOT NIPeABaPUTE/NbHBIM NIPUOJIHKEHHO-KOJIH-
YeCTBEHHbIM ompeneneHueM: K 500 ma npobpl npuOABASIOT
5 ma pacrBopa cyiabdaTa Meon H 5 M4 CePHOH KHCJIOTHL
CMecb IOMEILAlOT B INEPEerOHHbIN NPHGOP M OTTOHAIOT
400 ms. 3aTem o6BeM OTrOHA NOBORAT JAUCTHINHPOBAHHOM
BoJo# 1o 500 ma. 100 ms oTTOHA HEPEHOCAT B AEAUTENbHYIO
BOPOHKY Ha 250 w4, mo6asasior 0,5 ma 6ydepHOro pacrso-
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pa, 1,0 ma pacrsopa 4-AAIl u 1,0 ma  pacrsopa
K; [Fe(CN)g], nepememuBas npoGy nocje Kaxjaoro xo6as-
JIEHUS.

AHaJOrMYHO TOTOBSIT PACTBOP C HYJEBHIM COAEpPKAaHUEM
denona B Tom ke o6bveme (100 ma). Tak xe roToBAT INKa-
JIy M3 CTaHJapTHHIX PacTBOPOB ¢eHoJa,

UYepes 15 mun nociie npubaB/eHHs: BceX PEaKTHBOB B Jle-
JIUTEIbHbIE BODOHKH BHOCAT 1O & M4 3KCTPAKIMOHHON CMeCH
H BCTPSIXHBAIOT B TeueHHe 2 mur, [To OKpacke HHXKHErO CJIOS
OlIEHHBAIOT NpUMepHOe colepxkanne (eHona B BOIe.

3.192. Ecsn npu npuGaHKeHHO-KOJIHYECTBEHHOM OmNpese-
aenun B 100 ma otroHa o6HapyxeH deHOJ, TO TOUHOE KOJIH-
YeCTBEHHOE ONpeJie/leHHe MOXKHO clielaTb H3 TOTO Ke OTro-
Ha, B3sB Aas 310ro o6beM 100 ms uan Goaee. Eciu ke mpu
npuGJUKEeHHO-KOMNYeCTBeHHOM onpefenenyn B 100 mz or-
roHa ¢eHoJ He O0HapyeH, TO JAJS TOYHOTO KOJHYECTBEHHO-
TO ONpefe]eHyst CeIyeT B3STh BeCb OCTaBIIMACH 00beM OT-
roua, He Menee 300 2. Ecau u B a3rom oObeMe OT-
roHa ¢eHoJ He HaljieH, TONZA OMNpENENEHHE (OBTOPUTD,
B3sB JJ5 oTroHa 1000 s vcnblTyeMoH BOABI M AJS KOJHYe-
CTBEHHOTO ONpenejeHus Becb o6beM oTrosa. Ilpm xonmuyect-
BEHHOM ONpeneaeHny (eHONOB NOPSALOK NpubaB/eHUs peak-
THBOB W BCE OIEpaluy NPOBOIATCS TaK XK€, KaK U NPH NpH-
6K E€HHO-KOJIIEeCTBEHHOM ONpe/esIeHUH.

B orauyne 0OT NpHOJHMKEHHOIO KOJUYECTBEHHOFO Olpe-
JIeJICHHsT OKpAIlEHHbIH CJI0H SKCTPAKTa OTIEISIOT, IPOhUb-
TPOBBLIBAIOT Uepe3 OyMaxKHbIA QUABTP AT YHAJSEHHS SMYJIb-
CUH Y TOBHIIEHUST YCTOMUMBOCTH OKpPackud BO BpeMeHH
(okpacka SKCTPAKTOB, OTHAEJEHHLIX OT BOJHOTO pacTBOpa,
ycrofiunBa B TeyeHue 4—5 4). CpaBHeHHe OKpalIE€HHBIX K-
CTPAKTOB NpPOGH ¥ CTaHAaPTHBIX PACTBOPOB IPOBOJSAT BH3Y-
aNbHO MJHM ¢ HCHOJb3oBaHHeM ¢orokomopumerpa. Ixamy
CT2HAAPTOB I'OTOBST HCXOMS H3 NPHOJHKEHHO-KOJHYeCTBEH-
Horo onpefenenus. B kaxawli o6pasen cranzapTHoi IIKa-
JIBl BHOCHTCS pafounil craHgapTHHN pacTBop (eHosaa, 3aTeMm
pas6aB/isieTcsl KUCTHAIHPOBAHHOM Bojoi. OGBeM KaxIo1o
i3 CTaHRAPTHBIX PACTBOPOB RO/IKEH OBITh OXMHAKOB C 00B-
eMOM OTIOHa HeocjaenyeMo# TIpoOBl, B3SITHIM JJIs OIpesele-
Husl, COOTBETCTBEHHO K 06beMy N0OaBIASIOTCS BCe PeaKTUBHI
U BefleTcs Besl JadbHeRmass o0paGoTka CTaHAApTHHIX pa-
CTBOPOB TaK ¥e, KaK W OTIOHA HCCIEAyeMOH MPOOHL.

Pacuer conepxauus enosos X 8 Mz/4 DPOUSBOAAT IO
dopmvie

X — I1V,-1000
ViV
151



nae [T — conepxanne peHosa B CTaHAAaPTHOM PaCTBOPE, OK-
packa KOTOpOrO MOXONIIA K OKpacke mpoOHl, #e;

Vi — o6beM OTTOHA, B3SATHI XJIS ONpENeNeHHUsT, MA;

Vy,— Bech 06beM OTTOHA, M1,

V3 — 06beM uccenyeMoft Bobl, B3ATHH 1JI OTTOHA, MA.

ITpu ¢doTOKOMOpHMETPHUECKOM OUpefeaeHHH (EHOJIOB
BEJIMUHHY ONTHYECKOH MJIOTHOCTH OKPAIUIeHHHIX 3KCTPAKTOB
AccaeyeMux 06pasioB ¢ HYJEeBBIM cOfieDxaHueM deHosa ¥
CTaHZAPTHEIX 00PaslOB ONPENEJSIOT C CHHMM CBETO(MILT-
pOM B KIOBETE TOJIIMHON ucciaenyemoro cios 10 mn. Hcko-
MYI0 KOHLEHTpPanuio ¢eHosa B UCCAeLyeMBIX 00pasmax pac-
CUMTHIBAIOT N0 KaJduOpPOBOYHOM KPHBOM, NOCTPOEHHOR ™o
ONITHYECKUM TIOTHOCTSIM B CTAHJaPTHHX 0Gpasuax.

Merox maer BOZMOXHOCTb ONPENENHTH JETyque (EeHONE!
¢ 4-AATI B WMpoOKuUX rPaHMLAX KOHNEHTpauuil, HaYMHasA C
0,001 me/a c norpenrHocTeio He Huxe 109%. ITo Hamum mas-
HBEIM, TIDH HCIOJNB30BAHMA B KayeCTBe SKCTPaKLHOHHOA
JKUJKOCTH XJ0podopM BMeECTO cMecH xJaopodopMa M H30-
AMHJIOBOI'O CIUPTa TYBCTBHTEJbHOCTh Merona ¢ 4-AAII co-
crasasetr 0,002 mz/a.

Ipu uccnenoBanuy 3arpsg3HeHHLIX BOX NIPH BHICOKOM CO-
JgepkaHuu (GEHONOB ONpefeeHne MOXET ObITh 3aKOHUEHO B
BOJHOM pacTBOpe 6e3 W3BJCUCHUS OKPALISHHOTO COCHWHEHHS
Kax B npoGax, TaKk ¥ B CTaHJapTHHIX PACTBOpAX.

Ecan Boma 3arpsisHeHa He(TeNMpPOLYKTaMH, TO HX Ipex-
BapHUTEJbHO YAAIAIOT XJI0pOGOPMOM H3 CUJBHO IOAIIENO-
qeHHO! BopHl. ITocse oTaeneHns ciosf xJgopodopMa Body
HarpeBaloT Ha BoAsHON O6aHe, NHOKa BeCcb XJopodopMm He
YRAMATCSH, OXJaXIAlOT, NONKUCATIOT, JN06GaBJIAIOT PacTBOP
MeIHOro Kymopoca M OTTOHAIOT deHoJ, Kak yKasaHO BHIIIE,

3.193. ®eHON MOXKHO OMpeneNATh C nupaMumoHoM. Ilu-
PaMUIOH — NHMETHJIAMHHOAHTHIIMDHH, KaK ¥ 4-aMHHOaH-
TUIIMPHUH, JaeT OKpalleHHOe COeNMHeHHe ¢ (DEeHONOM M  €ro
OPOM3BOAHLIMM B IWIEJOYHON  cpele B  NPUCYTCTBHH
Ks[Fe(CN)g¢]. Merox paspabotan B ['mApPOXMMHYECKOM
nacturyre AH CCCP.

B ananuse npuMEHAIOTCS CJefyloNNe PeaKTHBH:

(Bce peakTHBHI TOTOBSITCS. Ha AUCTHJIMPOBAHHOH BOJE,
He cofepxKaieil genosa u cBOGOAHOrO XJa0pa).

1) cnmproBO@n pacTBOp mNHpPaMMAOHA. 7 2 MUpaMHAOHA
PaCTBOPSIOT B STHJIOBOM CIHpPTE U LOBOAAT 06beM Jo 100 ma,

PacTBop rofien X ynoTpeCJeHHIO B TeUEHHE ONHOTO Me-
cana. Chaenyer nosb3oBaThO NOPONIKOOGPA3HEIM INHPaMHU-
JIOHOM;
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2) pacrBop Ks[Fe(CN)g]. 150 2 x. . Ks[Fe(CN)e]
PacTBOPSIOT B MUCTHJJIMPOBAHHON BOZE, AOBOAAT 00BEM 0
500 ms. PacTBOp rofien K ynotrpeG/eHuIo B TeueHHE MecsIa;

3) Oydepras cmech, pH=8,7-50 ¢ x. 4. NH4Cl pacrso-
psior B 900 M4 [AUCTWINHPOBAaHHOA BOJBI, NPUOABJISAIOT
4,0 M4 KOHUEHTPHPOBAHHOIO aMMuaKa ¥ 0O0beM JOBOIAT
JNUCTUJIMPOBAHHON BOXO# A0 | 4;

4) sxkcrpaxkuuouHas cMmech, 100 #2  xJopodopma cme-
muBaioT ¢ 200 x4 H30aMHJIOBOrO COMpTA;

5) pacrBop cyabdara mexu. 100 e CuSO,-5H,0 pacr-
BOPSIOT B JUCTHUJIMPOBAHHON BOJe M pa3baBisioT mo [ 4;

6) cepnas kucaora HySO4 (ya. B. 1,84);

7) crammaprHble pacTBOpPH QeHosa (cM. ompejeneHHe
¢eHoJ0B ¢ 4-AAIT).

3.194. KosnuuecTBeHHOMY OupefeNeHHI0 (EHOJOB MNpex-
IIECTBYET MX OTTOHKA M3 aHaau3upyemoii mpo6ul. IloxGop
o6bema TpobHl A4 OTrOHa, a TakXKe YCJIOBHA OTrOHa Te
XKe, 4TO ¥ [IPH onpexeneHny peHosos ¢ 4-AATL.

IIpu memsBecTHOM cojepxKaHUM (EHOJOB NPOM3BONAT
npHONHKEeHHO-KOMHYECTBEHHOe  ONpefieleHne,  HCHOJb3Yys
ans orrona 500 ms uccienyemoit Boppl. Otromsiior (ycao-
BHSL OTTOHA CM. ompefeneHne ¢peHoaoB ¢ 4-AAIT) 400 w4,
LOBOAAT OTROH {THCTHJLIMDOBAHHON Bogokt Jo 500 ma.
100 #4 OTroHa mepeHOCAT B JEJHTEJAbHYI0 BOPOHKY Ha
250 ma, mobaBasiior 3 M4 GydepHOro PpacTBopa M COAEp-
XHMoe nepeMmemuBaior. 3atem npubasasgior 0,5 ma pacr-
Bopa nupamujona u 5 ma pacrsopa K3[Fe(CN)g] u BHOBB
nepeMelnrBaloT. AHAJOMAYHO FOTOBAT DPAacTBOP C HYJEBHIM
coflepxaHueM (peHosnoB (B o6beme 100 m2) Ha Toft XKe
JNMCTHIIIMPOBAHHOR BOge, KOTOpasi NMpHUMeHsJach AJAs pas-
GaBJeHMs OTTOHa, ¥ C TeM XKe KOJUYECTBOM pPEeaKTHBOB.
TaxXe roToBAT IMKa/ly M3 CTaHJAPTHHX PacTBOPOB (QeHo-
n08. Yepes 30 mur mocie npHGaBieHHs PeaKTHBOB B Jie-
JIATEJbHEIE BODOHKH BHOCAT 8 M4 3KCTPaKUMOHHOA cMecH II
BCTPSXHBAIOT B TeUEHHE 2 MUH.

[To oxpacke HMXHETO CJOS OLEHHBAIOT NpPHMEPHOE CO-
RepKaHue (eHoJa B BoAe.

KoanuecTBenHoe ompeneneHue (eHOJOB [IPOU3BOAAT
HCXOMA U3 NPUGIUKEHHOTO ONpENeNeHUs M3 TOr0 ¥Ke OTro-
Ha WM OTN'OH NOBTOPSIOT M3 6GOJbllero o0beMa HCIEITye-
MO Bogul (cM. onpenenenue c 4-AAIT).

B 3aBHCAMOCTH OT 00beMa OTTOHA, B3SITOIO JIJIS AHAJHU-
3a, IPUMEHSIIOT KOJIMYECTBA peaKkTHBOB, NPUBEIEHHHE B
Tabn 23.
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Tab6auna 23

DKCTPaKLNOH-

BydepHait
Hasl CMeCb, M2

pacTBop, Ma

PacTsop nupa-

O6BbeM oTrona MHJOHa, ML

PacTteop
Ks [Fe (CN)el,
na

100 3,0 0,5 5,0 8,0
300 10,0 0.7 7.0 15.0
500 15.0 1,0 10,0 20,0
1000 20,0 1.0 10,0 25.0

Hanprefinryio o6pa6oTKy OTrOHa M CTaHAAPTOB, CpaB-
HeHUe OKpalIeHHHIX SKCTPAKTOB, a TaKXe U pacueT pe3yJb-
TaTOB BELYT TaK, KaK OMHMCAaHO IPH ONpeJle/eHHH (eHosOB
c 4-AAIL

Ilpn d¢oToMeTpUUeCKOM OMpENEeHUH HCKOMYIO KOH-
HEHTpalMI0 pAaCCYATHIBAIOT IO KaJMOGPOBOYHOH  KPHBOH,
NOCTPOEHHOH IO ONTHYECKHM IJIOTHOCTSM  SKCTPaKTOB
CTaHAapTHHIX 00pa3ioB.

[Ipy npmMeHeHUM NMHPAMHAOHA B KauecTBe PeakTHBA Ka-
JUGPOBOUHAST KPUBAS «YCTOHUMBA» B TeUyeHHe IJIHTEJLHOI'
BpemeHH. [lo3ToMy OOBLIYHO JenaloT OAMH oOpasel, LIKAJbI
CTaHIaPTHLIX PACTBOPOB H, yOEAMBUINCh, YTO BeJHYHHA OI-
THYECKO! MJIOTHOCTH 3JKCTpakTa ofpasna oOCTaeTcss Heus-
MEHHOH, NOoJB3YIOTCA JJsI pacyera paHee NMOCTPOEHHOH Ka-
aubpopounoft Kpuoi. [Ipu HCMOJIb30BAaHMM HOBBIX PacTBO-
pos mupamugona u K3[Fe(CN)g], xak mpasumo, cienyer
CTPOUTH HOBYIO KaJHGPOBOYHYIO KPHBYIO.

3.195. ®eHOM MOXHO ONpelNeNUTh C JUA30THPOBAHHOH
cyab(aHuIOBON KUCIOTOH,

C I1ua30THPOBAHHON CyJb(aHUAOBOH KHUCIOTOH (DeHOMbl
06pasyloT COoelMHeHHsl, OKpalleHHble B PasjH4HbIe OTTEHKH
3KeJITOro 1BeTa.

B aHanu3e NpPWMEHSIOTCA CJIQAYIOIIHE peaKTHBHI:

1) pacrBop exkoro Harpa. 10 2 NaOH pacrsopsior B
JAUCTHJIJIHPOBAHHOM BOXe U pa3Gasasior Ao 100 mz;

2) pactsop cynbdara mexun. PacrBopsior 10 & CuSOy-
-6H,0 B jpucmmiaMpoBaHHON BOXEe W pas3baBAAOT  JO
100 ma;

3) dochopnas yuciora. Pas6asasior 10 ma  85%/p-Hol
HsPO, 10 100 44 mucTH/IMpOBaHHO#A BOIOI;

4) cepuas kucmora (yu. B. 1,84);

5) pactBop cyabbaHuaoBof KHuCJA0THL. 1,91 2 X. U. CyJb-
¢$aHUI0BOM KHCJIOTH pacTBopsioT B 250 M4 JHCTHNANPOBAH-
HOU BOJBI;
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6) pacrBop nutpura Harpud. 1,2 2 x. 1. NaNO, pacrso-
pstor B 250 M4 AUCTHIINDOBAHHOA BOIHL;

7) AvasoTupoBaHHAs CyJAb(paHUIOBAsT KUCJIOTA TOTOBHT-
cf clIeXyoouuM o6pasoM: b 06beMOB pactBOpa cysabdanu-
JIOBOH KMCJOTH CMEIIMBAIOT IPH OXJMaxKAeHuM (CKIAAHKA, B
KOTODOJ NPOM3BOMAT JAMa30THPOBaHUE, NOMENIAeTCs B  CO-
CylI CO JbJOM) C ORHUM OOBEMOM cepHOlt kucaoThl (1:3) M
C IATBIO O0GBbeMaMM pacTBopa HuTpuTa HaTpud. Ilocmemnuit
pacTBop npubGaBJsIOT MOCTEMEHHO, Bpallas IPH 5TOM CKJsH-
Ky. [0TOBYI0 CMeChb OCTaBJISIOT CTOSTh Ha XOJOJe B TeUeHHe
noJiyMaca;

8) crammaprHble pacTBOpH deHosa (CcM. ONpedeseHHe
tdenonos c 4-AAIT).

3.196. Ilpu KoHuenTpauuu ¢eHosa B some 0,006—0,1
m2[a nas orroHa Gepyr 800 x4, MOAKUCJAAIOT CEPHOR KHC-
JIOTOH, ROGABJAIOT KANM/JISPH J1/151 PaBHOMEPHOCTH KHIIEHHS
¥ OTTOHSIIOT CO CKOPOCThIO 8—10 Ma/mun deTHIpe TOPUMH
no 100 ma B MepHEIe IIHPOKOropJble KoJaGouku Ha 100 ma
(Te Xe, YTO IPUMEHSIOTCH IPU OTNOHe a30Ta aMMHaKa M3
Bozbl). [OTOBAT cTaHAapTHYIO IUKaldy, NpHOGABISsS B Takue
ke kKoab6ouxu 0; 1,0; 2,0. , 10,0 x4 paGouero craHmapTHO-
ro pactsopa ¢exona ¥ AoBopAT Ro 100 ma  gucTHAAUMpO-
BaHHOH Bogo#i, Takum 06pa3oM NOJYYalOT KAy cTaHaap-
TOB ¢ cogmepxaunuem 0; 0,001; 0,002, ., 0,01 e denona B
npoGe.

B uonbITyeMble H CTaHAapTHBIE PacTBOPH JO6aBAAIOT
no 2,5 M4 THa30THPOBAaHHOH Cy/Jb)aHUIOBOA KHCJOTHL, Ie-
peMewnBaior, Zo6asasor no 2,5 ma 10°/p-woro pacteopa
©IKOTO HaTpa, BHOBb TepeMemuBalOT U OCTABJSIOT CTOATH
Ha 30 mun (npw OUEHb HUBKMX KOHIEHTpANusX Ha 60 muw),
NocJIe Yero BeAYT CpaBHEHHE OKPacoK.

Ipu orrone 400 x4 u3 800 ma BoAbl orTroHserca 76%
¢enouos. ITostomy, onpesenus no craHgapTaMm COfepKaHue
(eHONOB B KaX/Of M3 YETHIPeX NMOPIMEA OTrOHA, BBEIYHMCJISA-
10T colepxanne (GeHoaoB B Bofe X B M2/4 0o cleaylomed

tdopmyJe:

X = (a1 + @3 + a5 4 a,) 100-1000
76 800
Tae aj, s, 3, G4 — KOJAYECTBO (PeHOJOB, HaleHHOEe B KaX-
JIOit U3 OTOTHAHHBIX TOPIMH, Me.
[Mpumep. Cpapuenne Bemercs B uuiaumHApax Hecciepa
(Meromom cramnapTHbix mrkan)., Okpacka mepBoi HOpUHH
oTroHa a; mogounta nox craupapt 0,01 me, Bropas a;—rnon
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crannapt 0,005 me, ag—nox cranxapr 0,001 xe, B uenBepTOh
npoGe a4 OKPACKU HET, TOTAA COxepKaHue GeHOJOB B HMCHL-
TyeMO#l BOAE B MUJIUNPaMMax Ha JUTP COCTABHUT:

(0,01 +0,005 40,001) 100-1000 _ , 05
76 800

Econ xonunenTpauus ¢eHonos B soge muxe 0,005 mz/a,
To (eHONH! B BOZE (MEpPed OTrOHOM) KOHUEHTpupyioT. bBe-
pyT Tako# o0bem HccleryeMoR BOAB, KOTOPH# IIpeAnoso-
xuTeapHO copepxkut 0,005 x2 denonos, noxauresayHBAIOT
5 ma 50°/p-Horo pacTBOpa eJKONO HaTPa ¥ KUIATAT JO 00b-
eMa HecKoJbKO MeHee 800 M., IOAKHCHSIOT U Jalee oOmpe-
IelleHne JeJaloT, Kak yKa3aHo Bhime. [lpu BRIUHCIEHUH
VYHTBIBAIOT NEPBOHAYAJbHO B3ATHIE 00beM HCHHTYEMOH
BoAH. [Ipu conepxanmun ¢enonos Buime 0,1 me/s GepyT
ana orroda 500 M4 BOXH, MOAKUCAAIOT, oTroHsior 400 Mma
BOAB U J0BOAAT 06beM X0 500 x4 AUCTHIIHPOBAHHOA BO-
nlo#. Jas onpenenenus Gepyt B MepHyio Koady Ha 100 ma
YyacTh OTNOHA, AOBOJAT 00BbeM (ecyaH B3sto iveHee 100 ma)
J0 METKH JUCTHIJIHPOBAHHON BONOHR M Jdajiee ONPEAEISIOT
¢deHoM, KaK yKa3aHO BHULE.

Brmucnenve cogepxanus ¢enonoB X B Me/4 B STOM
caydae npOUSBORAT TIO opMyiie

X = a 500 1000
V 500 !

nIe @ — KoJm4ecTBO (PeHOJIOB, HafleHHOe B 06beMe OTroHa,
B3SITOTO [UUIA ONpEJeJIeHus, M2;
V — o6bem oTroHa, B3SATHIA IJA ONpENeNEHHS, MA.

O3on

3.197. O30H, B3auMONEHCTBYS C HEHTPAJbHHIM PaCTBO-
pom HomucTOro Kanaumsi, BHAEIseT cBOOOAHHIA HOX MO peax-
LHH

0O, 4+ 2KJ + H,0 ~ Oy + 2KOH + Js.

[Nocne mogxucaeHus] TUTPOMETPHYECKM ONPEAENAIOT KO-
JIMYeCTBO BhleauBinerocs noma. Ceobommbil #OX € Kpax-
MaJIOM JaeT CHHIOI0 OKPacKy.

B anaJmse HCII0JB3YIOTCS CAeLylollye PeaKTUBHI:

1) Bopucrsti xanuii, 109%-usift pacrsop;

2) cepHas KucjaoTa, pas6abieHHas 1:4 (1o obbeMmy);

3) pacrBop ™aocyanpara narpus, 0,01 u,;

4) pacrsop kpaxmana, 0,5%-HBEI# pacTBOp.
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3.198. lna onpenenenus B koaby JAJas THTPOBAHHA C
TIpUTEPTOH NMpPOGKOH HENOCPENCTBEHHO MNepel ONpefeseHH-
em HaausawT 10 2 10%-Horo pacTsopa HOXUCTOTO KaJaHs
u 10 ma cepHoit kucaoTh 1:4, no6asisior 500 x4 mccaenye-
MOH BOJH Y HeMeyjieHHO oTTuTpoBhBaloT 0,01 H. pacTBopoM
THOCYab(aTa HATPUA BHAENUBILHACS HON.

CozepixaHue 030Ha B Bojie X B M2/4 BHIUHCJSIOT 1O (op-
MyJe

X = n-0,24.100
500 !

rae n— koauvectso 0,01 H. pacTBopa THOCy/bdaTa HaTpis,
NOWIEAIEro Ha THTPOBAHHUE, MA.

TMoayTopHbie OKUCBI

3.199. Meron ocuoBan Ha 0o6paGoTKe BOXK HEeGOJBIIMM
u3bLITKOM aMMuaxa. [Ipy 3TOM ocaxjaarTCs BOJAHHE OKHC-
JIBl XKese3a (TPeXBaJIEHTHOrO) ¥ amioMuuusi. Ocafok OT-
GuIbTPOBEIBAIOT, MPOKAJWBAIOT M B3BEIIHBAIOT CYyMMY
oxucaoB (FesOs u AlyO3).

Ilpn onpenesnenyy HCHOJNBIYIOTCS CJAEAYIOUIKE PEAKTHBHL:

1) consnas kucsora (ya.s. 1,19);

2) asornas kmcgora (VA. B. 1,4);

3) ammuak, 10%-Hu# pacrsop;

4) merunosnifi kpacubif, 0,2%-HEE CHUPTOBOX pacTBOP;

5) xsopucThik aMmMonui, 2% -Hel pacTBop.

3.200. Tns ompenenenust 6epyr 500—1000 #2 natypans-
Ho#t Wi GUALTPOBAHHOA BOAM (IpW Haauyuu Mytu). IIpn-
6aBaAIOT 2—4 MA KPENKOH COJSTHOHM KMCIOTH  YapMBaIOT
10 o6beMa oxomao 200 ma. HarpeBaioT Ko KuneHusi H OKHC-
JIAIOT XKeNe30, NIpU NOMEIIMBAHUY JA06aBAAIOT WO KalisaM
a30THYIO KUCJIOTY. YnapusaloT Ko o6beMa 150 x4 u  ocro-
POXHO J0GaBJSAIOT aMMHMAaK B HE3HaYHTeJbHOM H3OHITKE,
KUOATAT pacTBop 1—2 mun u dunvtpyor. Caenyer unsbe-
raTtb GoJbLIOrO M3GHITKA aMMHaKa, MOSTOMY PEKOMEHAYeT-
o npuBaBisTh €ro B MPHUCYTCTBUH HHAMKATOPA METUJIOBOTO
KPacHOTO N0 Mepexoja OKPacK¥ H3 KpacHOfl B XKeJTYIO.
PacTBopsioT ocanox B ¢puAbTpe B HeOOJbIIOM KOJIMYECTBE
pa36aBiieHHO COJSHOA KHUCJOTHI, OCaXAAIOT aMMHAKOM U3
o6beMa 25 m4 B TeX 3Ke YCIOBHAX, GUILTPYIOT # NPOMBIRA-
10T TOPSIYMM PaCTBOPOM XJIOPHCTONO aMMOHMS, NpPEABapPH-
TENBPHO HeATPaJU30BAaHHOIO aMMMaKOM 1O METHJIOBOMY
Kpacromy. Ecau ocanox ne6osplIof, TO BTOpUYHOE OCaXKIe-
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Hue MoxeT OblThb onyuleHo. Ocallok MPOKA/IUBAIOT B B3Be-
IKBAIOT B BUJE CYMMEl OKMcell keiesa n aqioMunus, Komau-
YeCTBO NOJYTOPHBIX OKHCJIOB X B M2/4 BBHUHCIAIOT 10 (dop-
MyJie
a-1000

V *
Ile a — HaAIeHHasa Macca CyMMBI OKHCJIOB, M2;

V — o6bem BOAB, B3SATOH JJIs1 ONDENCICHHS, MA.

Ecau Tpefyercsi onpeRenuTs aJIOMUHUE, TO U3 MOJYUEH-
HOM CyMMBI OKHCJIOB BHIYHCJSIIOT BeC OKHMCH »XeJje3a, KOTo-
pHifl MOJYYalOT MepeuucaeHnHeM pe3yJbTaToB, NOJYYeHHHIX
TIpH KOJIODHMETPHUESCKOM ONpelesieHHH Xeje3a B (QUabTpO-
BaHHO#N (OpM BHaawuun MyTH) Boge. s BbIpaxeHus pe-
3yJNbTATOB B NepecueTe Ha aJIOMHHHUM NOJIyUeHHBI BeC OKH-
c¥ aJIoMuHMSA caexyeT yMHOXUTh Ha 0,5291. Ecau B Bone
npeiBapHTEIbHO ONPeAeNsaach BECOBHIM OMOCO6OM KpeMHe-
Basl KUCJIOTA, TO JJS OCAXKIEHHS CyMMBI OKHCEH aJIOMHHHA
U XeJje3a DpUMeHsieTcss QUAbTPaT NocJe OTIeJeHHs KpeM-
Hexmcaorel. Ilpw onpeneseHuM CyMMBI OKHMCJIOB XKejde3a H
aJIIOMUHYSI BECOBBHIM METOJOM, a TaK¥e IIPH KOJODUMETPH-
YECKOM OIpeXesNeHUN XKesae3a U3 (PUALTPOBAHHOH BOJH C.e-
Iyer npuMeHsTh GUAbTPOBaJNbHYIO GyMmMary, IpefBapuTellb-
HO TIPOMBITYIO COJITHOH KHCJOTON M 3aTeM BOJOH 1JIs1 OCBO-
COXIeHUS ee OT CJGNOB XKejaesa.

X=

Hedrenponpyxrsi

3.201. Hannuue HedTw ¥ HedTeNpPOXyKTOB B BOJe OKa3bl-
BaeT BJMSHYE Ha 3afiaXx BOZBL. 3amax JOJKEH OIPelessTh-
CA C BO3MOXHOJ TIIATeJbHOCTBIO aHAJUTHKaMu Jaboparto-
PUM IO ONUCAHHOMY B JAHHOM PYKOBOJACTBE METOLY, C KO-
JIMYECTBEHHON ONEHKOM WHTEHCHBHOCTH 3amaxa MeTOJOM
pasbaBJ/ieHus JO IOPOroBOH KOHIEHTPaLHH.

JJisi KOJMYECTBEHHOTO OnpelesieHuss HedTH U HedTenpo-
JAYKTOB B BOJE IPHMEHs€TCI BecoBOH Merog Merox cBo-
JUTCS K ONPENE/EHHIO B BOJE IKCTParnpoBaHHHIX HedTe-
TPOXYKTOB.

Tlpn BecoBOM MeToJe PaCTBOPEHHbIE M 3MYJbTHPOBaH-
Hule HepTH ¥ He(pTENPOYKTHI 3KCTPArHPYIOT M3 BOJAR 3hu-
pOM, 3¢HUp OTTOHSIOT H OCTAaTOK B3BemHBalOT. Bmecre c
He(ThbIO U HEPTENPOLYKTAMH PacTBOPSIOTCSI U APYrHe Opra-
HUYEeCKHE BelllecTBa, NPUCYTCTBYIOIHe B Boxe. Pacteopu-
TeJb, KOTOPH u3bupaTeNbHO pacTBopsa Onl HedTe u  Hed-
TeNpoXyKThl, HeudBecTeH. IIpy 3arpsi3HeHHH BOJAH BoaOeMa
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CTOYHBIME BOJAaMH IPeANPUSATHAR He(DTAHOM IPOMBIMIJISH-
HOCTH 3QHMPOPACTBOPUMBIE BelllecTBA B BOAE B OCHOBHOM
MOTYT GHITb OTHeceHH! K He@TH B HedTenpoLyKTaM.

M3 oTkpriTHIX BOL0eMOB NPOGY BOAR! A/14 KOJMHYECTBEH-
HOTO ompenenenys Hep™ GepyT oObIYHEIM chnocoGoM B Oy-
THIIb, KOTOpas He JOJXKHa HanoJHATbcs Hobepxy. Ilpm co-
CTaBJIeHHM cpefHell mpobbl Kaxpaas B3ATasg npoba Xopoio
B36aJThIBaeTCA M ceffuac e NepenuBaeTcss B OYTHIb IJg
cpexneil npoosl. Ilpu HccnenoBaHUH Pa3oBHIX MpPoO ompeje-
JeHue HedTH PCKOMEHIYeTCsl JeJaTh M3 BCENO B3ATOro 06b-
ema Bofbl. OO6beM B3ATOM HPOOHI OTMeuaeTcds Ha OyThUK
KapaHAAIIoM IIO CTeKJY.

3.202. [lns onpemeseHusi FOTOBATCA cCJefylolive peak-
THBBI*

1) cepmblii 3¢up, 06e3BOXKEHHBIH CyabdaTOM HATPHS H
TeperHaHHblfi Ha BogsHol GaHe (Temmeparypa 40—60°C),
OCTaTOK NIpH NEepPeromke, NpuMepHo okosao 10Y% Basitoro 06mb-
eMa, oTOpacLIBaeTcs;

2) cynedar nHatpus. Coap NapSO4-10H,O cymures
npu TeMnepatype okoao 100°C B cymuabHOM mkady B
¢dapdoposoit yamke;

3) XJIOpHUCTBI# HATPHH (X. 4.).

3.203. Ilpm onpeyesenuyn npoGy BoAnt B ofbeme 500—
1000 ms (B 3aBHCHMOCTH OT COXepXKaHus HedTH) NOMemia-
10T B GOJIBIUYIO JEJUTEJBHYIO BOPOHKY H HACHINIAIOT XJIO-
PUCTHIM HaTpHeM, ONOJACKHUBAIOT CKJISHKY HM3-0oJ nPoO6hI
25 ma 30upa U BIUBAIOT €T0 B JEJIHTENbHYIO BOPOHKY. ITpo-
66l BORBI ¢ 3QUPOM CHJIBHO BCTPSAXUBAIOT B TeUECHME 2 MUH,
H3peiKa OTKPHIBAsi BOPOHKY, YTOGH BHIIYCTHTL U3 Hee Naphl
s¢upa; JaoT OTCTOATLCS JAO pasmeeHus cjoeB. DTy onepa-
IIMIO TIOBTOPAIOT TPH pasa. Ilocne pasgenenus cnoeB 06b-
enuHsIoT Bee nopumy adupa. IMoche ymamenus nocienuei
wopmuy 3dupa GONBIIYIO JENHTENBHYIO BODOHKY IpOMBIBA-
for 10 x4 3¢Hupa M NPHCOENUHSIOT €ro K oOmeH MmopuMH
CoGpaHHble 3GHPHBIE BHITSIKKH IPOMBIBAIOT TPH pasa Juc-
TUJJIMPOBAHHOM B0J0#, HacklmeHHOH a¢upom (10 ma adupa
Ha 100 ma Boabl), mopuusamMu mo 20—25 ma myreM nnaBHO-
TO NepeBepTHIBAHMS BOPOHKM (He BCTPAXHBas). DbHp THIA-
TEJIBHO OTHEJAIOT OT BOMB M NEPEHOCAT B CYXyI0 KOJGOUKY,
no6GaBisioT HEMHOro cyibdara Hatpua (1—2 e) m ocras-
JSIOT CTOSITh He MeHee D 4. BricyumieHHYI0 npoly (GHIBLTPYIOT
B CyXYI0 KOJOOUKy uepes MajneHbKui GHJIBTp, TpeaBapH-
TeJbHO NPOMBITHIA cyxuM 3dupom. ITo oxonuamuu ¢uabr-
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poBaHus KOJGOYKY, B KOTOpO# Oblja BHITSIXKKA, NPOMBIBAIOT
CyXuM 3(QHpOM, TIPONyCKas €ro Takxe depe3 (QUILTP.

BHITSXKKY IIepEHOCAT BO B3BEUICHHYIO KOJIOOUKY H OTro-
HSAIOT PacTBOPUTENb HAa BOJMHON GaHe Ipu TeMmepaType
oAbl 45—50°C. IMocse oTroHa pacTBOpUTE/]ss OCTATKH €ro
yAaJSIOT NPOAYBKON BO3AYyXa NpPH NOMOIIM De3sHMHOBOH rpy-
wy. Ha xoHen pesnHOBOA TpyOKE HaNeBaloT CTEKJSHHVIO
TpyGKy, KOTOpPYIO IpH IIPOAYBKe JAepxaT Ha Becy, He Xa-
€asiCh CTEHOK KOJGOYKH, W JeJaloT 4—5 JerKux HaXHMOB
6anmona, ITocae aTtoro xonb6ouky craBaT Ha 30 Mux B 3KCH-
KaTop ¥ B3BemusaioT. IIpH oTCyTCTBHH 3¢upPa MOXKHO HOJb-
30BaThCAd B KayecTBe PacTBOPUTeNs XJopodopMoM, mpensa-
pUTe/IbHO NepPEerHaHHBIM Ha BOAAHONM GaHe (TeMneparypa
64—70°C).

Ilpu monb3oBanuu xJopoopMOM B KauecTBe PacCTBOPH-
TeNs BLITAXKKA NPOMBLIBAETCS TPH pasa JUCTHIJHPOBAHHON
BoJlo# mopuusMu no 20—25 w4, TIATeNbHO OTAEJISETCA OT
BOZIBL M COOMpPAeTcs B CYXyH0 HeJHTeJbHYIO BODOHKY, H3 KO-
TOpO# Ralee QPRABTPYeTcAd B CyXyi0 KoaGouky. JHeaurenn-
Hasl BOPOHKa NpOMBIBaerca 5 wms xJaopodopMma, KOTOPHIH
mponyckaetcs uepe3 ¢uapTp. PuiabTp no OKOHYAHMH QUALT-
pOBaHKs He JOJKEH MMeTb NIsiTeH OoT BoAW. Ecanm ¢HabTp
OKa3a/Jicss CMOUEHHBLIM IONaBIlell B pacmBOpUTeNb BOJOH,
npoGy caenyeT mpoduabTpoBaTh eie pa3. Jlasee npoGy
NepeHOCST BO B3BELIGHHYIO KOJIGOYKY, OTTOHSIOT PacTBOPH-
TeJb U (RaJjiee NOCTYNAaloT, KaK yKa3aHo BhILe.

Conepxanne Heptn u Hedrenponykros X B me/a BH-
4HCJASAIOT N0 hopMye

a— b) 1000
X =622
rie a-—Macca KOJGOYKH C u3BJEeYeHHHIMH HedTenpoayk-
TaMH, e;
b — macca nycrofi KOJOOUKH, 2;
V — oGpeM BOAbl, B3ATOH I/ H3BJeueHHS Hedrenpo-
JYKTOB, MA.

Ecan ussieuenve HepTH H HedTEeNpPOAYKTOB B BOAE HPO-
M3BOJUTCSA He B JeHb OoT6opa NpobL, HEo6X0AHMMO IpOHU3-
BECTM KOHCEepBauuIO BOXBI NIyTeM NOGaBJIeHWS K Hell 25 Ma
PacTBOPHTENS.

Ilpu xoauuecTBeHHOM ONpejeseHHN HedTH M HedTenpo-
JYKTOB BECOBHIM METOAOM HeOOGXOAMMO CONCCTaBJIEHHE pe-
3yJbTAaTOB OMpENEeJIEHHS MX B BOJe BOAOGMAa JO M HHXe
cmycka HedTecOoxep:KailuX CTOYHBLX BOA.
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Onpenenenre MajkX KOMIHYECTB He(PTH B BOJE BECOBHIM
MeTnomoM TpeGyer GOJBINOro aHaJHTHYECKOrO HaBHIKA.

ToBepxHOCTHOe 3arpsi3HeHHWe BoZoeMa HedThIO KOJH-
YeCTBEHHO OMPEAEHUTb NPaKTHHMECKH HEBO3MOMHO, BCIENCT-
BHE HEPAaBHOMEDHOCTH €r0 pPacnpefelieHus, NOTOMY ero
OLIEHHBAIOT OMHCATEJIBHO.

Ilpu HaGuaioneHAsSX OTMEUaloT HampaBJjeHHe H CHIY BeT-
pa (Tuxo, Jerxuil Betep, 3aMeTHHIH, CHJBLHBEIA, OYeHb CHJIb-
HBIA) M COCTOSIHHE BOJHOM NOBEPXHOCTH (3epKajbHas psbb,
3HI0b, BOJIHEHHE, CHJIbHOE BOTHEHWE).

Ilpu ofpaGoTke cucTeMaTHYecKMX Habumofenuli Heobxo-
JHMO MMeTb B BHAY, UTO He3HAUHTEJAhbHOE 3arpA3HeHHe Mo-
BEepXHOCTH BOZOeMa He(dThi0O HE3AMETHO YXe NpH CJaaboM
BOJIHEHHH BOIBL.

I'mppa3nn

3.204. Coxnepxanne rApasuHa ONPEENAIOT TPU TUApa-
SHHHPOBAHWM MUTaTeNbHOR BoAM. [IpM HamaxewsoM u  OT-
peryaupoBaHHOM Ipolecce HafoGHOCTL KOHTPOJIA COJep-
XaHH] IEAPAsHHA MOXKET BOSHHKATH JIMIUb IIPH COMHEHHAX
B DpaBHJbLHOCTH PaGoTH K03aTOpOB. HepemKko BO3HHKAIOT
TaKxKe ONACeHHsi, He YHOCHTCH JH NUAPasHH C MapoM K Npo-
MLILIJIEHAEM NOTPeGHTeNsIM, CPefid KOTOPHX MOTYT GHITh
Takue, NE MPHCYTCTBHE MMApasuHa NpoTHBONOKa3amo. Ha-
BecTHO, uro NgH4 pasaaraercs TaBHEIM 06pa3oM Ha aM-
MHaK ¥ a30T NPH HanpeBaHAM ero mpumepHo jo 300° C; on-
HaKo MpsiMas MpPOBEPKA €ro COJEpXKaHHsd B KOHAEHCaTe
napa MHOrZa CIATAETCs HeoOXOAHMOH.

Konopumerpuueckuii cnocoG onpenefeHHss KOHIEHTPa-
VM TAJpasyHa OCHOBAH Ha PeakldM ero ¢ Napaf¥MerTii-
amunoGensanpaerugom (I), Tpuuem oGpasyercs coepude-
uue (II), xomopoe mocie XHHOWJAHOHR IePerpyNIHPOBKH TOX
JeficTeHeM KHCIOTH IpeBpamaercs B coefurenne (III),
OKpaluBaomee XUAKOCTb B OPaHKEBO-JKEATHIH HBeT:

CHs

ZCHa >N D CHO+H,N—NH, —= 2H,0+
SO SN-CD~ CHeN-N=CH-C DN EHs
CHy” NCHy

.
H.

SN~ CH=N-NH=cH- NS o

CHg CHg

HuTencuBHOCTD OKPaCKM B MUSBECTHBIX IpeAesax Mnpo-
NOpUHOHAJbHA KOHUEHTPALXH THApasvHa. OKpameu-moe Be-
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IEeCTBO XOPOILO PacTBOpAETCS B GYTH/IOBOM cnupre (Kosd-
dunuenT pacmupeseseHyss MexAy CIXPTOM M BOJXOH TpHMep-
HO paseH 35).

ITapapumeruaamuHoGeH3aNbReIMA  ABJATETCH  BechMa
PeaKUMOHHOCHOCOGHHM BellecTBOM; OH JaeT OKpalleHHbe
COeIMHEHHSI ¢ HEKOTODBIMH OKHMCJIMTENSIMH, a4 TakKXe CO MIHO-
TUMY OPTraHHYeCKHMH BelUeCTBaMH, HalpuMep C aMHHO- M
HUTpO(eHOSIaMH, AaMHHOKHCTOTaMHM, TapaaMUHOLHMETHI-
aHWJIMHOM, TAHHHHOM, I'aJVIOBOH KHCJOTOH, THOCOEIMHEHHUR-
MH, THOJaMH U T. I. MHOrHe K3 3TUX COEIMHEHH& MOTYyT
NPUCYTCTBOBATh B NPHPOAHBIX BOAAX, B OCOGEHHOCTH B BO-
lax peK, 3arpssHeHHBIX MpOMbIMJIEHHHMHU crokaMH. Ilona-
Jlasi B napoBble KOTJIbI, HEKOTOPhIE U3 3TUX BellecTB yJeTy-
9YYBAIOTCA C BOJASIHBEIM 1apoM, BCJELCTBHE Yero KOHIEeH-
car mnapa ¢ mnapaauMeTHIaMHHOGeH3aldbaeruioM Oy-
OeT OKpauluBaTbCs, Kak ecad Obl B HEM MNPHUCYTCTBOBaJ
TUApa3uH

Caenyer OTMETHTb, UTO XKeJTash OKPacKka, N0 HHTEHCHB-
HOOTH KOTOPOH CYJST O KOHLEHTpaluy TUApasuHa, MNpUCy-
nia B GoJiblliell MJIuM MeHble# CTeleHW BceM BOojam Temjo-
CHJIOBOrO XO3fMCTBa. DTa XejaTasg OKpacka MoxkeT OBITb
06yc/0oBJeHa He TOJBKO TPHCYTCTBMEM OpPraHHYeCKHX Be-
IeCTB, HO ¥ OKUCIaMH Kedae3a Kpome TOro, BOAL Temu-
CHJOBOr0 X035MCTBA PENKO ONBAIOT CBOGOXHBI OT HHYTOX-
HbIX KOJJUYECTB B3BELIGHHBIX BellecTB. Bce 3T NPHYMHML
BHI3BIBAIOT HEKOTOPYIO ONTHYECKYI0 IJIOTHOCTb BOJ, KOTO-
past upd KOJOPUMETPUPOBAHMH MOXKET ObITh OIMKGOYHO MpH-
HATa 32 NOKas3aTesNb NPHUCYTCTBHA ruppasuuHa. Mcexoas mus
9THX OOCTOSTENbCTB, Mpefsiaraencss Crnoco6 ompefeleHus
COJl@PXKaHHA THAPa3HHA JUIS BOJA, B KOTOPHIX MOrYT MpH-
CYTCTBOBAaTb BellleCTBA, TaKxKe Jaloulue OKpalleHHBe COeNH-
HeHUs ¢ NapafuMeTHJaMHHOGeH3aJbaerujoM. Mertox npH-
BOAHUTCS B JABYX BapHaHTaX, NDM COAEDPMAHUAX TIWApasuia
Bhillle 5 mK2/4 Ge3 BKCTParupoBaHUS W NPU MeHBIUHX ero
KOHIEHTPaUUAX — ¢ SKCTParupoBaHHeM OKpALIEHHONO KOMII-
Jexca GyTHJIOBBIM CIIUPTOM.

3.205. B aHanu3e NpUMeHSIOTCHA CleAYIOUINe DPEaKTHBHI’

1) cnuproBoit 10%-mblii pacTBOp mnapaxuMeTHJIaMHHO-
GeH3asbieruaa. 5 2 peakTuBa pacTBOpPsIOT B 50 ma aTHIIO-
BOrO CHUpPTa-pekTHdMKaTa. BrosHe yuCTHIA napagHMeTH]-
aMuHOGeH3a/qbaerny UMeeT Oejbll IBET;, TOYKA IIJIaBJIeHHs
ero 74°C. JomycTuMO NpHMeHATb DEaKTHB, CJerka OKpa-
IIeHHbIA B KeJTO-3eJeHBH HJIH cepblil nBeT. EcaM peakTus
CYATAIOT HYKHHIM OYHCTHTh, TO €TI0 NOABEpPTalOT NePeKpPHC-
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Tanausanuy. s aToro B KPYrJaoJOHHOH KOJI0e eMKOCTbIO
300—500 #2 ¢ oOpaTHEIM BO3AYUIHBIM  XOJOAHJIbHHKOM
(nuamerp TpyOKM XosofmJbHHKA 10 mm, AJUHA OKOJO MeT-
pa)HarpeBaloT A0 KHIeHHS Ha BOAsHO#A Gane 20 e oummiae-
MOnNO TNapaguMeTHJaMuHOGeH3aJ/Ljernia, DAaCTBOPEHHEIX B
70 m4 >THAOBOTO CIHpTa-pekTHdukara. 3areM, OTKpLIB
npo6Ky, BBOAAT B pacTBOp 2—3 2 aKTMBUDOBAHHOTO Gepe-
30BOTr0 WJIM KOCTSTHOTO YTJIsT (KMIAKOCTb NIPM 3TOM BCKHMa-
er) ¥, BHOBb 3aKDPbIB KOJGY MPOGKOH C 0GpPATHHIM BO3AYLI-
HBIM XOJIOXHJIBHUKOM, KHIATAT cMech 10—15 mun Ha BOms-
Ho#i GaHe. HarpeBamme KoJOH Dery/HMpyioT, NpHIOAHUMAS
ee U3 BosAHOM GaHM TakwM 06pa3oM, YTOGH He NPOUCXOIHU-
JIO BLIODACbIBAHUA XKHJAKOCTH W3 TPYOKM XOJOZMJBHHKA.
JKupkocts ropsueft OTMIBTPOBBIBAIOT OT YaCTHIL YIS, NPH-
MeHsisl o0orpeBaeMyio BOPOHKY C JBOHHBIMH CT@HKaMH (BO-
poHky Ba6o) u coGupaioT GUIALTPAT B UHUCTYIO H CYXYIO KOJ-
6y. OxsnanuB QuasTpat Jo TeMnepaTyphul okono 0°C, Beize-
JSIOT KPUCTAJILI PeaKTHBA M OTCACHIBAIOT HX Ha GUJIbTD B
BOpoHKe DBloxnepa. Biaxuble KpuCTaMJH B3BEUIMBAIOT H
IIOMEILAIOT B NPEIBAPHTENLHO BLIMBITYIO M BHICYIIEHHYIO
KpPYIJIOLOHHYI0 K06y, [106aBasOT 3TH/IOBBIA CIUPT-PEKTH-
¢uKaT u3 pacuera 7 M4 Ha KaxIblli 'PaMM KPHCTaJJ/OB, Ha-
rpesaroT 0 60—70°C (no pacTBOpeHHS) W BBOAAT aKTHBH-
POBaHHHEIA Yyroflb B TOM K€ KOJNMUYECTBe, YTO U paHee,
JKunkocrs kunatar 10—15 uun ¢ 0GPATHBEIM XOJMOJHJIBHU-
KOM ¥ ¢uabTpylor, cobupas ¢uabtpar B 1 4 AHCTHIIHPO-
BaHHO# BOAH, Harperoif no 70—75°C. Bo Bpems ¢u/abTpo-
BaHMS BOAY CJelyeT IepeMeluBaTb, INOCJAE Yero ee
OCTaBJIAIOT Ha HOYb JJs1 BBIKDHUCTA/JIM30BLIBAHHUS IapajiH-
meTHnaMuHoGeH3anbaernna, Ha caepyromuft feHb oTduib-
TPOBBIBAIOT KPUCTAJJBl peaKTHBa Ha (HILTDP B BOPOHKe
Broxuepa.

XpaHUTb peakTVB CJAeAyeT B XOPOIIO 3aKPHIBAIOILEHCS
Ganke B TeMHOM Mecre. UucThi mapajuMeTHaaMUHOOGEH3-
ajibieru], OOJXKeH OBITh COBEPIUEHHO OesbiM; KPHUCTAJIIbL
€ro [IacTUHYAThle C NePJaMyTPOBHIM GaeckoM. Brixon uuc-
TONO BellleCTBA IIPH TakoM crmocoGe ounctku oxoao 40%;

2) pacTBOpBL COMSHONK WJM COPHOH KHCJOTHL H INENOYH
2 H. KOHIGHTpPANWH;

3) pacreop fiona B HomucroM kanum 0,1 H. KOHIEHTpa-
ouu,

4) pacmBop Tuocyiabdata HaTpus 0,1 H. KOHUIEHTpauHH;

5) xpucrasmuueckuit asun Hatpus NaNjg;

6) pacmBop kpaxmaJsa 1% -Hoil KOHIEHTPALUY;
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7) GyTHUNOBHI# CIHPT;

8) pactBop cyindura HaTpus npuGausureabHo 0,1 H.
KOHIIeHTp alliH.

PacrsopsiioT B MepHO# KoaGe eMxocTelo 100 ma 0,63 2
6easognoro Na,SO; mim 1,26 2 NapS03-7Hp0, nocne uwero
AUCTHLINDOBAHHOA Boxo# 06beM pacTtBopa UOBOAAT A0
MeTKH H nepeMemuBaioT. PacTBop cyabgmTa HEyCTOHYHMB
(mocTeneHHO OKUCISIETCS KMCJIOPOAOM BO3AYXa), H OTOBHTD
GoJIbInHe KOJHIECTBA €ro He CIIeRyeT;

9) cramaapTHHIA pacTBOP MUApa3uHa, cofepxamuit 1 me
NgH,4 B 1 4. CHauasa roToBsT 3aacHoOi pacTBOp, pacTBOPAS
0,4 2 NoH,-HySO4 B 1 2 mucTeiiiupoBanuoil BOAH. YCTaHO-
BUB THTP STONO pacTBopa, pasbaBjieHHeM OTOBAT CTaHAapT-
HHIA pacrBop, comepxkamuir B 1 £ 1 me NoH,. Tlepen xax-
IAbLIM TIPHCOTOBJIGHHeM CTaHAAPTHOTO PacTBOPa HEOOXOXUMO
yCTaHABJMBATh KOHIEHTPALHIO 3amacHoro pacrBopa. OH
moJikeH copepxath 0,1 e NoHy B 1 4, T. e. 6uth 0,012 H., HE-
X051 M3 peaKkumy

N2H4+ 2Jg=4HJ+N2.
I ycraHOBKM THTPa STOTO 3amacHOIO pacrsopa B ABE
KOHHYeCKHe KOJIOH eMKocTbio 250—300 #.2 ¢ mpunuindoBaH-
HBIMH CTeKJASHHHIMHE NpPo6KaMm BBOAAT: B oxHy 100 xa muc-
THJIIHPOBaHHOA BOJAbI, B Apyrywo 50 me 3amacHOro pactsopa
rupa3usa m 50 x4 JUCTHAJIMPOBaHHOMA BoXH. 3aTeM B obe
KoJIGH BBOSAT MO 2 M4 2 H. pactBopa NaOH u Touno mo
10 #4 0,1 B, pactBopa ftona. Konbu 3akphBaT npo6kaM,
XOpOLIO NepeMeIIHBAIOT ¥ CHycTs 2—3 Mun BBORAT B HHX
no 3—4 ma 2 H. CONAHON UAN CePHOR KUCAOTH. M3OHTOK #0-
fla B KaxJoil KoaGe oTrurpoBusaior 0,1 H. THOCy;abDaTOM.
KoHuenrpanuio TrujipasMHa B  3amacHOM pacTBOpe
(NgH,)ap B #2/4 BHUHCASIOT 0 GOPMYJe
(N.H), , = (8 b,)sz(() 0,8-1000 '

ne K —xoabdunuenr aenmnopmansuocta 0,1 H. pactso-
pa THocyabdaTa Harpus (&aa mognoro 0,1 H.
pactBopa K=1,00);

by m by—pacxoas 0,1 H. pacTBopa THOCyJb()aTa HA THT-
poBanue #ofa B KoJ6e C JUCTHIIHPOBAHHON BO-
no#i (KoHTpoJBbHas mpoba) u ¢ 50 ma 3amacHoO-
ro pacTsopa, M.;

0,8 — mecaTas yacTh SKBMBaJEHTa TruApasuHa B AaH-

HO¥ Pearkmuy.

Jas mpuroToBJEHUA CTaHAAPTHOTO PacTBOpa, COREpKa-
mero 1 xe/a, or6upaior 10 ma (NgH,)sp 3anacuoro pacrso-
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pa B MEpHYIO JIMTPOBYIO KOJOy H AOBOASAT AHCTH/JIHPOBaH-
HOH BOZOH A0 METKH.

Cremyer mMeTh B BHIY, MTO CTAHAAPTHHIA PacTBOpP CHA-
pa3uHa IPHTOJEH JMIOb B AeHb TPUroTOBJeHHsa. Tax Kak u
3amacHOM pacTBOp IOCTeNEHHO «ciaabeeT» BCJGACTBHE OKH-
CHIEHHS MMIpasyHa KHCJIOPOAOM BO3AyXa, TO €r0 KOHIEHTpa-
ITMIO CJIGAYET IPOBEPATh KaxAblfl pas3 NepeJi NPUNOTOBJIEHH-
eM CTaHAapTHOrO pacTBopa.

3.206. MeTon onpenesieHns rMApasuHa COCTOUT B OTGOPe
JABYX NODIMHA aHAJAU3WPYeMOH BOALI M B Pas3pyllleHHW TI'HI-
pa3uHa HOIOM B OLHOH M3 HHX, IIOCJ]E Yero B 06e NopIUH BBO-
AT NapafuMeTHIaMHHOGEH3aMLACIHA H COJSHYIO KHCJIOTY.
B cayuae mpucyTCTBHS rHApa3uHa B aHAJTU3UPYeMOH BORe
OKpacka TOH NPOGH, B KOTOPYIO HOX He BBOJRHMJCS, OKaxeT-
cs sfipye OKpacku IpoOh, oGpaGoraHHOR fionom. Pasnmume
OKPAaCcOK M3MepsloT Ha (OTOKOJOPHMETPE M DPaCCUMTHBAIOT
collepXaHue TUAPAa3HHa MOJB3YSICh PAaCUETHHIM DpadHKoM.

IIpu 06paGoTKe NOPUUHM aHAJH3APYEMON BOAL HOAOM C
LeJbl0 Pa3pyLICHUs IMApasuHa HeoOXOAMMO MMeETb B BHAY,
YTO HPHU UJIMTEJILHOM BO3LEHCTBHH #0Ja, B OCOGEHHOCTH B
cnaGomesouHo cpene, MoxeT o6GpasoBaTbcsi HOLHOBATHC-
Tas, a 3aTeM ¥ HOJHOBaTas KHCJAOTA, OKMCIAAIONIME Napajfu-
MeTHJIaMHHOOEH3aAbernA ¢ OGpa3oBaHHEM OKpalleHHBIX
B XeJTHA M KODHUHeBHIfi LBET IIPOAYKTOB OKHCJICHHS.
BeeacTsre 3T0Or0 BBOAUTH 3HaYUTENbHHE KOJIMYECTBa Hoxa,
a oco0eHHO ocTaBiATb mpody, copepxamyio fion, Ha mpo-
IOJKHTENbHOE BpeMs, He caeayer. Koanuectso fiofa momxK-
HO GHITb TOJIBKO HOCTaTOYHBIM AJISl CO3JaHMs YeTKoifl GypoBa-
TO-2KEJNTOH OKPAaCKH XKHIKOCTH, a NPOXOJMKHATENbHOCTb BO3-
JleficTBUA He JRoJKHA npeBnimath 1—2 mun. Kpome Toro,
JKHAKOCTb, NoJBepramooiascs o6paboTke, He A0JKHA OBHITh
CHJIBHO II€JOYHOM, TaK KaK B U1eJOYHOR cpele paBHOBeCHE
CIBHHYTO BNPaBo.

J, + H,0 = HJ 4+ HIO

W36riTok foga uepes 1—2 sun mocie ero BBOAA JOVKEH
GHTb YCTPaHEH, YTO JyYiie BCEro BHIIOMHATL CYJAbGHTOM,
OKHC/ISIONMMMCS npH 9ToM B Cyiabdar, HeGoabmue u3GHTKY
cyabduTa He MEaloT OUPeNeJeHHI0 THAPa3HHa. 3HAUMTEb-
Hble M3OHITKHM #oja, BBOAUMbIE JJs Pa3pylieHns TAApPa3uHa,
HeXeJaTeJhHH elle H MOTOMY, 4T0 TaKHe U3GHITKH yXKe MOTYyT
BO3RXEACTBOBATh M HA Te NPHMECH, KOTOPble CHOCOGHH B3a-
HMOJEHCTBOBaTh C [ApaJuMeTHJaMHHOOEeH3a/]bAeTUAOM.
QueBHNHO, CACACTBHEM 3TOr0 MOXKeT OnITh ocjabjeHHe OK-
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pacKH OT 3THX NpHMecel, B pe3yabraTe uero 6yAyT oGHa-
PyXHBaTbCs 3aBbIIIEHHEIE KOJU1ECTBa rUpas3uHa.

3.207. Ons onpenesieHuss K aHaNH3UPyeMo#t Boje yobas-
JSI0T HECKOJbKO KPHCTAJJMKOB a3u/1a HaTpus LJs paspylie-
HHSl HHTPHUTOB M 3aTeM YCTPAHSIOT ee LIeNOYHOCTD, BBOJIS O/~
ny kKanmo 2 u. HC] Ha xaxawme 200—250 #4 muTaTesbHOR
WK OUMIIEHHON BOIAB!, 2—3 Kanau Ha kKaxasie 200—250 ma
BOJAK YHCTHX OTCeKOB U ~ 0,2 ma 2 H. HCl Ha xaxavle
200—250 m. KOTJI0BOH BOIBI COJIEBHIX OTCEeKOB. Ilocae wH-
TEHCHBHOIO TIepeMellNBaHUA Npo0nLl M3 Hee MUNETKO# ~T-
6upalTr B yucThie KOJaGH JABe nopuud mo 50 ma. MymHble
BOJb! NPeJBAPUTENbHO GUILTPYIOT.

B oaHy u3 oTOGpPaHHLIX NOPHUHA BBOASAT HECKOJBKO Ka-
nesp 0,1 H. pacTBopa iona, nmpekpaiass ero JgofasieHie,
KaK TOJbKO JXMAKOCTb NPHMET OTYeTJHBLIN XKeaToBaTo-6y-
pwit nBer. O6BIYHO AOCTATOUHO BBeHeHHs1 2—3 kamedn 0,1 1.
pacTBopa ftoma. Xopowo HepemMelllaB OKPALISHHYIO HOAOM
JKUJOKOCTD, yepe3 1-—2 mun ycrpandior M3OHTOK Homa Re-
ckoabkumu xanasamu 0,1 H. pacTBopa cynbuTa HaTpHs.
Heo6xonuMo nmoJHOCTBIO CBfA3aTh Bechb HOJ, YTOGH OKpacka
XKUIKOCTH CTaJja COBEPIUEHHO TaKOj Ke, KaK OKpacka Apy-
rofl IOpIUYN aHaNU3HPYeMOH BOIBI.

HeGouabmoit n3bbiTOK cyabpuTa (mopsiaka ABYX JHLUIHAX
Kanejp) He OyJAer MellaTh BLINOTHEHHIO aHAJH32; 3HAYH-
TeJbHble U3OBITKH CyAbPUTA HeXKeJaTeJNbHH. Y CTpaHeHIe
Homa JOJKHO ObITH BHIIOJHEHO B TedyeHWe 1—2 mux mnocae
ero BBoja. OcTaBjeHue okpaleHHO! HOAOM NPOGH Ha GoJjee
LJIUTENBHEH CPOK HexeJaTelBHO.

Iocne o6paboTkm foJoM M CyJbpHTOM OXHOH H3 OTOG-
pauHBIX nopuui, B 06e BBogar no 0,8 ma 10%-uoro cnupro-
BOTrO pacTBOpa NapaAuMeTHJIaMHHOGeH3asblernaa, nepeMe-
muBaloT, mobasaaior no 0,8 #z2 2 H. COMAHON KHCJIOTH, BHOBb
NepeMelINBaIOT U NOrpyxaioT o6e npobbl B KHNALLYIO BONA-
Hyo Gauto. Cnycrs 1—2 mun HarpeBaHus, npoOsl H3BJIEKAIOT
Y3 BOASHON 6aHH U ocTaBasloT ¥a 30 MUAX B 3aIUUINEHHOM OT
OPAMBIX COJMHEUHHX Jyuell Mecte. Cieqyer 3aMeTHTb, YTO
mrocJie A06aBJeHust CIIUPTOBOrO pacTBopa napaguMeTHJaaMu-
HoGeH3aJdbJerua B XMAKOCTH dYacTo of6pasyerca OCamoK.
Harpesanue B xunsaumei BoasHo#l GaHe TOrAa CjaelyeT Npo-
M3BOAMTb IO PacTBOpPEeHus 3Toro ocaaka. Hanauuwe uHoraa
o6pasylomuxcsi MeJKHX Kalelb BemecTBa, COGHparomuxcs
Ha AHE K0JaObl, BO BHUMaHHe He NPUHUMAIOT.

Oxpacku obenx mpoG cpaBHHBAIOT Ha TpuGopax GPIK-M
unn PIK H-57, ucronpays Ty NOpUHIO, KOTOpasi TIORBepra-

166



Jnack 06pabGoTke HOLOM U CyJb(UTOM B KAaYeCTBE XOJOCTOH
npo6sl. Ilo Helt ycraHasanBaloT NpHGOP Ha HyJab H Jajee C
Hell )Xe CPaBHHBAIOT HHTEHCUBHOCTb OKPAackM mpo0nl, He 00-
pa6oTaHHOH AOAOM H CyJbQUTOM.

KosopumerpupoBanue BeIyT co cBeToduabTpaMu Ne 3 Ha
®3K H-57 uau ¢ cunumu cBeropuabrpamu Ha PIK-M.

Ecan neo6xoauMo aHaMH3MpOBaThb PacTBOPHI THAPa3uHA,
MMEIOHHe MEHBIIYIO, YeM 5 #K2/4, KOHUEHTPALHUIO, TO ClAeny-
eT npuberath K 5KCTParMpOBaHMIO OKPalUEHHOI'O COeRMHeNHs
6yTn/I0BBIM cnHpTOM. /151 3TOrO OKpallleHHble XHAKOCTH, 110~
JyueHHble, KaK OIIMCAHO BhlIIE, NEPEIMBAIOT B JeJUTeNbHbe
BOPOHKH, BBOIST B HUX TOUWHO no 20 M4 GYTHJIOBOrO CIOHpTa
W CHJBHO BCTPSXHBAIOT B TeueHHe MUHYTh. JlaB cucreme
pPacc/aOuThCH, CAUBAIOT BOJAHBIN C/AOH, a CIUPTOBOM CJOH KO-
JIOPHUMETPUPYIOT C TeMH Ke CBeTOpUIbTPaMM, NPUMEHsAs B
KayecTBe PacTBOpa CPaBHEHHUS SKCTPAKT NpoOnl, o6paboTaH-
ot #iogom. KosopumeTprpOoBaHMIO MellaeT NPUCYTCTBHE
KamneJsex BJary, KOTopble 4acTo MonaaalT B CIHPTOBOH CJIOH.
[as ynanesus 5TUX KanesleK CNUPTOBOM cliof cjiefxyeT mpo-
¢uapTpoBaTh Yepes CyXOH 6e330JbHbBIM (HJILTP, NPOMBITHIH
Tiepel 3TUM CITUPTOM, MM TEPEJUTh B UUCTYIO CYXYIO K0JGy
d Ha | MuH OMyCTUTH B TOpsITyI0 BORY. IIpH 3TOM KamneJbKH
BOJLl OCENAIOT; NPO3PAUHYI0 OKPAIUEHHYIO MKHUAKOCTH OX-
JIaXAAI0T, OCTOPOKHO NEPEJUBAIOT B KIOBETY M KOJODHMET-
pupyloT. MOXHO TaKXe N06aBiUTh K CIOMPTOBOMY 3KCTPAKTY
HEeCKOJIbKO KalleJIb YMCTOr0 STHJOBOFO CHMPTA, B pPe3yJbTaTte
yero cJefbl BOAH pacTBopsiiorcd. HeoGxomumo, oxHaKo,
4TOGHI STHJOBHI CIUPT HE COAEPIKaJs BellecTB, B3aHMOJEH-
CTBYIOHIHX C MapajuMeTuIaMHHOOeH3a beTH/IOM.

PeayabTaThl KOJOPUMETPHPOBAHHS TO PacyeTHOMY rpa-
¢uKYy NepeBONAT B MHKPOrpaMMbl rumpasuHa. IIoCKOJbBKY
IJIsl aHanusa 6bi10 oTo6paHo 50 M4 BOABI, TO YMHOXKEHHEM
KOJIMYecTBa MHUKporpamMoB Ha 20 NmosyyaloT KOHIEHTPalHIo
ruipasuHa B MUKpOTpaMMax B JIUTPe.

Jna nocppoeHdsi pacyeTHOro rpaduka B PAN MepPHBIX
KOJIG eMKOCTbIO 50 M4 BBOIAT pa3jiuyHble KOJNHYECTBA CraH-
ZapTHOro pacTBOpa rujpasuHa, Hanpumep 1, 2,3, 5 u 10 ua.
B oxHy U3 K0J6 MMApa3uH He BBOAAT, B Hel OyJAeT mMpHUro-
TOBJIEHA XoJocTasi Mpoba. 3aTeM BCe KOJOHI NOJHBAIOT JHUC-
THJIJIAPOBAHHON BOJOH N0 METKH ¥ NepeMeMIHBAIOT XUAKO-
cru. JucTunaupoBaHHasi BoJAa JOJKHA GBITH CBOGOAHA OT
HUTDHTOB, BOCCTaHOBHTENEH M OKMCAUTeNed. B Hell He mosnK-
HE! NIPHOYTCTBOBATh BellleCTda, B3aHMOJEeHCTBYIOIHE C llapa-
IUMEeTHJIaMHUHOOEH3aIbAernJioM ¢ 06pa3oBaHMEeM OKpaUIeH-
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HBIX NPOAYKTOB. B mpurotoBnenHuie npoGH, coxepxanue 0,
1, 2, 3, 5 u 10 mxe NoH,, BBonsAT no 0,8 x4 cmupToBOrO
pacTBopa napajuMeTHJaMuHoGeH3aJbJeruia, nepeMemusa-
10T, fo6aBasoT no 0,8 x4 2 H. KUCIOTH, NepeMemuBaloT U
NOrpy»aloT KoJIGH B KUNSIIYI0 BoAsHylo 6aHio. Cnycra 1—
2 mun KOJNOHI U3BNEKAIOT M OCTABJAAIOT HA 30 Mun B 3amu-
LIEHHOM OT NPSIMBIX COJIHEYHHIX Jyueli Mecte. Uepes 30 mun
KOJIOPUMETPHPYIOT, HCHOJNb3Ysl XOJOCTYI0O mpoly s ycra-
HOBKH npH6GOpa Ha HYJb U JJis CPaBHEHHUS.

Ilpu paGore Ha ®IDK-M KOJOpPUMETPHPOBAHHE BELYT C
CHHMMH CBeTOuAbTpaM¥, a Ha mpubope OIK H-57 — co
ceerounbTpamu Ne 3. Ilo ocm aGenuec OTKMABIBAIOT — CO-
lepXaHWe THApasHHa B mpobe, a 1O OCH OPAHHAT — IOKa-
3aHys GOTOKOJIOPUMETPA.

IIpn KxoJOpHMETPUPOBAHHM CHNHPTOBHX 3KCTPAaKTOB pe-
3yJAbTaTH MOJYYal0T, NONb3YACh PACYETHEIM IpaduKoM.

Jas ero mocTpoeHns B psf KOJXO OTGHPAIOT Pa3jiHTHbLIE
KOJIMUEeCTBa CTaHZApTHOTO pacrBopa ruapasuna—O0; 0,5;
1,0; 2,0 u 4,0 #4, DoNHUBAIOT A0 METKH AMCTHJIHPOBAHHOM
BOIOA M BHINOJHAIOT BCe ONEPalHH IO MNOJYYEHHIO OKpa-
IIeHHBIX PacTBOPOB.

Tlocne 30 mun BEIXHZAHHA TEpeJUBAIOT OKpalleHHLE
KHUAKOCTH B [I€NUTEJbHEE BOPOHKHY, BBOASAT B KaXKAYIO TOYHO
no 20 #4 GYTHIOBOIO CHHPTa, NPOBOMAT SKCTPAKIHUIO H KO-
JIGDUMETPUPYIOT CIIHPTOBLIE CJIOH, KAK OMHCAHO BHINIE.

Bepuaauii

3.208. as1 onpeneyienust Gepuiiius npepJjaraercs ¢Jayo-
peMeTPHYUECKHHA METON C MOPHHOM

O0H A

Mopun B menounost cpere (pH=13) o6pasyer ¢ Ge-
pWJIJINeM coequmHeHHe, obJlajfamoliee KeJTo-3eJeHOR day-
opecueHuMell mpu yJabrpaduoseToBOM OOJYyYeHUH, HHTEH-
CHBHOCTb KOTOPOE MOXeT GHITh MaMepeHa C MOMOINIBbIO (uy-
opuMmerpa. UyBCTBHTENBHOCTD METOXA IO3BOJISIET OMNpeje-
antb 0,002 mKxe/ma Gepuaams, 4TO B YCJHOBHSAX MPOMHCH

168



merona (1000—500 m. BOJEI KOHLEHTPHPYETCS MO 00DbeEMa
10 m4) cocrasaser 0,02—0,04 mxe/s Gepuans.

Omnpenenennio MEAOT METaJJIB, OCaXAaeMble 6IKHM
HaTpoM M copOupytomue GepuJuufl, a TakKe 3JIEMEHTH,
JalollKe B HIEJOTHIM PacTBOpe (AyOpeCHeHIHIo, XOTd U
Gosee caabyio, ueM Oepuiauil (KajJbluf, UMHK, JATHH).
Omnpenencnye nojef MAKporpamMma Gepmiliusl ellle BO3MOXK-
HO B NPUCYTCTBHHU 5,0 M2 aMIOMUHYS, KaJbIIHsA, MarHus, Map-
ranna, MojubjeHa, cBUHNA, uuHKa, 0,35 M2 Xejxesa
0,03 me xpoma.

VBennueHne KOHIEHTPaUMM OEPUIIMSA M OTAENeHHS OT
MeLIAoIINX KOMIIOHEHTOB IS BOJ OGLIYHONO COCTaBa C MH-
Hepaausanuell o 150 2/2 OCHOBAaHO Ha OCAXIEHMM €ro C
THAPOOKUCHIO Xejesa H Jocheyollek copbuuell Gepuimus
CHJIMKATeJIEM M3 PacTBOpa, CofiepKaliero TpuiIoH b u usGh-
TOK MOHOB KaJbuys, npu pH=6,0+5,7.

Tpuaon B He o6pasyer MPOYHOro KoMIiuexkca ¢ GepHi-
JueM. B mpuCyTCTBHM M3GBITKa MOHOB KaJbLus Oepuiniuft
3aMelnaencs HOCJHeMHHM B KOMIIEKce ¢ TPuiIoHOM B u cop-
6upyercs cuimkareneM. B 1o xe BpeMs Tpuiaon B ymepxn-
BAET B PacTBOPE SJIEMEHTH!, MeIlaloliue onpejenaecHuio Ge-
puaans.

Ilpu mMunepasmsanum Gosiee 150 2/2 BoOmy cooTBercT-
BEHHO Pa36aBJIAIOT.

Jlast ycTpaHeHHs BJIHSHMS JKelle3a M JIPYTUX SJEMEHTOB,
BO3MOXHHIX B PacTBOpe, MOATOTOBJIEHHOM IJs ¢uryopuMmer-
puM, IPHGABIAIOT K HEMY acKOPGMHOBYIO KHCAOTY H KOM-
IJIeKCYIoOImui pacTBop (TPWIOH B W JHMMOHHas KucloTa).

3.209. B ananuse NMPUMEHSIOTCS CJAEAYIOIHE DPeaKTHBhI:

1) crampapTHHIE pacTBOp Gepuanus:

a) ocHoBHOHU. 40 2z Bo3myumHo cyxoro BeSO,-4H,0
pacTBOpSIOT B NHCTHJINPOBaHHOR Bofe, moGasisior 10 #a
1 1. pacrsopa HCI ¥ noBozar pacmsBop B MepHO#l KosI6e Ha
200 2 mO0 MeTKM AUCTHJIMPOBaHHOR Bojofi. 1| M4 Takoro
pacrsopa cogepxur 10 mxe Gepuims;

6) paGoumii pacmBop, cofepxamuit B 1 Mz 1 mke
Be?+, IToaygaloT pa3BefiecHHEM OCHOBHOTO PacTBOpa XHMCTHJI-
JiPOBaHHOA BOXOA B NECSTDh Pas.

CramnapTHBI/i pacTBOP MOXeET OHITb IIPHUIOTOBJIEH H3
4YHCTOR OKWCH Oeprius CHJaBieHNeM C IHpocyJbdaroM
KaJus U pacTBOpeHHeM cmiaBa B 0,1 H. cCepHOH XHCJIOTe;

2) xaabnuft xJ0pHCTHIA, 5 H. pacTBop. 550 2 CaCy-6H0
MOMENIal0T B MEPHHI JIMTPOBHI NUAMHAD HWJIH KOJOY W XRO-
BORST AUCTHJJIHPOBAHHOA BOMOM MO METKH;
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3) Harpu#i yKcycHokucami#i, 4 wH. pactBop. 545 e
CH3COONa-3H2O pacTBOpsiOT B AMCTHAJIMPOBAHHOK BoIe
W I0BOAAT 00beM JO Jutpa. MyTHEI pacTBop GHIBTPYIOT;

4) consHasi KHCJOTA:

a) | n. pacrBop. 9,5 4 KOHIEHTPHPOBAHHOH COJISTHOH
kucaorsl (ya. B. 1,19) nosomar mo 1 2 AMCTMAIMPOBaHHOM
Bojo#. HopmasabHOCTb pacTBOpa 'yCTaHABJAMBAIOT IIO HaBec-
KaM 6e3BOIHON COmOH;

6) 0,4 u. pactop. [ToaryuaioT COOTBETCTBYIOIIUM pa3Be-
AenueM | H. pacTBopa;

5) Tpunon B, 0,4 H. pacTBop. 75 2 TpusoHa B pacrso-
PAIOT B IUMCTH/LINPOBaHHON BOZe ¥ AoBoAsAT o6beM 1o 1 4.
MyTHblll pacTBOP (GHJBLTPYIOT;

6) menous, 2 H. pacmBop. 80 e NaOH wmum 112 ¢ KOH
pacTBOPSIIOT B AUCTH/JMPOBAHHOH Bojge M NOBOAAT 10 1 4.
HopmaJ/JbHOCTD NpOBepsIOT THUTPOBaHMeM | H. pacmBOpOM
HCI;

7) aMMHaK, KOHIEHTPUPOBaHHBI pactBop u 5Y%-Huii
pacmsop;

8) acxkopOHHOBasi KHCJIOTA,

9) G6ydepunit pactsop, pH =13. 28,6 2 GopHo#it KHCIOTH
H3BOs n 96,0 ¢ enkoro Hatpa pacTBOPSIOT mMOCJ]eR0Ba-
TeJBHO B AUCTHJNUPOBAHHON BOLE M KOBOAAT 0ObeM Ko 1 4;

10) xeneso xmopuoe. Pacreop, coaepxammuit B 1 x4
20 me Fe3t+.24 2 FeCls-6HyO pacrBopsiior B 250 ma pmuc-
TUJVIHPOBAHHON BOJBI, MOAKUCJAEHHON 2 MA COJNSTHOH KHCJIO-
T (1:1);

11) xommJexcyiomuii pactBop. 2,5 ¢ JUMOHHOA KHCJIOTHI
n 5 2 Tpuyona B nepenocsiT B vepHylo koa6y Ha 100 mau,
npu6asasitor 80 M4 AUCTUNIUDOBAHHOH BOABI; €CAH TPHJIOH
He pacTBOpPsieTCs, TO N0GaBJAIOT MO KamisM 2 H. PacTBoOp
@1KOro HaTpa IO pacTBOpeHHs TpujoHa. O6GBeM HOBOASAT
o 100 M2 RMCTHANMPOBAHHON BCIOH,

12) merunoBHE Kpacubilt  (uHawmkarop),  0,1%/o-Hbli
pactBop. 0,1 2 UHAMKAaTOpa pacTHpPalOT B CTaKaHuuKe C
3,56 ma 0,1 . NaOH. Illenoup mpu6aBagiOT U3 GIOPETKH IO
KanaaM. PacTBop CMbIBalOT JIMCTH/JIADOBAHHOM  BOJOH
(cBexxempoxkunsuennoit 6es CO;) B MepHYI0 K0aGy Ha 100
MA W JOBOISIT 00BEM IO METKH;

13) mopuH, 0,02%-#p1t ciupToBoii pactBop. 20 me Mo-
puHa pactBopsioT B 100 ma wucroro 96%-noro 3sTHIOBOrO
cnupra. PactBop xpausat B TeMHOM Mecte. PacrBop yc-
TONYUB;

14) nepexkuch Bonopona, 5% -Hblil pacmBop;
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15) cunnkarenn. He momken conmepikath xKenesa. Pas-
mep vacruy 0,1 mmu. Moxer GbITh HCNOJB30BaH JAJs XpoMa-
trorpadun BY, cepus 3, pasmepnl yacmuu Kotoporo 0,1 ma.
IMoxrotoBxka cuinkarens BefleTci CcJeAylOIHM 06pasoM.
Cunnkaresb 06paGaTeBaIOT IPH MOMEWIBAHHK ropsivedt co-
JsHoi kucaoTsl (1:9) B teyenue 10—20 mun. Ha 100 2 cu-
aukarens Gepyr 300—400 ms xucaotbl. 3areM OTHHABTPO-
BbIBAIOT €0 JOA OTCOCOM, MEPEHOCAT B CTaKaH M IOBTOPHO
NOBTOPAIOT 06paGoTKy COJIAHON KucjoTod. 3aTeM MPOMBI-
MBIBAIOT JIMCTHIJIUDPOBAHHON BOMOH M (QUJABTPYIOT MOAL OT-
COCOM /10 HEATPaJbHOM peakUuI Mo METHIOBOMY OpaHxKe-
Bomy. IIpombiThiil cujimkarenb 06padaTbiBAIOT B TeUeHHE
5 mun npu nomemyBanuu 300—400 xa aueratHoro 6ydepa
¢ pH=6,0+5,7 (na 200—300 m2 BomH mpuGaBAAOT 15 M4
4 H. yxcycHOKucsIoro Hatpus # 1,6 #4 1 H. constHot Kucio-
Tb1). Iloc/Je OTCTaHBaHMS PacTBOP JEKAHTHPYIOT H CHJIHKE-
rejb BHOBb 06paGaTHIBAIOT aueTaTHHM GydepoM, oTHUILT-
POBBIBAIOT 1I0J] OTCOCOM, IPOMBIBAIOT JBa Pa3a JUCTHJIMPO-
BaHHOH Bomo#l (mo 200 m4), cHUMasg ero KaxJbli pa3 c BO-
POHKM B CTaKaH ¢ BoJo#. [IpoMBITHII cHJIMKaregb XOpPOIIO
OTCACHIBAIOT OT PacTBOPA HA BOPOHKE IOJ OTCOCOM, TepeHo-
cart B dapdopoBble YallKu ¥ BHICYIUMBAIOT B TepMOCTaTe
npu 100—110° C. Ecau umeercd KPYHNHO3€PHUCTHIH CHJH-
Karejb, ero HeoOXOXMMO DPa3MOJOTb, IPOCEUTh Yepe3 OHTO,
oro6parb dpakuuu 0,1 mm u ob6paboratb ropsuedn (1:9)
HCI go orpuuartensHoi peaknuu Ha Fedt (c ponanmnom), a
IaJiee MOCTYNAlOT, KaK OMHCAHO BHILIE.

Jlasi BU3yaJbHOTO CPaBHEHHUs (JIyopecleHIWH IJs aHa-
JIU3UPYEMBIX M CTaHAAPTHLIX PACTBOPOB NPUMEHSIOTCA: JIO-
MHUHeCUEeHTHasi aHaauTHyeckas Jamna JIIOM-1, pryrho-
kBapuesas ropeaka [TPK-4 — ucToUHHK yJbTpadHOJeTOBLIX
ayuet, yasTpaduoserosoit ceeroduastp 4®C-3 aas  no-
TJIOIEHUS BUAMMBLX JIyUeH.

Jl1si o6beKTHBHOH (DJIYODUMETDPHH TNpPUMEHSIOTCH  uy-
opumerp ®AC-1 ¢ nepsuunbiMu cBeroduabrpamu C3C-10
1 Y®C-2, Buigesnsiolite JuHUIO cnekTpa 336 #m, # BTOpHY-
Helfi cBetopuabtp JKC-17 (opaHxeBbll), BHIXEJISAIOUINR
(ayopecneHnyo 6€pUIIKs.

3.210. Ilpu onpenmenenun k¥ 500—1000 x4 nomkucaeHHON
BoAb! po6aBasiior 4—5 kameab 5% -HOl mepekucu Boaopona,
1 ms pacTBOpa XJOpHOTo KeJse3a, cogepxaiuin 20 xe xe-
nesa. Harpesaror pacrBop mo 60—70°C u HehiTpasausyor
5% -HBIM aMMHaKOM RO €1a6OTO 3anmaxa UJH ¢ HHINKaTOPOM
METUJIOBBIM KPAaCHBHIM (IO OTYETIMBOIO II€PeXOfa OKPAaCKH
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pacTBOpa B XeaThi nser). Jis nojdyueHHs NAOTHOrO OCaA-
ka mpubasasior 0,8—1,0 ¢ cunuxarens Np¥ NOMEIUBAHUH.

Ocaznxy RaloT 0cecTb, OCBETJEHHHIH PacTBOpP HEKaHTHPY-
IOT, THAPOOKHCH KeJjie3a M CHJIAKareJe OT(QHIBTPOBEIBAIOT
yepes unpTp «Genaa JaeHta» (fuamerp 11 cu) M mpoMmbl-
BaIOT MHCTHJIMPOBAHHON BOJOI ABa-TPH pasa. 3aTeM CMbI-
BAIOT JAHCTH/IMPOBaHHOM BOJOA OCaJOK TMRPOOKMCH XKelie-
Je3a ¥ cujaukarenb B ctakad Ha 100 m2 (o6beM pacTBOpa
IIPH 3TOM JOJIKEH COCTaBMITh 25—40 M), noGaBasior 10 ua
1 4. pactBopa CONAHON KMCJHOTH M HarpeBaloT pacTBOP Ha
Temvioft naute 5—10 mun, nocse 4Yero OTGHUILTPOBLIBAIOT
CHJIMKAareJab | IPOMBLIBAIOT IBa-TPH pa3a HeGOABUIMM KO-
JuuectBOM BoAbl. K dunbtpaty npubasasior 5 xa 0,4 H.
pacTBopa TpujoHa B u 2 x4 5 H. XJODHCTOrO KaJjbliusd,
HeATpaau3yloT pactsop 5%-HEIM aMMHaKOM JO PpO30BOH
OKpacku (OKpacka BO3HMKAeT OT THIAPOOKHCM KOMILIEKCa
TpuJIoHaTa Kedesa npu pH=6,8). Helirpanusanuio mposo-
JIAT JO NEPBOrO M3MEeHEHWsI OKpacku pactBopa. Ecam mpu-
GaBJieH JIMIUHHA aMMMaK, MOAKUCJSIOT PacTBOP JO MCYES-
HOBEHHSI PO30BOil OKPAacKH W BHOBb HEHTpaJM3yIOT aMMHa-
KOM, IO NOSIBJIEHHS PO30BO# OKPACKH.

3areM npubasasioT 5 x4 4 H, pacTBOpa YKCYCHOKHCJIOTO
Hatpud, 1,2—1,3 xa 04 1. HCl (pH=6,0+5,7) u apu mno-
MemuBaHun B8 Tedewne 1—2 mun 0,7—0,8 2 cumkarens.
OTuabTPOBHBAIOT CHJHKareab 4depe3 OGuabTp «Oejaas
JeHTa» (Zuamerp 7 C#) M NOBTOPSIOT COPOLMIO Gepuaaus
B (uasTpaTe ¢ HOBO# mopuueir cuamkareas (0,5—0,7 e),
(uabTpPys ero yepes TOT Xe (PUALTP, HA KOTOPOM HAXORUTCH
nepBas NOPUMA CUAuKareas. [IpoMEIBAIOT TpH-UeTHIpe pasa
NUCTHIATUPOBAHHOH BOAOH, CMbLIBAIOT C Pa3BEPHYTOro
¢uabTpa HeGONBUIMM KOJUYECTBOM JUCTHAJIHDOBAHHOH RO-
oul (oxoso 10 #4) B cTakay eMKocThio B0 M4, NpUGABAAIOT
1 w2 1 H. CONAHON KMCAOTH! M HarpeBalOT HAa TEIUIOH NJHT-
Ke 5—il0 mun. 3aTeM OTQHIBTPOBHIBAIOT pacTBOpP dYepes
(HIABLTD «CHHAs JeHTa» (mmaMerp 5 cm) B mpoGupKY C
MeTKoit Ha 10 w4, NPOMBIBAIOT CTaKaH M CHAMKareJb Ha
¢uabTpe HeGOMBIINM KOJMUECTBOM AMCTHJJIHDPOBAHHOM MBO-
Zb, KoBoAsa o6beM mo 10 ma. Eciu  pacTBop moJyunacs
MYTHHIH, €ro NepeuAbTPOBHBAIOT. 3aTeM NPHCTYNAOT K
OTIpefiesicHuI0 Geprius (PAyOPHMETPHISCKAM METOLOM NPH
noMomu MopuHa. las sToro B psAx mpoOGUPOK AMAMETPOM
15 mm n ormerxoit Ha 10 ms ommepusaor 0,0—0,1—0,2—
0,4—0,7—0,8—1,0 #2 paGouero CTaHZapTHOTO pPacTBOPA,
npu6aBAAIOT B KaXAylo npoOupky mo 1 sz 1 H. pacTtBopa
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HCIl u nosoast o6beM mo 10 #2 AMCTHAIMPOBAHHOA BOMOH.
3artem npubaBasgior 5—7 wme CyXofl acCKOPOHHOBOH KHCAOTH
ua 0,5 ma 1%-Horo cBeXENPHUTOTOBJEHHONO PacTBOpa ac-
KOopGuHOBO# kuciothl, 0,5 #4 2 H. pacrBopa NaOH, 1 sz
KoMmIIekcytomero pacreopa, 0,2 ma 0,02%-HOorO CHMUPTOBO-
ro pacrBopa MopmHa K | ma GytpepHoro pacrBopa ¢ pH=
=13. OaHOBpeMEeHHO B NMPOGUPKY € HCIOHITYEMBIM DacTBO-
POM, IIOJYYEHHBIM HOCJIe JecopOuuy GepHILIAsS U3 CHIIMKAare-
Jisl, KaK ONMCAHO BHIIE, U AoBefeHHOro xo 10 ms puerui-
JIUDOBAHHOK BOJOH, NPHOABJAIOT Te K€ PEAaKTUBH M B TeX
J)Ke KoamyecTsax. Yepe3 5 mur cpaBHMBAIOT HHTEHCHBHOCTb
JIOMHHECIEHIIUH aHAJu3UPyeMONo pacTBopa €O CTaHAApT-
HOM IOKaJIOH, N0Jb3yAch npubopom JIIOM-1 uin emy mono6-
HbiM. ITosyueHHBI pe3yabTaT yBeJHUHBAIOT, YMHOXKas Ha
aMnuprdecKuil ko3dppunuent 1,3.

HHTEHCHBHOCTD CBEYEHHAs TIOBHIIIAETCS B TeueHHe 5 mu
¥ 3aTeM MeNJIEHHO cCHuKaercd. Ha npoTsXeHuWH mepBOTO
uaca oHa ymeHblnaercs Ha 5—10%. Ilpu onnoBpemenHOM
NPUIOTOBJIEHHA CTAHLAPTHON INKaJH C MCHEITYeMHIM pacr-
BODOM TaKoe oOcJabjeHHe NPAKTHYeCKOTo 3HAUeHHs He
HMeer.

Ilpu pabore ¢ ¢ayopumerpom DPAC-1 usMepenue wuH-
TEHCHBHOCTH CBEYEHMS TeX W APYTAX pacTBOPOB IPOH3BO-
JAUTCST yepes 5 MuUH NOoc/e ILPUNOTOBJEHUS U B TeUeHHe yaca,
HCMOJIb3YS KIOBEeTy ¢ paGouefi rpanbio 30 mx. Kanu6po-
BOUHYIO KPUBYIO MOJYYalOT, OPUBOAS CTaHXAPTHEIE DPAacTBO-
PHl uepe3 Bech XOJ, aHaiau3a. B yanpnefimem c Kaxmon map-
THEH aHaJNM3UPYEMEIX PacTBOPOB MPOBOAAT 4epe3 XOX aHa-
JIu3a HyJeBYI0 mpo6y M OJHY-ABe NPOGH €O CTaHLAapPTHHIM
pactBopom Gepmaaus (0,56—1 mxe Be).

Cepeodpo

3.211. Ilpu oGe3sapaxuBaHUN MUTHLEBEIX BOJ, 3JEKTPOJIH-
THYECKWMH pacTBopaMu cepefpa HeoOXOAMMO INepHOAMUE-
CKY KOHTPOJHPOBATh JeHCTBUTENbHOE COfepaHHe cepebpa
B BOJA€, TaK KaK IpH H3MEHEHHY (IM3MKO-XMMHYECKHX ITOKa-
3artesiefi BOZH BHIXOJ cepe6pa HO TOKY MOXET 3HAYHTENb-
HO H3MeHAThCH.

IMouTn Bo Bcex cayuasix MPHUPOJHHIE BOJK COREPKAT He-
KOTOpOE KOJIMYECTBO XJOP-HOHOB, B NPHCYTCTBHH KOTOPHIX
onpejeneHne Majaoro KoJamuectsa cepeGpa  (0,02—0,50
me[a) TpebGyeT CHEeNUANBHON MEeTOMIKY.

IlpuBomyM onucaHue Meroja ONpEREJEHHs MajJoro Ko-
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nuuecTBa cepe6pa B NMPUPOLHLIX BOAAX, 06JaRalOMIEro BhI-
COKO¥ YYBCTBHUTEJIbHOCTHIO U TOYHOCTBIO.

Ilpu aHaause HUCNOJBL3YIOTCA CAELYIOIIHE DPEeaKTUBHL:

1) mmtuson, pacrBop B CCly, xoHmentpauus 20 mela;

2) ykcycHas KHca0Ta, pasbaBiaenHas (1:4);

3) ykcycHokucabit narpuii, }0%-uelit pacrBop;

4) craupaprusiit pactsop AgNO;. 1 ma cogepxmr 0,01
M2 HoHOB cepebpa;

5) tpunon B, 0,01 1. pacTBop;

6) cepHOKHCaBIE rugpoxcuaamud, 19%-Hbfi pacTBop.

3.212. [Ias ananu3a oT6GupaloT npofy, COAEpKallyio
0,001—0,050 me cepe6pa. K oroGpanHoit npobe mnpubasis-
ot 0,01 H. pactBop TpusoHa B nmpmGaIM3UTENBHO B HeCATH-
KPaTHOM H36BITKE 110 CPaBHEHHIO C TpeOyeMbIM KOJMYECT-
BOM JJs1 CBA3HIBAHHS MELIAIOLHUX ONpPeNeJCHUI0 KATHOHOB
(1—5 ma), mosomar pH pacrBopa mpubausuresbHo Ho 5
npubGaBiaenueM 4 ma4 pa30aB/eHHOM YKCYCHOH KHCJOTHI
(1:4) u 20 ma 10%-HOrOo pacrsopa YKCYCHOKUCJOTO HAT-
pus. Eciu o6bem nmosyueHHoro pactBopa Mesblie 50 .,
ero pas6asjasiior 5—10 me MoueBunsl uan 2 ma 1%-Horo
pacTBopa CEpHOKHCJOrO0 IHADOKCHAAaMHHA, BCTPAXMBAIOT B
HeNuTeJbHON BOPOHKE W MOCjie 5—7 MUAH CTOSIHUSL THTPYIOT
pacTBOpoM guTH3oHa. JIJIs1 3TOro pacTBOp JHTH30HZ B
CCly npubasasitor nopuusimMu no 0,3—0,5 ma u 3KcTparu-
pyloT cepeGpo, OCHOBaTeNbHO ECTPAXMBAs pacTBOp B Ie-
JUTENbHOR BOpPOHKe (1—2 mun) ¢ Kaxjpoil nopuyued JUTH-
30Ha, TOKa NOCJENHsAs IOpLHUS He TMepecTaHeT H3MEHSITb
CBOEro IepBOHAaYaJbHOro 3ejqeHoro usera. (MoxHo He cau-
BaTb OTAEJbHbIE SKCTPAKTHl U J06aBAATbL JUTH3OH 10 IpOMe-
KYTOYHON MKEJITO-3eJI€HOH OKpacKu 3Kcmpakta). Bo Bropoit
LeJuTeNLHON BODOHKE FOTOBAT KOHTPJbHYIO NPOOY C TaKMM
*,e cojiepKaHHeM B Hell XJIOPHAOB M BBOJHMEIX PeaKTHBCB,
KaK B HCCJeNyeMoM pacTBope. 3aTeM B KOHTPOJLHYIO NPOOY
npuGaBJAAIOT TaKOe KOJHYECTBO pacTBopa AMTH30HA, KOTO-
poe HoLLIO Ha H3BJeyeHHe cepe6pa B mpobe, H TUTPYIOT
€ro CTaufapTHLIM PacTBOPOM COJH cepebpa, NOKa OKpacka
SKCTPAKTOB B 0GeuX BOPOHKaX He cTaHeT ofuHakoBoi. Ilo
KOJIMYECTBY 3aTPAayeHHOr0 Ha THUTPOBAHHE CTAHLAPTHOrO
pactBopa coJu cepefpa HaxXomAT KOJHYECTBO cepebpa B
npoGe. MOXHO 3aKaHUMBATH ONpeleJNeHUe TakxKe (POTOKO-
JopuMeTpupoBanneM. IIpn POTOKOJOPHVETPHPOBAHHU  113-
MEHEHHE COlepKaHHsl XJ0puIOB B Boge Ha 30—40 me/a
TpebyeT MmpoBepKH KAJMUOPOBOYHON KPHBOM M Jaxe Io-
cTpoenuss HoBo#. OrnpeneneHue cepe6pa B JUCTHAJIHPOBAH-
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HOH BOJe MOXHO NpPOBOAMTbH Ge3 pobGaBneHuss Tpujiona b
8 cepHOKucJO# cpefie ipn pH=1,5+2,0.

MpumeneHue GOTOJIEKTPOKOIOPHMETPA
B KOHTPOJIE KauecTBa BOABI

3.213. B npakrtuyeckoil padore saGopaTopuii BOAONPO-
BOMHLIX CTAHIMH LIMPOKO NPHMEHSETCH METON KOJNOPHMET-
puYeckero aHajm3a — oflpefieleHHe M XapaKTepHCTHKA
I[BETAa WJIM KOHUEHTPALM{ OKPaUIeHHHIX PACTBOPOB CpaBHe-
HUEeM MHTEHCHBHOCTH OKPACKH HCHBITYeMbIX M CTaHZAPTHBHIX
pacTBOPOB.

KonopnMerpuyeckuii MeTOJ aHajJu3a MOXeT ObTb OCy-
IeCTBJIEH BH3YaJbHO (IPOCTHIM IJIa30M) M OGBEKTHBHO C
TIOMOIIBIO (POTOKOJOPHMETPOB.

PR 1% 201 RN

- e

Puc. 19. Cxema dorokonopumerpa ®IK-M

1 — namna, 2 — KOHJEHCOPH!, J — TEeNJO3aWIUTHBIE CTEKJa, 4 bl

3epkana, § — cBeTOQUJbTPH, 6 — JUH3M, 7 B 7a — KIOBETHI,

HeATpaJbHble KIHHBS, 9 — Wweaesass xuadparma, 10— 6apaﬁaa
11 n lla — cbo’roa.'lemeﬂ'm, 12 — ranbBanoMerp

3.214. ®oroxonopumerp (Momeap ®IK-M) u doroko-
aopumetp-nedenaomerp (momear ®IK-H-57) moryr OBITH
HCNOJIb30BaHbl MPH aHadu3e BoAbl. [IpUHUMNHANBHAs CXe-
ma mpu6opa PIK-M nsoGpaxena ua puc. 19.
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CeeT OT 3JEKTPONIAMNE NIPOXOXMT uepe3 JBe KOHeH-
COPHHIE JIMH3H, HANPaBJAETCS B ABE CTOPOHH, NPOXOAHT
Tepe3 TeIUIO3AIMUTHEIE CTeKNa ¥, OTPasUBIIHCH OT 3epKana,
NPOXOJUT Tepe3 CBeTOGMIBTD, JMH3H, KIOBETH H NONajaer
Ha (oTo3eMeHTH. DOTOIEMEHTH BKJIIOUEHH! HA HYJb-TaMb-
BaHOMETp mno Au¢depeHnnanbHOR cxeme, T. €. TakKMM olpa-
30M, YTO NIPY PABEHCTBE OCBelEHHS OOOHX (OTO3JIEMEHTOB
CTPeJIKa raJbBaHOMETPA CTOMT HA HYJIE.

VamepurennHas meseBas nuadpanMa npu nmoMomu Ga-
pabaHa MOXKeT GHITH PacCKPHTa Ha PasHyl0 ITHPHHY, BCJEX-
CTBUY UEr0 MOXKXHO MEHSThb MHTEHCHBHOCTh CBETa, Majalonie-
ro Ha (orosnement. C noMompi0 ABYX (DOTOMETPHYECKHX
HeATpaNbHEX KIMHOB NPOM3BONAT HACTPONKY mpubopa my-
TeM ocJabJeHHsT HHTEHCHBHOCTH CBETa, Majalomero Ha ¢o-
TOSJIEMEHT.

DoTOKOJOPHUMETP CHAGKEH KOMIVIEKTaMM XIOBET € pa-
Gouelt paunoi ot 1 xo 50 mm, deppopesonancHHIM CTaGHJIH-
3aTOPOM HaWpSKEHHS, a TaKxe YETHPbMA CBeTODHILTPA-
MH: HeATpaJbLHEIM, 3eJIeHBIM, CHHEM M KPaCHBIM.

Jlnsi kKosmdecTBEHHOIO onpefeieHHs HCCAeNYyeMOro ®e-
I[eCTBa B PACTBOPE CTPOAT IPAfYHUPOBOUHYIO KPUBYIO, MOTC
BAT CTAHAAPTHYIO INKAJy ¢ HapacTAlOMUM COXepKaHueM
MCCIEYeMOro BelllecTBA B PacTBOpe, a Takxe KOHTPOJIb-
HEI pacTBop.

H3mepenne onTrueckof MIOTHOCTH CAGLYET TPOU3BOLUTD
COIVIaCHO HHCTPYKIMH, mPHIAaraeMoi K npuoopy.

®orosnexrporosopuMerp ®IK-M moxer GHTh HCHONb-
30BaH NJs OUpeJeJeHHs B BOJE aKTHBHOTO XJIOPA, COXEp-
JKaHuUsA XKeJe3a § OCTATOYHOTO aJIOMHHHUS.

3.215. B ocnoBy ycrpofictBa $HhOTO3JI€KTPOKOJOPHMETPa-
Hetenomerpa ®IK-H-57 mosoxeH NpHHOUI ypaBHUBAHHS
JBYyX CBETOBBIX NYYKOB {IpH TOMOILH IIEJEBOH (muadparMer
Stor npubop MpefHasHaueH AR ONpefeseHHS KOHIEHTpa-
UM OKpallleHHBIX PaCTBOPOB, B3BeCEH U IMYJLCHME MyTeM
npeJBAPUTENbHON IpaXyHPOBKY MPHGOpa MO CTaHAAPTHHIM
pacTBopaM pasHbHX KoHmeHtpauuit. Cxema mpuGopa mpen-
cTaBsieHa Ha puc. 20,

IMpuemueiv ayuom sHepruu B npubope ciayxar aBa
CYPbMSTHO-I[€3HEeBHIX (OTO3/7EeMEHTa, BKJIOUEHHHX N0 Aud-
cdepenunanbHOfi cXeMe 4Yepe3 YCHJHTENb Ha CTPENOTHHIA
Hysb-rajgpBanoMerp. Ilpu amnddepennuanbroM MeToxe on-
HOPOJHBIN CBETOBOM MOTOK MajaeT Ha JABa (OTO3JeMEHTA.
YcuneHHsle GOTOTOKM, HalmpaBJIeHHEe APYT NPOTHB ApPYra,
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6yLyT B3aUMHO KOMIIEHCHPOBAHH, U CTPEJIKa rajibBaHOMETPa
6yaer Ha HYyJIe,

Ecnu Ha myTh ORHOrO H3 IOTOKOB MOCTaBUTh pacTBOP,
TOTJION[ IO JacTh CBeTa, TO KOMIEHCANUS HapyIIaeTcs
# CTpeJiKa rajpBaHoMerpa OTKJOHsAercs, OTKJIOHEHME 3TO
(uxcupyeT HapylleHHe ONTHYECKOH KoMmeHcamuu. Boc-
CTaHOBJIEHHE HAPYIUCHHOH KOMIIGHCAlUH TIPOM3BOAMTCH MHpH

Prc. 20. Cxema doroxonopamerpa ®IK-H

1 — gaMna; 2 ~— KOHAEHCOPH; 3 — TenNO3amMUTHHE CTeKaa; 4 — sepxaJa;

5—cne'rotfmub'rpu; 6 — auA3N; 7 — aEadparMnl, BKAOUAKIHEECH B ONTH-

gecKyl0 cHcTemy np® paGore ¢ mpmGopoM, kak HedesomeTpoM; § — KioBe-

TH; 9 — Ilenesast auadparMa; 10— GapaGaH; 11 — HeATpajbHhle KIHHbLS,

12 — doTos1eMeRTH

IOMOIIM KanunGpoBOYHOA (M3MepuTeJbHON) AuadpanMbl 1o
NOJOXKEeHHs, Korjga TrajJbBaHOMETD 3a(bnmcnpye'r BOCCTa-
HOBJICHUE KOMTICHCAIIHH.

I/Ismepenne ONITHUECKO! IJOTHOCTH CJEeAYET MPON3BOAHUTH

COrJIaCHO MHCTPYKI[WH, IpUJIaraeMoli K mpu6opy.
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®orosnextpokosopumerp PIK-H-57 moxer  Grirb
HCIIONB30BAH MJIs OHpefeleHHs OCTaTOYHOra XJopa, OCTa-
TOYHOTO aJIIOMMHHS, Keje3a, IIBeTHOCTH, MyTHOCTH, KWCJO-
posla, HHTPHUTOB, HUTPaTOB, (PoCHOPHON M KpeMHeBOH KHC-
JIOTHI, a TaKXKe CyJaAb(aToB.

BpI60p TOro MM MHOrO CBETOGUJILTPA AJIsSI ONpPeNeseHHs
KOHIIEHTPaluH J060ro H3 IepeyHCJeHHBIX NapaMeTPoB Ka-
YyecTBa BOJBI CJEXyeT JPOHM3BOAUTH COTJIACHO HHCTPYKUHH,
npusaraeMon K npubopy.

st Kaxjaoro BellecTBa CJeAyeT CTPOUTb TIPaiyHpo-
BOYHYIO KpHBYIO. Jljs nOCTPOEHHs] rpajydpOBOYHOR KPHUBOH
Heo6XO0JIMO T'OTOBUTb PsiJ PACTBOPOB C H3BECTHOH KOHIIEHT-
pauueil NAaHHOrO BellecTBa H H3MEDHUTb HX OTTHUECKYIO
IJIOTHOCTh, VI3MepeHHs1 HAUMHAIOT C pacTBopa, HMEIOLIero
HaHGOJBINYIO KOHIEHTP allHIo.

Wamepus onTHYecKyi0 IJIOTHOCTb BCE€X  DacTBOPOB,
CTPOAT IDaAyMPOBOUHYIO KPUBYIO, OTKJajbiBas Ha TOpH-
30HTAJILHON OCH W3BECTHbIE KOHIEHTPAaUMH, a Ha BepTHU-
KaJIbHOH — COOTBETCTBYIOIIME ONTHYECKHE INIOTHOCTH.

ITo rpamynpoBoYHON KPUBOH MOXHO ONDENEJUTh HEM3-
BECTHYIO KOHLEHTPALUIO BElleCTB B DPacTBOPE, COOTBETCT-
BYIOIIXX IOJY4CHHOMY 3HAaUYEHMIO OINTHYECKOH NJOTHOCTH.

PEATEHTDI,
NNPUMEHSIEMBIE ITPH OBPABOTKE BOJbl

4. XJIOP U ETo COEAWHEHMNS

4.1. TIpoMBbIILJIEHHOCTh OTIIYCKAET MKHUAKHA XJOP B CO-
orBerctBuu ¢ 'OCT 6718—68, corsacHo KOTOpOMY B TOTO-
BOM IPOJAYKTE JOJKHO COAEPXNKAThCA (B IPOLEHTAX):

xsopa Cl,— He menee 99,6 (mo o6wvemy),

Baaru — He GoJee 0,05 (mo Becy).

YaeabHblll Bec KMAKOTO Xjaopa 2,147 2/cmd.

Conepxanue TpexxJopucrtoro asora B % —He Goaee
0,005 (no Becy).

XJI0p 3HepruyHO COefMHSAETCS C BOJAOPOAOM, YIVIEPOAOM,
kpemuueM GochopoM, MubAKOM U cepofi. C BOLOPOAOM
OH pearupyer HacCTOJNBKO 3HEPTHYHO, YTO NPH COJHEUHOM
CBETe peaKkIUsi CONPOBOXKJIaercs B3phIBOM. B paccesHHOM
CBeTe peakuHusi XJopa C BOLOPOAOM NPOXOAUT MelJeHHO, a
B TeMHOTe IIpY OGLIKHOBEHHOH TeMIepaTtype — oueHb cjaado.

Ha HellesouHble MeTas/Ibl CyXOH XJOP ¢ OOBIUHOH TeM-
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fepatypoit deficTByer c¢nafo, UTO IMO3BOJISET XPaHUTb H
TPAHCNOPTHPOBATb €r0 B MeTa/JJH4ecKod Tape, OAHAKO B
IIPUCYTCTBUY BJIard OH pearupyer ¢ GOJBIIMHCTBOM H3 HHX.
lenounsie metasuisl ropsit B xaope. Ilpu onpenenensbx ye-
JIOBUSAX XJOD NOJAJepxKuBaer ropenue. Hanpumep, cpeua ro-
PMT B XJoOpe, TOpsillas CTPys BOAOPOAA NPOJOJAKAET ropeThb
NIpY BHECEHHH ee B XJIOp, a CTPYsl XJ0pa MOXKET TOpeTb B
Bolopoje. XJIOp 3HEPTMYHO OKMCJ/SAET KJETKH XUBBIX Opra-
HU3MOB M pa3pymiaeT ux. [Tonagas Ha KoxXy yesOBeKa, XHI-
KHH XJOD OCTaBJIsIeT CHJIbHbIE 0XKOTH.

Barnixanue xJopa B HeGOMBIIMX [03aX BBIBHIBAET pasf-
paxeHue CAM3UCTHIX 060JOUeK HOca M TOpJa, BAbIXaHHE
3HAYUTENbHOTO KOJMYECTBA XJIODA BBLI3LIBAET OTPAaBJIEHHE.

PacrBopumocts xja0pa

4.2. ['azoo6pa3Hblil XJ10D XOPOIIO PacTBOPSETCS B BOIeE,
06pasys XJOPHYIO BOAY, MPEJCTABJAIOLYI0 COO0H XKHUAKOCTh
JKEJTOTO IIBeTa.

PacTmropuMocTb ra3ooGpasHoro xa1opa B BOJe 3aBHCHT OT
ee TeMmepaTyphl ¥ MapuuaJbHOrO AaBleHHsi xJopa, Uem
BBIIIE TEMIEPATypa, TeM MeHble PacTBOPHMOCTDb XJOp-rasa.
U uem Gosplie napumaabHoe AaBleHHe, TeM GoJblle ero pa-
CTBOPHMOCTD.

IIpu oxaaxaeHun XJOPHOH BOIHI A0 TeMIIepaTyphl 3a-
Mep3aHHsl OHa Pa3fiesseTCsl Ha YHCTHIA Jiefl U THAPAT XJO-
pa Cls8HeO. Ha cBery mampar xJsopa pasjaraercs Ha
XJIOp-Ta3 U BOAY.

ITpn pacrBopenny xJjopa B BOAe BblAesseTcs Temsaora
Q. Ins omHoro MoJsi xJaop-ra3a npu Temneparype 6°C Q=
=7,6 kxkaa; npu temneparype 9—12°C Q=4,6 xKkaxs; npu
tremnepanype ot 40°C no 60° C Q=34 xxas. [loanoe yra-
JIeHHEe XJOpa M3 XJODHOH BOJABI AOCTHTAeTCs HENPOXOMXKH-
TeJNBLHBIM KUTIiYEHHEM pacTBOPA.

Boga mioxo pactBopsieT XKuJIkHi xJop. PacrBopuMocTh
XJopa B BOIe TIpeAcTaBieHa B Taba. 24. MaxcumaJbHOe
COlepXKaHue BOJB B XUAKOM xJjope cocrabiser 0,060, mo
Becy.

TToMuMO BOJBI, XJI0p PacTBOPAETCS B NMOBapEHHOR COJH,
XJOPUCTOM KaJIHH, CONSTHOM KHCJOTe, XJopodopMe, deThipex-
XJIOPUCTOM YIJepofe M Jp. B consiHolt KyCjOTE XJop pact-
BOpSIETCs Jyulile, YeM B APYTHX KucJaoTax. | k2 xaopodopma
npu 0°C pacrtBopsier 280 2 xJopa. 1 K2 UeTHIPEXXJIOPHUCTOrO
yraepoga npu 0°C pactsopsier 250 2 xaopa.
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Tab6auma %

PacTBOPUMOCTD XJOpa B BOJE B 3aBUCHMOCTH
OT JlaBlieHus ¥ TeMHepaTyphl

H Temneparypa, °C

B o | w0 | 20 | 30 |4 |50 |e |70 |8 |
55

=28 Conepanue Xuopa B 2Ha | 4

5 10,488 | 0,451| 0,438| 0,421/0,412| 0,39( 0,38) 0,37| 0,35 0,34

10 [0,679 | 0,603| 0,575| 0,553(0,53 | 0,51| 0,49| 0,47| 0,45| 0,43

30 (1,221 | 1,024 0,937| 0,873(0,82 | 0,78| 0,74| 0,70/ 0,67| 0,64

50 |1,717 | 1,354 1,210/ 1,106(1,02 | 0,96 0,91} 0,86| 0,82 0,78
100 {2,675 | 2,09 | 1,773 1,573|1,42 | 1,31| 1,23 1,15/ 1,08| 1,03
150 (3,81 | 2,73 | 2,27 | 1,966(1,75 | 1,59| 1,48| 1,38] 1,29 1,23
200 4,78 | 8,35 (2,74 | 2,34 2,06 | 1,86] 1,71{ 1,58| 1,48( 1,39
250 5,71 3,95 3,19 | 2,69 (2,34 | 2,09] 1,91 1,76] 1,64| 1,55
300 — | 4,64 | 3,63 | 3,03 |2,61 | 2,31} 2,10/ 1,93| 1,79| 1,70
350 — | 5,13|4,06 3,35 (2,86 | 2,58/ 2,28| 2,10| 1,94/ 1,83
400 - 5,71 | 4,48 | 3,69 (3,11 | 2,74| 2,47| 2,25| 2,08| 1,96
450 — | 6,26 (4,88 | 3,98 (3,36 | 2,94| 2,64| 2,41] 2,22| 2,09
500 - 6,85 5,29 | 4,3 (3,61 | 3,14 2,80] 2,55| 2,35 2,21
550 —_ 7,39 | 5,71 | 4,6 (3,84 | 3,33| 2,97 2,69| 2,47| 2,32
600 - 7,97 | 6,12 | 4,9 4,08 | 3,52 3,13| 2,83| 2,59| 2,43
650 — 8,526,652 5,2 4,32 | 3,71] 3,29| 2,97 2,72| 2,55
700 — 19,09|6,9 | 5,5 14,54 | 3,89 3,44| 3,10/ 2,84| 2,66
750 — 9,65 17,29 |5,8 14,77 | 4,07| 3,59| 3,23| 2,96 2,76
800 — 10,21 | 7,69 | 6,08 {4,99 | 4,27| 3,75 3,37 3,08} 2,87
900 - — | 8,46 | 6,68 (5,44 | 4,62| 4,04| 3,63 3,3 | 3,08
1000 — — 19,27 | 7,27 15,89 | 4,97| 4,36] 3,88 3,5 | 3,28
1200 - — |[10,84 | 8,42 16,81 | 5,67 4,92| 4,37] 3,9 | 3,67
1500 — — |[13,23 |10,14 |8,05 | 6,70| 5,76{ 5,09| 4,58] 4,23
2000 - — |17,07 (13,02 }10,22| 8,38| 7,14| 6,26 5,63| 5,17
2500 - — |21,01 |15,84 {12,32/10,03( 8,48} 7,40{ 6,6 | 6,05
3000 - —_ — |18,73 |14,47(11,7 | 9,83 8,52| 7,5 | 6,92
3500 - — — 21,7 |16,6213,38|11,22 9,65 8,5 | 7,8
4000 - —_ — 24,7 |18,84(15,04{12,54{10,76] 9,5 | 8,6
4500 - - — [27,7 |20,7 |16,75/13,88]11,9 10,5 | 9,5
5000 - - — 130,8 |[23,3 |18,46(15,26|13,01]11,4 (10,4

Funoxaopur narpua (F'OCT 11086—64)

4.3. Twnoxaopur narpus NaOCl comepxmr 185 2/2 ax-
THBHOTO XJ10pa. Coxepxanne menoyn B nepecuere Ha NaOH
B 2/2 — B npefenax 10—20. MoxeT GHITh NOJNydeH SJEKTPO-
JIM30M PacTBOPOB MOBAPEHHOM COJM WX MOCTABJAATHCH B BU-
Ile CHpONo0GPa3HOro pacTBOpa B CNEUHANBHEIX LUCTEPHAX.
Ipumensercs Nist 06e33apakuBaHust BOLLL,

Ipu onpeneseHnH akKTUBHONO X/10pa B THIOXJIOPUTE HAT-
pHS IPUMEHSIOTOS CJAERYIONIHE PeaKTHBAI:
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1) HaTpmit cepHoBaTHCTOKMCR, 0,1 H. pacTBop;

2) xucnora cepHad, 0,1 H. pacTBop;

3) xaaumit foguctwil, 10% -Hblii pacmsop;

4) xpaxman pacTBopuMblit, 1% -uuIfl pacTBop;

5) BOJA IMCTHIIMPOBAHHAS.

44. Oana onpepenennsi 10 2 pacrBopa mMIOXJIOpUTA
HaTpus OTOMPAIOT THMIETKOH, NePeHoCAT B MEPHYI0 KoJaby
BMeCTHMOCTbI0 250 #.1, JOBOAAT 00beM pacTBOpa BOXOK IO
METKH M TINAaTelbHO NepeMemuBaioT. 10 m. monyueHHOro
pacTBOpa MEPEHOCHT NMUNETKOH B KOHMYECKYIO KOJOy BMe-
cTuMocTbio 250 x4, npubasiasaior u3 Giopetku 10 x4 pacTso-
pa fogucroro Kagausi, 40 ma pacrBOpa CepHOR KHUCJOTHI,
THIATeIbHO NepeMemHnBaloT 1 THTPYIOT PacTBOPOM CEpPHOBa-
THCTOKHCJIOTO HaTpHSA O COJOMEHHO-xenToro usera. [Tocae
storo fo6aBasiorT 1—2 x4 pacTBOpa KpaxMajia M THUTPYIOT
2o obecnBeYMBaHUs PacTBOpa.

Cozmepxanme akTHBHOTO Xxja0pa X B 2/4 BHUACAAIOT 1O
dbopmyae
V.0,0035 46-250-100

10-10 '
rie V —o6zmem 0,1 H. pacTBOpa CepHOBATHCTOKHUCIOFO
HaTpus, NOMEAINHA Ha THTPOBAHUE, ML;
0,003546 — KOJIMYECTBO AKTUBHOIO XJOPA, COOTBETCTBYIO-
mee 1 m2 0,1 H. pacTBOpa CepHOBATHCTOKHC-
JIoro HaTpH4, 2.

X =

Funoxaopur Kaabuus

4.5. I'unoxnoput xanpuua Ca(OCl)p moayuaercs B pe-
8yJbTaTe HACHILIEHHS XJIOPOM BOJLHON CYCNEH3WM T[HApara
OKHCH KaJbnus (U3BECTKOBOE MOJOKO). Ecian ruapar oxkucH
KaJIbLisl UMeeTCsl B M30LITKE, TO OH PeaTHPYET C XJOpOM ¢
oGpasoBannem runoxjaoputa xaaeuua Ca(OCl)s, xmopucro-
ro kanbuus CaCly ¥ BopH!:

2 Ca (OH), + 2Cly = Ca (OCl), + CaCl, + 2 H,0.

INocae psana omepanuil moayyaoT GeJbll MOPOMIOK C CO-
nepxannem 5o 90% Ca(OCl),, KOTOPHI IPAKTHISCKH BECh-
Ma CTOeK.

BrigeseHre aToOMapHOrO KHCJAOPOJAa B COSHMHEHHH THIO-
XJIOPHTA KaJblHS C BOAOH TIPOUCXOAHT MOCJE PeaknuH C
JBYYTJICKHC/IBIME COJSIMM KaJbUWf WJIM Maraus no ypaBHe-

HUIO
Ca (OCl), + Ca (HCOj), = 2 CaCO, + 2 HOCI
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IMonyuenHble TakMM 06pa3oM ABE MOJEKYJbl HECTOMKOH
XJOPHOBATHCTON KHCJOTBH, pasjarasch IO YpaBHEHHIO
2HOCI=2HCI+20, paioT mBa aToMa KHCJIOPOAA.

JJ1st oleHKH cMOCOGHOCTY BbIJEJEHHs B BGJe aTOMapPHCTO
KHCJIOPOJa XJIOP, HAXOASIIUACSA B COCJMHENHH C KaKUM-JIHG0
BellleCTBOM ( B JJ@HHOM CJIyuae THHOXJOPHUT KaJablys), CPaB-
HHMBaeTcs1 ¢ ra3oobpasHbiM xgaopoM. OTciojia NOABUAOCH MO-
HSITHE «aKTHBHBLIH XJODP» (4. X.), KOTOpOe onpejensier He KO-
JIMYECTBEHHOE COflepKanue XJopa (Tak HasLBaeMbli 06U
XJIOP) B TOM HJIM HHOM BEIIECTBE, & CKOJbKO aTOMOB KHCJO-
poJa 3TOT XJOpP BhLAEJSET.

TeopeTHueckn MMIOXJOPHT KasbUUsS MOMET COLEPKAThb
49,6% xmopa (mo Becy), u, CJAE€IOBATENbHO, | K2 TUNOXJIODH-
Ta Kaabuusa comepxut 99,2% axrtusHoro xjaopa. Takum 06-
pasoM, |l ke rmmnoxJgopura moxer 3aMeHuTb 0,99 k2 rasoo6-
pasHoro xjiopa. IIpakTHuecky comepaHue aKTHBHOIO XJO-
pa B IMUIOXJOPHTE KaJblUsl B 3aBHCHMOCTH OT ciiocoba ero
IIPOH3BOJICTBA HecKoabko Huxe H cocraBaser B CCCP (B
3aBHCUMOCTH OT copTa) oT 50 1o 70%.

I'mmox/sopuT Ka 1bLiust — AOPOrOfl MPOAYKT, HO3TOMY OH
He TOJYYUJl IIHPOKOrO pPacHpOCTPaHeHHs IJjisi o0e33apaku-
BaHUS BOIHL.

4.6. Ilpu onmpeneneHny akKTHBHOTO XJIOpa B THIOXJODHUTE
KaJbLUs UCNOJL3YIOTCH CHASAYIOLINE PEeaKTHEH:

1) fiog, 0,1 H. pacrBop;

2) naTpuil MuILIBAKOBHCTOKHC AR, 0,1 H. pacTBOp;

3) Boja AUCTUATUPOBAHHAS;

4) natpuil 1BYyTJI€KUCJbIH;

5) xpaximaJs pactBopHMbIH, 1% -Hel pacTBOp.

4.7. Ina onpenenenus B3BemusatoT 10 e npoxykra, ne-
peHocAT B ¢aptopoBylo crymnky, aobasasior 30—40 ua Bo-
Abl W pacTUpPAIOT JeCKOM [0  MOJYYeHHSl  Kalluubl.
Jlo6aBasiloT ellle HEMHOrO BOAbI, IlepeMELINBalOT  Ie-
CTHKOM H TMOCJe OTCTauBaHHA BOJAHBIH  CJIOH JeKaH-
TUPYIOT B MepHyio Xoanly emxkoctbio 1000 ma. K ocramky
mobaBasior okoso 20 Ma4 BOAB, TIATEJbHO PacTHPAIOT, fe-
PEHOCAT B MEpHYIO K0J6y, ¥ Tax IO TeX NOp, Noka BcA Mac-
ca KOJHYeCTBEHHO He GylleT NepeHeceHa B MepHyI0 Kouaby.
KonGy moauBaior BOZOH 10 METKH, TIlaTeJbHO B30ajThIBa-
IOT W, He JlaBasi OCeCTb OCaJKy, OTOMPAIOT munetkoi 50 mz B
KOHHUecKylo Koaly, KyAa NPHAHBAIOT U3 GIOPETKM H3OLITOK
0,1 H. pacTBOpa MBILILAKGBHCTOKUCJIOTO HATPHS, KOOGABJIAIOT
0,5 ¢ 6ukapGoHaTa HaTpPUs M TUTPYIOT U3OLITOK apceHHTa
uwarpus 0,1 H. pacTBOpOM fofa B MPHCYTCTBHH pacTBopa
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kpaxmana. Comepxanue akTusnolo xjaopa X; 8 % sbluucas-
10T 1o GopmyJie

(V — V) 0,003546-1000- 100
Xy = ,
0,50

rie V —o6bem 0,1 H. pacTBOpa MbIIIbAKOBHCTOKHCAOTO

HaTpusl, MA;
Vi —o06bem 0,1 H. pacrBopa #oma, MNOWweAIIUH Ha
THTPOBaHHE M30BITKA MBINbAKOBHUCTOKHCAOTO

HATpUS, MA;
0,003546 — KoNUUECTBO AKTUBHOIO XJOpa, COOTBETCTBYIO-
mee 1 xa 0,1 H. pacTBopa MBILbAKOBUCTOKHUC-

JIOTO HaTpHsl, e.

XaopHasi u3BeCTh

4.8. XJopHas u3BecTh — NPOAYKT, moJydaiomuiics B pe-
3yJbTaTe BO3NEHCTBHA XJOpa Ha rauleHyio u3Bectb. B coc-
TaB ralleHOf H3BECTH, NOMHMO LEJOr0o psAia COoeIWHEHVH,
BXOJHUT rujpat okucy Kanabius Ca(OH)s.

B oTauume OT rUmOXJOpPUTA KaJbUHsl XJOPDHAas H3BECib
ABJISIETCS HE WHIMBUAYaJbHBIM IFPOAYKTOM, a CMeEChbio He-
CKOJbKUX COeJHHeHHH, T. €. OHa He OyMIaeTcs oT Gajsjacra.

O6iwee coaepxaHue XJopa B XJOPHOP H3BECTH COCTaB-
asieT 429 ee Beca. OxgHaxo xsaopucteiit Kajpuuii CaCls 8 Bo-
1e He BbIAENSieT aTOMapHOIo KHUCJIOpOIa, ¥ XJOp B HEM IpH
Je3uH(eKuuH BOAB OCTAETCSl MHEPTHHIM, T. € 3TOT XJop
ABJIsieTcsl OGIIUM, HO He aKTHBHBIM.

[TpakTuueckn coiep:kaHue aKTUBHOI'O X/0pa B XJOPHOH
u3secty He npesbimaer 35%. XnopHas usBecTh HeCTOMKA, Ha
CBETy ¥ IIPY XPaHEHHHU ee B ChIPOCTH Pacnajaercs, TEPSS #K-
THUBHBIA XJIOP.

B cBsI3u C 3THM XJOpHAast U3BECTb KaK 00Ge33apaKHBaI0-
Iee CPEICTBO BHITECHAETCS M3 06MX0JAa Ha OOJBIIMX BOJO-
TPOBOJAHBIX CTAHIMAX ¥ 3aMEHAETCS KHIAKUM XJI0ODPOM.

4.9, Ilpu ompemeseHHy aKTHBHOrO XJ0Pa B XJODPHOH H3-
BecTH HOJOMETPHUYECKHM METOMOM UCHOJB3VIOTCH CJeAYIo-
He peakTHBHI:

1) 10% -ublit pacTBOp HOIMCTOrO KaJus;

2) coasinas xucaora (1:4 no c6nvemy);

3) 0,01 n. pacTBop THOCYJIb(aTa HATPUS;

4) 0,5%-Hbl# pacTBOp KpaxMmaJa.
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4.10. I1pn onpenenenuy B3pewusaioT 3,556 2 xa0pBoil 3.
BecTH, pacrupaior B ¢apdopoBofl cTynke ¢ HeGOJBLIIHM KO-
JIMYECTBOM BOJb! B OJHOPOIHYIO KAlHIy H Pa3GaBisioT ee
HEeMHOr0 BOJOf. 3aTeM XHIKOCTb CAWBAIOT B MEPHYIO KOJ-
0y, HECKOJIbKO pa3 CIOJACKMBAIOT CTYNKY H TOBOAAT 06BEM
KHAKOCTH Jo0 1 4.

B xon6y c nputeproit NpoGxofk mpuansaior 5 ma pacTpo-
pa HOAMCTOrO Kaaus, 5 M4 cojasHON KMCJIOTH, 10 ma oTcTo-
ABILENOCS] PAaCTBOPA XJOPHOH M3BecTH M 50 Ma4 mUCTHAIHPO-
BaHHOM BoJgml. IIpu 3TOM NPOHCXOAMT BHIAEAECHHE CBOOORHO-
Fo f0fla B KOJHYECTBE, SKBHBAJEHTHOM COJepMameMycs B
HCCIefyeMOl H3BECTH AKTUBHOMY XJODY.

UYepes 5 mun suinenupmuiics ion tatpytor 0,01 n. pact-
BOPOM THOCyJbtaTa A0 GJIERHO-XKENTOR OKPAaCKH, 3aTeM
no6aBasioT 1 M4 pacTBOpPa KpaxMmaja M IIPOJOJKAIOT THT-
POBaTh JI0 HCUE3HOBEHMA cuHell oxpacku. KoswuecTBo M-
auautpoB 0,01 H. pacTBopa THOcyJab¢ara, H3PACXOAOBaHHOE
Ha THTPOBaHHE, NPSMO YKas3biBaeT MPOLEHT AKTHBHOrO XJO-
pa B HCCJIeLyeMOH XJOPHOH U3BECTH.

JByoKkuch xJopa

4.11. Opyoxuch xnopa ClO; nosyyaroT npH HelcTBAU
KHCJIOT Ha XJopar Harpus. Hacto AByOKHCH XJOpa mosyda-
0T JeHICTBHEM LIaBeJeBON KHCJIOTH Ha XJOpaT HaTpPUA TPH
60°C. IByokmch X/I0pa TIpEACTaBJfeT COGOH 3e/leHOBATO-
JXKeNTHHA ras ¢ peskuM 3anaxoM, JIETKO B3PHBAIOIIUiCS OT
SJIEKTPHYECKON MCKPHI, HA TIPAMOM COJHEYHOM CBETy M IPH
HarpeBauuu ero Brue 60°C. B uucToM BuAe M B CMecH C
APYMIMHA rasaMH XBYOKHMCh XJOpPa B3PLIBAETCH OT COMPHKO-
CHOBEHMS C OPraHHYeCKHMHM BelIecTBaMHU Jdaxke NpH OObu-
Hoit TeMnepaType.

IByoxuch xjopa MMeeT Taxkoe ke GaKkTepuUMAHOE Aeil-
CTBHe, KaK MUIAKUA XJOP, H e MOXHO DEKOMEHIOBAaTh NJIA
Je3uH(pexun BOAH, HO TaK KaxX NEpPeBO3UTh ee HeNb3d, TO
cIeflyeT MpedyCMaTpUBATh YCTAHOBKY JJIs ee H3NOTOBJIEHHS
Ha MecTe nmoTpeGieHus.

BonbmuM BOXONPOBOAHEIM M KaHAJHM3aMUOHHLIM CTaH-
MM, TOTpefasiomuM Goaee 250 T XEAKOTO XJOPa B TOX,
BHIFOJHO MMETb CBOM YCTAHOBKH IJIS1 TIOJIYIE€HHS IBYOKHCH
xJopa.

[Tomumo GakTepuUHTHOTO NeACTBHS, JBYOKHCh XJ0pa
YHHYTOXAeT B BOJIE 3allax U BKYC MJIECEHH; He BHI3LIBAET ClIe-
IApHUYECKOro 3amaxa XJopa B BOZe, COAepiKalied ciaexst
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(eHoMa; YHHUTOXAeT 3amaxd, MpHAaBaeMble OTXONAMH Mbl-
JIOBapeHHbIX 3aBOJOB, 3aBOAOB MO NepepaloTke MACHHX H
PHIGHHIX NPOAYKTOB, a TaKXKe APYTHMH MPOMCTOKAMY.

Jerasauns xJjopa

4.12. Ecan Tapa, B KOTOpO# XpaHHTCS XJOP HEUCTpaBHa,
€ro HeJib3sl CPOYHO HCIONb30BATh 1O NMPAMOMY Ha3HAYEHHIO
¥ B 3TOM CJAy4ae HyXHa Aerasauus.

Tlpocrefimnym cnoco6oM Aeras3alyy XJ10pa ABASETCS pacT-
BOpEHHE ero B BOJE, 9TO MOXKeT OHITb JOCTHTHYTO MOMeIie-
HHeM TapHl ¢ XJopoM (OasoHa iy 60uku) B KaKylo-auGo
€MKOCTb C POTOUHOH BojoH. Kak uckmioueHue, JOIyCKaercs
ONPHICKMBaHHE BOJOfA TOBPEXAGHHOIO MecTa Taph NpH N0
MOIIY Pa3sGpPHISTHBAMMX YCTPOHCTS.

Pacxop BoAu A1 aera3anyu 1 ke xJaopa npu TeMnepartype
sonbl 20°C, atMoodepHOM JaBJeHMA M PaBHOBECHOH pacrt-
BOPHMOCTH XJIOpa, paBHoM 7,3 Ka/m®, cocTaBHT:

L0 0,334 me,

7,3.0,4
rae 0,4 — KospdunuenT, yIuTHBAIOMHANA, 9T0 XJA0p HE ycIe-
BaeT MOJHOCTbIO PaCTBOPUTLCS B BOJE,

Jais meTas’anuy XJI0pa, COIAEPIKAMErocs B ONHOM Gaj-
JgoHe 70 ke, morpebyerca 70-0,334=23,4 #° Bomm, a Jus
Gouku emkoctbio 500 xz morpebyerca 500-0,334=167 #°
BOJHL.

HecmoTpst Ha npocTOTy TOr0 MeTofa, OH MpHUMEHSeTCS
TONBKO B HCKIIOUHTENBHHIX CIydafiX BCJEACTBHE MJIHTENIb-
'HOCTM PaCcTBOPEHHS XJOPa, KOPPO3HOHHOI'O AEACTBHS XJIOP-
HOM BOAM Ha KaHAJNW3alMio H HaCHINEHHs KaHAJIH3aHOH-
HOMt CeTH JNecopOHPOBaHHHIM XJOPOM (XJOpOM, BLIAEJNSIO-
MUMCS M3 BOJEHI).

Uro6hl NPEXOTBPATHTL BHIXOK XJAOpPa M3 NOMEHIEHWS B
cilyyae aBapHil Y OKOHHEIX U ABEPHHIX TPOEMOB STHX OMe-
IIEHH YCTPauBaIOT BOJASAHEIE 3aBECHL.

JlymiuuM cpeIcTBOM MHAMBHIYaJbHOR 3aMHTH YelOBEKa
OT XxJopa siBAseTcs Xopoumii nporusoras. Ecim mporuso-
rasa HeT, TO B XJIOPHOM Cpejie CIeAyeT ALINATh Uepes Maie-
pHI0, O6HJILHO CMOUEHHYIO B BOJE.

4.13. Merazanuio xJ0pa MOXHO HIPOH3BOJANTH HM3BECTKO-
BHIM MOJIOKOM. TIpu u36HTKe (MO CPABHEHHIO C KOJHYECTBOM
XJIOpa) ruapaTta OKMCH KaJbIMsi XJOp, NpPOIYCKaeMblil de-
pes Hero, pearupyer
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2 Ca (OH)z + 2 C]z == Ca (OCl)z “]’“ CaC12 + 2 Hgo-

Ecay rujapaTta OKWCYU Kajbiiu HEJOCTATOYHO, TO U30bi-
TOUYHEIH XJIOP CBePX TOro, KOTOPHIH BCTYIMJ B peakIiyio ¢
Ca(OH),, Tuapoansyercss ¢ BojoH, COAepxamefics B BOA-
HOH CYCHeH3UH TujpaTa OKHCH KaJjbuus (H3BECTKOBOM MO-
JI0Ke), IO YPABHEHHUIO

H,0 -+ Cl, = HCl 4 HCIO.

Xaopuosatucras kiueiaora HOCI B3aumopelictsyer ¢ 006-
pPa30BaBIIMMCS THIOXJOPUTOM Kajblus, OKHCJAsSS €ro B
XJI0PAT KaJdbUysl,

Takum o6pasom, npu Hepoctatke Ca(OH)g u  u3bniTke
XJIOpa NPOLECC XJOPHPOBAHUS H3BECTKOBOTO MOJIOKa IIpO-
TeKaeT [0 PeakuuH

6 Ca (OH), + 3 Cl, = Ca(ClO,), 4 5 CaCl; + 6 H;O.

Odna noasoThl mpolecca NOTJNOMEHHS XJopa HeoOXoxuM
H30BITOK T'HAPATa OKHCH KaJbLHs CBEPX CTEXHOMETPHUYeCcKO-
TO COOTHOIUEHHUS B KOJHUYECTBE 0K0J0 109,

Pacxon ruapaTa OKHCH KaJbliusl A THorsouleHus 1 xe
xsopa ¢ yuerom 109% #36BITKa COCTABUT:

1,0-1,1.74
71

nae 71 u 74 — vonexyJsipHble Beca XJA0pa ¥ THApPATA OKUCH
KaJbL U,

Ins merasanuu xjaopa, COAepKalerocs B ofHoMm OaJ-
Jone 70 xe, norpebyercss 70-1,15=80 xe, a ans Gouku em-
KocTbio 500 k2 motpeGyerca 500-1,15=0575 ke rumpara
OKHCH KaJbIHS.

KoawuecTso BOAH! JJA pacTBopeHus 1 K2 raupata OKH-
cu Kaapl@s npu ycaosuu 10% BecoBOro ero coxepxaHusi B
N3BECTKOBOM MoJioKe cocTaBut 9 k2. OGbeM TaKoro pacTeopa
¢ comepxaHueMm 1 Bec. U. ruapaTta OKHCH KajbLus ¥ 9 4, 5O-
aul coctaBasier oxoso 9,5 4. CrenosarenbHo, 06beM H3BECT-
KOBONO MOJIOKA AJs Aerasalluyd XJopa, cojepxKallerocs B
oaHOM 6Gangone, cocrasur 804 (80-9) =800 xe, uan 760 4,
a aas 6ouku BMectuMocTbio 500 ke Oymer paBen 575+
—+ (575-9) =5750 e, uau 5462 4.

EmMXocTbh cocyfa, B KOTOPOM Jlera3upyercst XJop, MAoJ-
XHa GbITh paBHa 00beMYy U3BECTKOBONO MOJIOKA, XJOpa H
tapsl xaopa. Jlas Gamnona E-55 ona cocrasiser 760+
+554-55=870 4, a c yuerom 3anaca — 10000 .
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IlpakTaveckn TPYAHO CO3AaTh TAKYyI0 eMKOCTb, B KOTO-
pPYIO OMeCTHAUCh OB XJOP ¢ G0UKOf M BeChb HeOOXOMUMbIH
It ieTa3anuy 00beM H3BECTKOBOTO MOJIOKA.

B 3uMHee BpeMsl B HeOTANJHBaeMbIX IIOMELEHHAX H3-
BECTKOBOE MOJIOKO 3aMep3aeT, W II03TOMY 3arOTOBJIATH €TI0
3apanee He caenyer. OHO MOXeT OHITH GHICTPO TPHTOTOB-
aeHo cMmemenneM u3Bectw Ca(OH), ¢ Bonoii B nponopuusx,
paocuATaHHLIX 3a6aaroBpeMeHHO. [3BeCTb HYXHO XpaHHTb
B FepPMETHYeCKOl Tape.

TJIaBHEIA HENOCTATOK 3TOr0 METOAA — HasuuMe TBEpPLOH
(dasnl B M3BECTKOBOM MoOJIoKe. IIpu HefiTpanuaauuu xJopa
M3BECTKOBOE MOJIOKO HYXHO BCe BpEMs IepeMellnBaTh.

4.14. derasamuio xa0pa MOXKHO TPOHM3BOAUTbL pPacTBO-
pPOM KayCTHYeCKO¥ COJHI.

Peakuus HefiTpanusaimuy TUApaTa OKHCH HATPHA C XJO-
POM IIPOTEKAET TaK Ke, KaK U rujpara OKucH Kanbius. Ilpu
n30BITKE €IKOTO HaTpa

2 NaOH + Cl, = NaClO + NaCl + H,0,
H IIPH HeJoCTaTKe eIKOoro HaTpa
6 NaOH +- 3 Cl, = NaClO; + 5 NaCl + 3 H;0.

Pacxon kaycruueckoli conpl (cumrast ansa 100% NaOH)
IJs norjaoutenus | ke xjopa c yuerom 5% u3GbITKa cocTa-
BUT:

1,0-1,05.40
35,5

rae 40 — MoJsiexysIPHBIA Bec €AKOTO HATpa;

35,6 — aTOMHBI Bec XJ0pa.

Herasauust mpouasonutcst 10%-HeIM pacTBopoM Kayc-
THYECKO¥ COIbl B BOJE.

KosmyecTBenHOe ompefesieHne KayCTHYECKOH COMBI H
BOJIbI TaKOE e, KaK Y H3BeCTKOBOTO MOJIOKA.

B suMHee BpeMsl K MCXOAIOMY PacTBOPY KayCTHYECKOH
coanl po6asasior Ao 159% nosapenxoit comn NaCl u 10%/,-
Hulf pactBop mesoun NaOH.

4.15. erasanuio xjaopa MOXHO POM3BOAHTb PACTBOPOM
KaJbIMHUPOBAHHOM COMBI.

PactBop kasbnunuposaHHoii coxsl NapCO;  xopomic
pearupyer ¢ xJIOpOM IO PeaKIuH

Na,CO; + Cl, = NaClO -+ NaCl 4 CO,,
U NpH HeZOCTATKe COMLL
3 Na,CO; + 3Cl, = Na (ClOj), 4 5 NaCl 4- 3 CO,.

= 1,2 ke,
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Pacxon KaJbUMHMPOBAHHOX COAB VISl MOTJIOLUEHHS!
1 k2 xs0pa ¢ yueroMm 59% H3GHITKA COCTaBJAET:

1,0-1,05-106 _ 1,7 ke,
71

rae 106— MoJieKyAsipHEIA BeC COAH, a 71— MoJeKyasapHbli
Bec xjopa. 10%-Hui pacTBOP KaJbIMHHDOBAHHOR COIH
He SBJISETCS eAKVM H IOSTOMY NpPELNOYHTAETCs B XJOPHOM
xo3sfcTBe.

4.16, Jerasanuio x0pa MOXHO NMPOH3BOAUTb PACTBOPOM
THOCYJIb(aTa HATPHS.

Tuocynbdar narpuss NagSy03-5H,O npu peakuun c
XJIOpOM OKHCAAeTCs Ko cepHOoi KHUCAOTH. [Ipu u3bHTKe X710-
pa peaxuys npoTEKaeT N0 ypaBHEHHUIO

N2,S,0; + 4 Cl; + 5 H,0 = 2 H,S0, + 2 NaCl 4- 6 HCI
H TIpH H36LITKE THOCYIbhaTa
N2,S,0; + Cly + H,0 = Na,SO, + 2 HCl 4 S.

Jasa nerasauuy o6e peakUuH HEBHITOAHBL, NOTOMY 4TO
B IePBOM CJyuae B CTOKaX HMeEeTcs CepHas H cojsaHas
KHCJIOTa, a4 BO BTOPOM — CONAHAs KHUCIOT4 K 3/IeMEeHTapHast
cepa.

Jna HeliTpanu3auuu CTOKOB peakuHIO NPOBOAAT B NpH-
cyrerBun NaOH nau NagCOs.

Peaxuusi THocyabdara B menouHol cpeie (C XalbLUHH-
POBaHHOM cOXON) NpH H3OBITKe XJ0pa nporekaer Io ypas-
HEHHAIO

5 NaaC03 + NaaSaOa + 4 Clz = 2 NaSSO4 + 8 NaCl + 5 COQ.

Pacxon peareHToB ANl HefrTpaiausauuH 1 x2 xjaopa c
yuerom 10% n3GHITKa cocTaBHT:
THOCYAb(daTa HaTpus NayS;0;—100%

1,0-1,1-158 =062 «e,
4.71
rAe 158— MosexyasapHui Bec NagSz0s;
71 — moaekyaspHui Bec Cls;
4 — kosnnyecTBo Mosekya Cla.
Takum oOpa3oM, AJjs NOVIHOTO NOIJOmeHHs 1 K2 xjopa
W NOJHOA HeATpaNM3almuH CTOKOB Tpebyercs 1 k2 THOCYb-
thaTa HaTpUA U 2 Ke KaJbIHHHPOBAHHOH COMBI.
4.17. BanoHBl ¢ XJOPOM, NpefHasHaYeHHKE HIJAA  XJO-
pHUpPOBAHMs BOABI, NOXBepraioT o0s3aTeNbHOf KaueCTBEHHOH
npoBepKe Ha XJOp, Tak Ha3hiBaeMOMy onpoGoBaHuio. [as



3TOr0 NPHUMEHSIOT KaJuAGPOMQJIIOOPEeCHEeHHOBRE pPEaKTHB-
Hble GyMaXKH JXeJTOrO I(BeTd, KOTOphle B INPHCYTCTBHH
XJ0pa JaloT APKO-PO3OBYIO OKPacKy. Peakmus sta OCHOBa-
Ha Ha BHITECHEHHH XJOPOM U3 GPOMHCTOrO Kajaus CBOGOX-
Horo 6poMa, KOTOPH# NpH B3aNMOAEACTBHH c (aloopecHen-
HOM o6Gpasyer TerpaGpoMQJIOOpECHerH — 303HH, YT0 U
JlaeT PO30BOE OKPAIINBAHUE PEaKTUBHOA OyMaxKH.
Peaxnus nporekaer mo ClefyioleMy ypaBHEHHIO:

8KBr - 4Cl, = 8KCl +- 4 Br,

CODH
C +4Bry= 4HBr b

COOH
7/ OH
0

B aHajiu3e HCHOJB3YIOTCS CJEAYIOUIME PEAKTHBHL:

1) 0,05 2 pmoopecnenna pactsopsior B 5 #a 10%-Horo
pacTBopa eIKO# INeJ0uH;

2) 10 2 6pomucroro Kasus pacrTeopsiot B 50 M4 mucTAn-
JHUPOBAHHOA BOALI H TyAa Xe mobGasisior 0,5 e yriaexucio-
ro KaJus;

3) raunepuH.

4.18. Ina npuroToBJeHHsI PeaKTHBHHX GyMaxeK (GHJIb-
TPOBaJbHYyI0O OyMary HapesaioT I[O0JOCKaMH, INPOMHIBAIOT
ropsivei RHCTH/NIHPOBAHHOX BOXOH M NMPOCYMIMBAIOT. 3aTeM
TIDHTOTOBJISIIOT PeaKkTHB cMelleHHeM pactBopoB Ne 1 u 2.
O6a pacTBopa cMemMBaOT ¥ npubaBaAsior 2,5 ma rIHNe-
puna, IIpuroToB/NeHHEIM peaKTHBOM ITPONMTHIBAIOT 3aro-
TOBJICHHEIE NOMOCKH (HAbTPOBaJbHOE OymarH M 1pocy-
IIMBAIOT UX B YHCTOM IIOMENIeHWH, He cojepXKalieM XJopa.
DBymaxKy, oxpauleHHbIe B XKEJITHIH IBET, PEXYT Ha He-
GoabmMe NMONOCKM M XPaHAT B GaHKe ¢ mpuTepTofi mpolxok
B TEMHOM MecTe.

OnpoGoBanue GalIOHA ¢ XJOPOM NPOM3BOAAT PEaKTHB-
HOH KaduAGpOM(IIOOpECeMHOBOR GyMaXkko#, KOTOpyIo
BHOCAIT B CTPYI0 XJIOpa, BHXOAAIlero u3 6asjoHa, IyTeM
OCTOPOIKHOIO OTKPHITUSI BeHTHMs Gajona. Ilpu compukoc-
HOBEHHMH C XJIODOM peakTHBHas GyMaxkkKa CTaHOBUTCA poO-
30BOH WJIM fAIPKO-PO3OBOM, MM COBceM obeciBeuuBaeTcd, B

189

0




3aBHCHMOCTH OT JUIMTENBHOCTH CONPUKOCHOBEHHS! C XJODPOM.

Onpo6oBanue GasOHOB C XJI0POM NMPOUSBOLSAT C HABET-
peHHO# cTopoHH. JIuua, mpomsBoAsliKe OnpoGoBanue Gas-
JIOHOB C XJIOPOM, BO u36eXXaHHe HEeCYaCTHHIX C/IydaeB JOMXK:
HEl ObIThL 0Gsi3aTeNbHO B NpoTHBOorasax. OTpaBieHHs XJO-
pPOM MOTYT HMETb MeCTo IPH HEOCTOPOXKHOM OGpalleHHH ¢
6a/IJIoOHOM, HampuMep, NpPH BHINyCKe XJopa n3 GaJl/IoHa
CUJILHOM CTpYyeH WM BC/IEACTBHE HEMCIPAaBHOCTH apMaTyphl.
[Toromy HeoGXOZUMO mepel ONpoGOBaHYEM TIIATENBHO OC-
MOTpeTh BHEUIHHH BUI GasjoHa.

5. KOATYJISIHTHI

5.1. B xauecTBe K0ary/JaHTOB NpH 0GpaGoTke BOALI Ya-
Iie BCEro NPHUMEHSIOT CEPHOKUCHABIH AJIOMUHHI (CepHOKHC-
JIBIfl [VIHHO3eM), CEPHOKHCJIOE KeJe30 3aKHCHOe, CepHOKHC-
Jloe JKeJle30 OKHCHOe U XJODHOe 2Kese30; pexxke NpHMeHs-
IOT aJIOMHHAT HATpUfl, OKCHXJODHJ ajlOMHHUS, ajllOMOKa-
JINeBbIEe KBaCILHL.

CepHOKHUCJBIH aNlOMUHMI

5.2, AnOMUHHE CePHOKHC/BIA (IVIMHO3eM CEPHOKHCJBIH)
A]z (804)3' 18 Hzo.

OH IPHUrOTOBASIETCS] PACTBOPEHHEM B CEPHOH KHCJOTE OKH-
CH MJIM THADOOKHCH ANIOMHHMS, GOKCHTOB, KAOJNHHOB HJH
apyrux raud. [IpuMeHsiercs B KauecTBe KoaryasHTta. DBe-
anyuna pH 19%-HOro pactsopa CepHOKHCJIOTO aJIOVIHHHSA
okoJ0 3,4.

I'iuHO3eM cepHOKHCABI MapKun BM, Tak HasniBaeMblit
HEOUHIIECHHEII CEPHOKHCAHI TJIMHO3eM,— HO3JlpeBaThle Kyc-
KH Ceporo mnpera, coiepxaiine He MeHee 35,5% Aly(SOy)s
(9% Al;03), ne Gomee 2%, cBoGomnoit HySO4 ne Goaee
0,89 >xeme3za B mepecuere Ha FeyOs, e Goaee 0,003%
MBIIbsIKA B mepecueTe Ha As;O; u He Gosee 23% HnepacTBo-
pAMHIX B BoZe BeuiecT. ITocTapiseTcs MamuHaMH, HaChIN-
Has macca 1,1—1,4 7/m3.

IJIHHO3eM CEPHOKHCABIA  TEeXHWYECKHH  OYHMINeHHbIH
(TOCT 12966—67) — MAXATH ¢ NepJaMyTPOBHIM H3JOMOM.
IIpu BomomoxrotoBke npumensiercsi copt III, comepxamui
He menee 40,39 Alz(SO4)s (ne menee 13,6% Al;O3), ve Go-
Jee 0,19 cBoGognoit HySO,, we OGomee 1,6% xenesa B
nepecuere Ha Fe;O3 H He Goslee 1% HepPacTBOPHMEIX B BOJeE
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npumecedt. [TocTaBasieTcst HaBaaOM MK B Buge 45—50% -Ho-
ro pacrBopa [no Alp(SOy4)s-18H;0], Temneparypa 3amep-
3anusa —12°C.

IIpoGy cepHOKMCJIOrO IJIMHO3eMa OTGHPAIOT OT KaX/Ooro
3aBO3a M3 HECKOJbKUX TOUeK; oblias wMmacca oro6paHHRIX
npo6 BaroHa JoJKHa ObITh He MeHee 2 K.

OrtoGpaHHble Npo6bl COEAMHAIOT BMeECTe, TILATEAbHO
nepeMeInHBaloT, 1 0 MeTOAy KBapPTOBaHHsS OTOUpAIOT Cpej-
HIOIO TIPOGY Maccoii oxoao 1 xe.

IMosyueHHyI0 CPe/lHIOIO Npo6y AeJdAT INonojJaM M moMe-
MAaloT B ABE 4YHCThle, CyXHE, repMeTHYeCKH 3aKpHIBaeMule
GaHKH.

Ha 6anku HaKJIeHBAIOT 3TUKETKH ¢ OGO3HaUeHHeM: Ha3-
BaHHs 3aBOJA-U3TOTOBMTENS, HA3BAaHHS NPOAYKTa, HOMepa
H jJate or6opa npoGel. OfHy 6aHKy IepepaioT B saboparo-
PHIO s NMPOBeJeHUs aHAJM3a, a JPYryl0 ONeyaTHBaloT H
XpaHsT B TeYyeHHE JBYyX MeCsIeB Ha cayyay apOHTPa)KHOTO
aHaJsu3a.

JlaGopaTopuio ZJsi IPOM3BOACTBA apOHTPaXXHOTO aHa-
71132 BHIOWPAIOT IO COIVIAIIEHHIO CTOPOH.

5.3. Tlpu ompenenenun coiepXaHUs OKHCH aJIOMHHHSA
UCIONB3YIOTCA CleYIoLIue PeaKTHBRI:

1) nepexucr Boxoposa mno I'OCT 177—55, 3% -Huli
pacrBop;

2) Gapmit xnopucthii no I'OCT 4108—65, 10%-nbri
pacTsop;

3) narp enxuit no TOCT 4328—66, 0,5 1. pacTBop;

4) denondraneunn, 0,1 % -Hbifl CIEPTOBOH PacTBOP;

5) BOfla AHCTHIIMPOBAHHAS.

5.4. Inst onpenenenuss 10 2 HCHEITYeMOTo TNPOAYKTa,
B3BelIeHHoro ¢ Touxocthio a0 0,01 2, nomemaloT B MepHYIO
KOJOy eMKocThio 250 M4 H PACTBOPAIOT NPH HAarpeBaHuUU B
70—80 ms Boawl. IlosydenHbiii PacTBOp OXJaXKAAKOT, MAOBO-
ISAT BOZOA 10 o6bema 250 m.4, THIATEJNbHO NPEMEIIUBAIOT H
GUIBTPYIOT B CyXOf crakaH uepes cyxoll ¢uaeTp (pa-
crBop A).

[Munerkoii orGupator 25 msu pacTBopa A, momemamT B
KOHMUECKYI0 K06y emxocreio 200 m.z, mpubasasior 3 Kan-
JM pacTBopa MepeKHCH BOAOPOAA, BOAW [0 06GBEMa
100 ma, HarpeBaloT no kumeHus, npubaBasioT 10 ma Ha-
rpeToro A0 KHIIeHHsi PaCTBOPa XJOPHCTOro 6apusi M THTPY-
1or 0,5 H. pacCTBOPOM €AKOI0 HaTpa B NPHUCYTCTBHH HHIUKaE-
Topa (eHondTaNenHa JO C1a60-PO3OBOrO OKPAMUBAHHUS.
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Conepxanne OKHCH anoMuHAs B % BBHIUACASIOT 10
(bOpMy.?‘s. V,) 0,0085-250-100 8,6 (V—V,)
X = (V—1)0,0085-250-100 __ + ) gagy 88 (V—=Vi) __
G-25 %,- 06 G

—0,6384 X,

rae V—o6mbem 0,5 H. pacTBOpa eAKOro HaTpa, NOWEAMHU} Ha

THTPOBaHHAE OKHCH aJIOMHUHHSI U CBOGOAHON CEPHOM
KHCJIOTHL, M4,

V,—o6Bem 0,5 H. pacTBopa eIKOro HaTpa, NOmEAuHE

Ha TUTpOBaHMe CBOGOAHON CEPHOM XHCIOTH, M4,

G — HaBecKa MCNBITYeMOro IPOAYKTA, 2;

Xy — conepxkanue xenesa (B mepecuere Ha FeyOs), %;
0,0085— KO/MMIECTBO OKHCU aNIOMHUHHAS, COOTBETCTBYIOLIEE

1 x4 0,5 H. pacTBOpa exkoro Harpa, e;
0,6384 — xospdunuent nepecuera FeyOy Ha AlyOs.

5.5. [Ipu onpeneseHun conepxanusa CBOGORXHOA cepHOM
KHCJIOTBI HCTIO/b3YIOTCS CIEAYIOMHUE PeaKTUBHI:

1) tponmeomun «0O0» mo 'OCT 5102—51, 0,1%-nui
pacTBop;

2) Harp exxkuii no 'OCT 4328—66, 0,5 H. pacTBop;

3) amomupu#t cepHokucanit no I'OCT 3758—65, pa-
CTBOD, coAepxamuii 10 2 CepPHOKMCJOrO aJIOMHHHA B
250 m4 BOIHL;

4) Boaa aucTuiaapoBaHHas.

5.6. s onpenenenus 25 ma pacTBopa A HOMEINAIOT B
KOHHYeCKyIo K00y eMkocTbio 100 M4, NPHOABJAAIOT OAHY
KallJlio pacTBOpa TponeoanHa ¥ TATPYioT 0,5 H. pacTBOpoM
enxoro Harpa, JJfl onpeneseHdss KOHIa THTPOBaHHS TPOBO-
IAT KOHTPOJIBHBIH ONHT, JAJsA uero 25 sz pacTBopa CepHO-
KMCJIOTO aJIIOMHHMS IOMeINalor B KOHHYECKYI0 KOJOy eM-
xocteio 100 x4, npu6aBiasior OXHY Kamjai pacTsopa Tpo-
neoJIMHA M NPOM3BOAAT CPaBHEHHE OKPAUIMBAHUA HCTHITYe-
MOro W KOHTpoJbHOTO pactBopa. CofepxaHne CBOGOXHON
cepHOil KACAOTH X B Y% BHUHC/AAIOT IO HopmyJie

X, = V-:0,0245:100 _ 2,45V
1 - ’
G G
rpe V —o6bem Toumo 0,5 H. pacTsopa ejkoro HaTpa, INoO-
wWweAImufi Ha TATPOBAHHE, M1,

G — HaBeCKa HCIILITYeMOro NPORYKTa, 2;

0,0245— KOJIAYECTBO CEPHON KHCJOTH, COOTBETCTBYIOIMee
1 x2 Touyno 0,5 v. pacTBopa eAKOro HaTpa, 2.

5.7. Ilpu onpenencHUK COAEPIKAHHS XKeje3a B nepecuere

na FegOs NPUMEHSIIOTCS CJIEAYIONINe PeaKTHBHI:
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1) xucnora consHas no I'OCT 3118—67, yu. 5. 1,12;

2) ammonmit ponanuctsit mo TOCT 3764—64, 50 % -Hblit
pacrBop;

3) xammii popammctmit mo [OCT 4139—65, 50 %-Hbil
pacTBop;

4) xBacusl xejesoamMoHuinse no FOCT 4205-68;

5) kanmit nagceproxucari no 'OCT 4146—65, pacTeop
17 2 8 1 2 BORY;

6) BOZa AMCTHIIMPOBaHHASA;

7) pactBop, copmepxamuii FeyOs, roTOBAT ClEAYIOMUM
oGpasom:

0,6039 2 cBexenepeKpPHCTANIIH3OBAHHEIX KeJe30aM-
MOHHMAHEIX KBACLOB MOMEIIAIOT B MEPHYI0 KOJOY €MKOCTBIO
1 4, pacTBOPAIOT B BOAE, NPUGABJSAIOT 4 MA CEPHOH KHCJO-
Tl (yA. B. 1,84) u moBomaT Bojmoft oOBEM pacTBOpa 10
METKH.

1 ma pactsopa copepxkur 0,1 ns FesOs (pactsop A).

10 ma pactBopa A pas6asasior Bopoit o 100 ma (pa-
crBop B). 1 ma pactopa B comepxur 0,01 mz FeqOs.

5.8. IIpu onpepenenun 0,5 ma pacrsopa A npu momo-
¥ TUNETKH NEePEHOCAT B KONGY WK WHMIMHAP eMKOCThbIo
100 x4, xyRa npexBapureJbHO HanauBaioT 50 m.2 BOIH, TIpU-
6aBAfIOT 2 MA COJSTHOH KHCJOTH, 2 M4 PAacTBOPa HaJCEPHO-
KHCJIOTO Kanlus, 2 MA PacTBOpPa POJAAHHCTONO KajHs MM
aMMOHHs H XOPOIIO NepeMemuBaIoT.

B Apyroit Takof Xe nMIMHAP MM KOJAGYy NprOaBASIOT
50 Mz BOZBI, Te Xe KOJHMYECTBA COJTHOH KHCJOTH, PacTBO-
pa HaJCEPHOKWCIONO Kajis, PACTBOPA POXAHHCTOTO KaJHst
HIM aMMOHHS M H3 GIODETKH no KaliaM INpuOaBAsiOT pa-
cTBOp B 10 ypaBHHBaHHs OKpalIHBaBMii B 000HMX IMJIMHADAX
HJIH KOJIOaX.

Conepxanue xkene3a X B Y BHUHCAAIOT 1o ¢opmye

V.0,00001 0,001 vV
=25 100 = =
X 7 ¢

rae V—o6bem pacrBopa, comepxamero FeyOs, nomenmuii
Ha ypaBHeHWe OKpamuBaHui, wa;
G —uaBecKa HCIBITYeMOrO NPOAYKTa, B3fiTasgs B 00be-
Me 0,5 u4, e;
0,00001 — xosnuecTBo FesOs B 1 4 pacTsopa, e.
6.9. Ilpu ompepenennu coiepXKaHHsi MHIIbSKA HCIONb-
3YIOTCS CAeLyIOUIHEe PeaKTHBbI:
1) ceunen ykcycrokucasit no NOCT 1027—67, 5%-uniit
pacrsop;
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2) OymaxKKa, NIPONUTAHHai DPACTBOPOM YKCYOHOKHCJIO-
I'0 CBHHIA, npurorosiaenuas no 'OCT 4517—65;

3) OyMaxxa GPOMHO-PTyTHAas, NPUTOTOBJEHHAS IIO
I'OCT 4517—65;

4) xucnora cepHas no 'OCT 4204—66, yx. B. 1,84;

5) osnoBo asyxnopucroe mo I'OCT 36—68, 10%-muiit
PacTBop;

6) nmHK Merajsnueckuii G6e3 Mummbaka no ['OCT
989—62;

7) Bola DUCTUJJIHPOBaHHAS;

8) pactBop, cofepxauuii AsgOs. ['oTOBAT caeayOIAM
ob6pasom: 0,6 4 npexBapuUTEJbHO BO3OTHAHHOIO XHMHYECKH
yHcToro Gesoro Melmbska l-ro copra (mo 'OCT 1973—67)
pactBopsiior B HeGoabmoM Kosaudectse 10%-roro pacrsopa
eaxoro narpa (mo I'OCT 4328—66), nmepenocAT B MEpHYIO
Koa0y eMKOcTbio 1 4 4 JOBOAAT BOJOH 00beM A0 METKH —
pactBop A. 2,5 ma pactBopa A pas6asagior Boxo# jpo 100
ma—pacrBop B. 1 ma pactBopa B comepxur 0,016 wme
ASzOs.

5.10. Ilpn omnpegenenuu 3 2 MCHLITYeMOro NPOAYKTa,
B3BeLIEHHOTo ¢ ToyHocThio A0 0,0002 e, momenlaoT B CKJSH-
Ky npu6opa pais onpeaeleHHst Mbllubsika (puc. 21), pacTBo-
pswoT B 70 m2 Bonsl u 10 ma cepHOE KHCIOTH NPH mepeMe-
IUABAHKH, NPUGABAsOT 2 KAaIIM PacTBOpPAa JBYXJODPHCTOrO

0J10Ba, 7 2 MeTaJJMYeCKOro IHMHKA, OHICTPO 3aKpPHIBAIOT
npoGKOf €O BCTABJEHHHI-

MH B Hee TpyOKaMH U NO-

S 25 MemalT npuGop B TEMHOE
=l mecto Ha 1,5 4. Tpybky
I 3aN0JIHAIOT  BEPTHKAJBHO
872 PACTONIOKEHHHIMH  TIOJIOC-

kaMH OyMaru, IpONHTaH-
HOH pacTBOPOM YKCYCHO-

)

N KHUCJIOTO CBHHIA, B HEX-

HIOI0O yacTb TPYOKH noMe-

Ou5 Pyc. 21. {lpuGop ana ompepeJe-
1S MHIOBSKA B XOAryJasHTE

257 I~ cKkAsiHKa € KOAaryJsBeTOM; 2«

Koanadek H3 (HILTPOBaJbHON 6y-

Maxxd; 8 —7TpybkKa ¢ NDONOCKaAMH

6yMard, NDPONHTAHHBIMH PAacTBEOPOM

VKCYCHOKHCJIOTO CBRHEA; 4 — Tpy6ka
¢ 6poMHO-PTYTHOH GyMaxKoh




IAIOT KPYXOX GUILTPOBaNbHOA GyMarW, CJIOXKEHHOR KOJ-
MaYKoM.

B Tpy6ky nomemiaioT noJOcKy OpPOMHO-PTYTHOH Oy-
MaXKH.

IIpoaykT cuuTalOT COOTBETCTBYIOIIMM CTAHAApTy, €c/H
no ucreueHnu 1,5 4 oKpaumBanue GpPOMHO-PTYTHON OyMax-
X1 OyJeT He MHTCHCHBHee OKpalIHBAaHUs TaKo# XKe GyMaxK-
Ky, cofepxaiell Ipu Tex xe peakTunax AsyOs.

5.11. [ns onpezeseHust cCOLepkKaHUs HepacTBOPHMOIO B
BOJIE OCTaTKa 2,0 2 HCILITYEMOro NMpOALYyKTa, B3BELIEHHOTO C
royHocthlo Ko 0,01 2, pacTBOPAIOT B ropAayell JUCTHIIHUDPO-
BaHHO# Bofe. HepacTropuBmuiicss ocTaTOK OTGHJILTPOBHIBA-
I0T, IPOMBIBAIOT AHCTHJIIHPOBAHHOA BOJMOM 0 NCUE3HOBEHHS
peakunud SO; B NPOMHIBHBIX BOZaX. PHIABLTP ¢ OCaxKOM BHI-
CYIINBAIOT, CXKHUFAIOT ¥ NPOKAJUBAIOT [0 NOCTOSTHHOA MacCHL.

ConepxxaHne HepacTBOPHMOro ocraTka Xz B Y BEIUHCHA-
10T 1o popmyaie
64100
===
rie G — HaBecKa HCHBITYEMOTO MPOAYKTA, 2;

G, — Macca NpoKaJeHHOI'O OCTaTKa, 2.

5.12. Ilans mpoBepKH KpENOCTH pacTBOpa KoaryJsHTa B
NpPOU3BOACTBEHHON NMpPaKTHKe CYMIECTBYIOT JBa METOAA.

1. Ananntudeckufl — THTpoBaHUeM co mesousio (NaOH
uau KOH).

2. dusnyeckuii — N0 y/eJbHOMY Becy pacTsopa ¢ MOMO-
I{bI0 apeoMeTpa.

ApanuTHuecKHH MeTO[, OIpefiesieHHsI KPENOCTH PacTBOpa
HauboJjlee TOUHHIH, TaK KaK OH HE 3aBUCHUT OT HAJHUMs He-
pacTBOPHMHIX NpHMeceli KOaryJjsiHTa B PacTBOPE H OT TEM-
neparypsl NOCAEeTHErO.

5.13. Ilpu aHANHTHYECKOM METOLE ONpEIe/eHHs B KOHH-
geckyo Koa6y ua 100 y2 BnmBalor 1 ma pacrBopa xoary-
asHTa, 50 Ma KHCTHNIMPOBAaHHON BOAK U 3—4 Kanau 0,1Y%-
HOro pacrtsopa ¢enoxbrasenna u tutpyior 0,1 H. pactBO-
pom NaOH no posoBoit oxpacku. 3aTteM COEEpIKUMOE KOJIGH!
HArpeBalOT JO KHUNSYEHHs] IPH 3TOM OKpacka Hcue3aerT, a
3aTe€M BHOBb THTPYIOT IOpSYHE pacTBOpP KO PO30BOH OKpac-
ku. Pacuer xpenoctu pacrsopa koaryasura X; B %, cuuras
Ha Al;(SO4)s, man X, cunras Ha AlyOs, BhuMcAAIOT IO

dopmyie

Xs

_ Ha5TK |
1 0V ’
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X, = na 17K ,
10V
rie H-— HOPMaJIbHOCTL pacTBopa;
K — nonpaska Ha THTD;
a — xoaudectBo NaOH, nomexmee Ha TUTpoBaHHe (10
H TOCJIe HAaNPEBaHUA), MA;
V —o6nem pacTBOpa KOaryJasHTa, B3ATOrO JJs THTDO-
BaHUA, M.

JKeane3nbiii kynopoc

5.14. )Xenesun#t xynopoc (cyabdar 3akucu Kejesa)
FeSO,:7HO noayuaioT B BHIe OTXOHa IpPH TpaBJeHUH
YepHHIX METaJIOB CepHOf KucaoTod. OH NMpeAcTaBisier CoO-
GOl 3€JIE€HOBATO-TOTy0ble KPHCTAJIIbI, IOBEPXHOCTH KOTOPHIX
BCJIELACTBHE MOCTENIEHHOTO OKUCJISHHS ITOKPHIBACTCS JKEITHIM
HaJIeTOM.

TexHHYECKUH XKeJe3HHA Kynopoc AOJXKeH OTBedaTh Tpe-
6oBaHMAM, YKas3aHHLHIM B TabJa. 25.

Ta6auna 25
CofiepXanue, KOMIOHEHTOB B %

Mapka :Xe- | cepHOKHCJOR Vaensaull | O6nevn
dtomore " | ‘otuen e~ [MepreTaOpUANK ChcfMIo | . el fuace, 7%
Kymopoca .ue:: S:Sg" Gonee' TH, me Goslee

A 53 l 0,4 0,25 2,99 1,9
B 47 1 1,0 2,99 1,9

PacrBopuMocTs XKe/€3HOrO Kynopoca NpH PasHOH TeM-

nepaType npejcTasiena B Taba. 26.
Ta6auna 26

PacTpopuMOCTh B BOJe B % npr °C

Dopuyaa 0 10 20 30 50
FeSO 18,6 | 17 l 21 24,8 I 32,3
FeSOy-7H;0 o4'8 | 31,4 | 384 | 455 | 59.5

Vaneapnnifi Bec pacrBOpa XKeJNE3HOTO Kynopoca mpH TeM-
neparype 18°C npezacranJen B Ta6a. 27.

JKeneantfi Kynopoc BHIYCKaeTcsl TakKke B BHAE pacTBoO-
pa womnenrpanueis 30% no mpoxaxHoMy mnpoAyKTy. Pa-

196



Tabauma 27

Conep:xanne 92 pacTBope, Ynemseush Coxepxagne ‘V: pacTeope, 9
BEC, 3fma Bee, afua
FeSO, FeS0,-7H,0 FeSO, ‘ FeSO,-7H,0

1 1,83 1,0085 6 10,97 1,0575
2 3,66 1,018 7 12,8 1,068
3 5,48 1,028 8 14,63 1,0785
4 7,32 1,0375 9 16,45 1,09
5 9,14 1,0475 10 18,3 1,1

CTBOp 3TOT CoAepXHT Ao 2% CcBOGOAHOA CEPHOM KHCJOTHI;
OH BH3LIBAET MHTEHCHBHYIO KOPPOSHIO.

5.15. [Ipn omnpeleleHMH COAEPKAHHA  CEPHOKHCJIOrO
3aKHCHOTO Kejle3a NPUMEHSIOTCS CJAeldyIOUIHe PeakTHBHI:

1) Boma IMCTHANMDOBAHHAs CBEXKENPOKHUNSUEHHAS H
oxJaxJeHHas;

2) xanuii mapraunoBoxkucauf, 0,1 H. pacrBop;

3) xucnora cepHas;

4) xucmora oprodoctopHas.

5.16. lna ompenenenus 1 e mpemapata B3BEIUIMBAIOT C
TounocTeIO 70 0,0002 2 u pacTBOpAIOT B KOHHYECKOH KOJIGe
BMectuMocTbio 250 ms2 B 100 M4 Boxw, saTeM mpuGaBJAAIOT
NPy nepeMemMBaHUM 5 m/4 cepHOH KHCAOTH, 2 ma opTodoc-
$OpHO#I KHCJAOTH, INePeMEemHuBAOT W THTPYIOT PacTBOpOM
MapraHmoOBOKUCIOrO Kajus JO IOSBJEHHS HeHcue3alolero
PO30BOT0 OKpaIIHBaHAUS.

OznHOBpeMEeHHO THUTDYIOT KOHTDPOJBHHI PacTBOp B TeX
X€ YCJIOBHSIX, C TEMH JX€ KOJMUECTBAMM NPHMEHSEMHIX pe-
aKTHBOB.

ConepxaHue CEepHOKHCIOrO 3akKHCHOTO Xenesa X B %
BHIYHCAAIOT 1O popMmye

X — (V—V1)0,0278-100
G '
raie V—o6mem 0,1 H. pacTBOpa MapraHmOBOKHCIOrO KaJius,
TmOWeNMHAi Ha THTPOBAHAE MCNHTYEMOrO PacTBO-
pa, m4;
Vi—o06bem 0,1 H. pacTBOpa MapraHIOBOKHCJIOTO KaJus,
MOWeAMHU HAa THTPOBaHHE KOHTPOJLHOTO PacTBO-
pa, #a;
0,0278 — koJIMuECTBO CEPHOKHCJIOTO 3aKUCHOTO Keje3a, CO-
orBercTBylomee | x2 0,1 H. pacTBOpa MapraHuoso-
KHCJIOTO Kaud, 2;
G — HaBecka mpenapara, .
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Xnopuoe xexe3o (FeClsg)

5.17. Ero nocTaBJsSIIOT Ha BOJOOYHUCTHHIE CTAHIUH B Tep-
MEeTHYeCKH 3aKPHITHX CTaJbHEX GapabaHax eMKOCTbIO 75—
100 4. Conepxanne FeCls B ToBapHOM MPOAYKTE B 32BHCH-
MOCTH OT COPTa LOMXKHO GHTb He MeHee 95—97% (I'OCT
11159—65). Conepxkanue XJ0pHCTOro XKeneza B % He Gosee
1—2, conepxaHue HepacTBOPHMBIX B BOje mpumecedr B Y%
He Gonee 2, comepXaHue MEIbsika He Goaee 0,001%.

XJIOpHOE KeJie30 B CMecH C CePHOKHCJION OKHCbIO XKeJe-
3a MOXHO HOJYYaTh M Ha CaMHX BOLOOUHCTHHIX CTAHIUAX
nyteM OGpaGOTKM XJIOPOM pacTBopa XKeJIe3HOro Kymopoca.
ITosyyaercs Tak HaseBaeMBIl XJODHDOBAHHBIN IJKEJE3HBIH

Kynopoc
6 FeSO, + 3 Cly — 2FeCl; -+ 2 Fe, (SOy)3.

X/I0pUPOBaHHe IKEJNE3HOTO KyNOpoca MOXHO TIPOH3BO-
AT HEIOCPeJCTBEHHO B OYMIaeMOH BOXe, J06aBAfS XJIOD
K BOJe o BBEJEHHs B Hee pacTBOpa XKeJe3HOTo Kymopoca.
Pacxon, xnopa pasen 0,128 e Ha 1 we FeSO4-7 HyO. Pacr-
BOPHMOCTh XJOPHOro Jkeje3a B Boje cocraBiasger 42,7%
npu 0°C u 51,69% mpu 30°C.

5.18. Tlpu ompeneiaeHHH cOJepKaHUA XJOPHOTO MKejlesa
B TOBZPHOM TIPOLYKTe NPHMEHSIOTCS CJaeLyIollHe PeaKTHBLL:

1) xannmit sopucthi, 15%-Hb1 pacTBop;

2) kucaora consnas, 10%-usiii pacTBOp;

3) Hartpuii cepHOBaTHCTOKHMCHBH, 0,1 H. pacTBop;

4) HaTpuil ABYYTJIEKHCILIH;

5) kpaxman pacrBopuMbli, 1% -Hulil pacTBOp;

6) BOZa AHMCTHIIMPOBAHHAS.

5.19. Insa ompefenenus 3 2 XJOPHOTO }KeJje3a B3BeIH-
BAIOT IO PasHOCTH B GloKce ¢ ToyHOCThIO Ao 0,0002 2. Ha-
BeCKy OCTOPOXKHO NepeHOCAT B CTakaH BMecTHMocThio 300
M/, B KOTOPHI NpenBapuTeNbHO Haauto 100 #4 AUCTUIIH-
poBaHHOX BOJAH. [losyyeHHEII pacTBOP GUJIBLTPYIOT B MEp-
HyI0 KOJGy BMectuMmoctbio 250 ma uepe3 ¢uabTp, NIpexBa-
PHTENbHO BHICYINEHHBIE TPH Temmepartype 100—105°C xo
MOCTOAHHOA Macchl. OCTaTOK Ha (uAbTPe NMPOMEIBAIOT JAHC-
TH/IJIAPOBAHHOR BOJOM, KOTOPYIO COGHPAIOT B TY Xe MEpHYIO
K0J0y. IIpOMBEIBKY BeAyT A0 OTPHIATENLHOH PEakUHH I{po-
MBHIBHEIX BOJ, Ha HOH XJopa (mpoGa c pacTBOPOM a30THO-
KHCJI0T0 cepebpa).

®uabTpaT ¢ MPOMBIBHEIME BOJAMHM JOBOJAT BOJOH MO
MEeTKH, ¥ IOJY4eHHH/i PacTBOD CAYMKHUT IJs OIpeNeleHus
coJlep3Kanus XJOPHOro Xejesa (pacrBop A).

Jlaq 9TOro B KOHHYECKYI0 KONOy (c MPHTepPTOH MPOOKOF)
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BmecTHMOCTbI0 300 M4 BHOCAT numeTKohr 25 wa pactBopa
A, noGasasior okoi0 0,5 2 ABYYIVIEKHCIOTO HATPHS, B3SATOTO
Ha KOHYMKE WINATeNsi, ¥ IPUIMBAIOT 5 MA COJSHOH KMCJIOTHL.
[To oxoHuanuu PACTBODEeHUs ABYYIJIEKHCJIOTO HaTPHA JO-
GaBnsilor 10 m4 pacrBopa HONWCTOTO Kajusi, 3aKpPHIBAIOT
K06y NpoGKOH, XOpOLIO TepeMEIIUBAIOT ee CONEPKUMOoe
H BHIIEDXKUBAIOT DACTBOP B TEMHOM MecTe B TeueHHe

5 mun.

Jlasnee cojepKHUMOe TUTPYIOT PacTBOPOM CEpPHOBATHUCTO-
KHCJIOrO HATPHA A0 GJIeXHO-XKEJITOro I[BeTa, K HeMy TpH-
6aBasioT 2—3 x4 pacTBopa Kpaxmaja M THTPYIOT NOCHHEB-
HINA PACTBOP A0 0GeCIBEYNBAHHS.

Conepxaune xjopHoro xeides3a X B Y sbluncasiior 10
tbopmyJe

X = v.0,01622-250-100
25 )
rae V—o6wem 0,1 B, pacTBopa THOCyJAbtaTa HATpHs, Io-
LIeAIUUf Ha THTPOBaHUE, MA;
0,01622 — KoMYeCTBO XJODHOTO KeJje3a, COOTBETCTBYIOIIEe
1 ma Touno 0,1 H. pacrBopa THOCYJAbbaTa HAT-
pus, &;
G — HaBecKa XJIOPHOTO Xenesa, 2.

J1s ompeneneHuss cofepiXaHus HepacCTBOPHMHIX B BOJe
BellecTs NPOMBITHIA OCafox ¢ QuabTpoM (CM. BHIIE — OC-
TAaTOK Ha (PUIAbTPe NoCjae GUALTPOBAHUS PacTBOpa XJOPHO-
ro xxemesa) cywar npu reMuieparype 100—105°C mo mocro-
siHHoft Maccel. CollepXKaHue HePacTBOPHMEIX B BOJe IpHMe-
ceit X1 B % BeYHCAIOT 110 opMYyITe

G;-100
H==0""
rze G;— Macca BhiCyIIEHHOTO OCTaTKa, 2;
G — HaBecKa XJIOPHOTO XKeJesa, 2.

Ceproxucnasg oxkuch xeneda Fey(SOy4)s

5.20. DToT peareHT He HaumleJ IUMPOKOro NPUMEHEHHS B
TEXHOJIOTUH OYHCTKY BOJE! BCJIEACTBHE CIOXHOCTH NPaBHUJIb-
HOTO €ro J03MPOBaHHs, GOJbLIOrO CONEPIKAHHS CBOGOAHOR
CepHO#l KWCJOTH M CHJILHO KODPPO3HOHHOTO BO3ZEHCTBHS Ha
MeTalllL.

TpyAHOCTL [NO3WPOBAHHS CEPHOKHCJIOH OKHCH XKelesa
BBHIBBIBAETCA TE€M, YTO NIPOAYKT MOXKET COAEPXKATh CHJIbHO
MeHsIoIeecs KOJHYECTBO CBOGOXHOH CEPHO#M KHCJIOTHI.
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Ipu oupenenenuu comepxanns Fey(S04)3-9 HyO B TO-
BapHOM NPOJYKTe NPHMEHSIOTCS PeaKTHBHL:

1) Boma AMCTHIVINPOBAaHHASH;

2) mudenunamun, 0,5%-Hpf pacTBOP B CEPHOA KHCJOTE;

3) xaauit gByXpoMoBokHucasi, 0,1 H. pacTBOp;

4) kmcioTa consHasg,;

5) onomo xmopucroe, 10%-Helfi pacTBOP CBEXKENPHUTO-
TOBJICHHBIH;

6) pTYTb XJIOpHas], HACHIEHHEIA PacTBOP;

7) cmecp KHCIOT. I'OTOBAT CIemyromuM 06pa3oM: cMe-
IIMBAIOT paBHHeE O00beMbl pas6aBiennnix (1:1) xwuexor
¢docdopHO# U cepHOR.

5.21. Jlas ompeneneHus 7 2 npenapara B3BEMIMBAKOT C
ToanocThio Ko 0,0002 g, moMemaior B MePHYIO KOGy BMECTH-
MocTbio 250 s, pacTBOpAIOT B BOAE M JOBOAAT 00BeM pa-
CTBOPA BOJAOH J0 METKH. 25 M4 STOro pacTBOpa TIOMeNlalT
B KOHHYECKyIo Kon6y BMecruMocThio 400 x2, mnpubasiasior
5 M4 CONAHOA KMCNOTH, HArpeBaloT JO KHIEHHS M NpHOan-
JISIOT MO KamlJsAM IpPH JlepeMelINBaHHY pacTBOpP XJIOPHCTOrO
ol0Ba N0 OGeCuBeunBaHHS pacTBopa (M3GHTOK pacTBOpa
XJIOPHCTONO 0JI0Ba He JOJIXKEeH NpeBHIaTs 1—2 xaman).

Brictpo oxaaguB xonGy, pacTBOp pasfGaBasioT A0 00be-
Ma 100—150 xa xonomHolt Bogo# W npubGaBasior b ma pa-
CTBOpa XJIOPHO# PTYyTH.

PacTBop BHIZEpXKUBAIOT B TeyeHHe HECKOJIbKHX MHHYT,
3aTeM pas36GaBasioT BORO# N0 o6bema 200—250 ms, npm-
6apasitor 10 M4 pacTBOpa cMecu KHCIOT, 6—7 Kaneib pa-
cTBopa pudeHHNIaMHHA M TUTPYIOT PacTBOPOM ABYXPOMOBO-
KHCJIOTO KaJus JI0 HeHCue3alomlero CHHEro OKpamdBaHHs.

Conepxanue Fes(SO4)3-9H0 X 8 9% Buuucasior mo
dopmyne
V-0,028102-250-100 _ 28,102

G-25 G

rae V—o6nem 0,1 H. pacTBOpa ABYXPOMOBOKHCJIOIO Ka-
JIMSl, MOINEIIK{ Ha TUTPOBaHHe, MA;
G — HaBeCcKa HCIBLITYEMOTO Npenapara, ;
0,028102 — xo1M4eCTBO Kese3a CEPHOKHCIOTO OKHCHOTO,
cooTBercrByomee 1 x#2 0,1 . pacrBopa nByXpo-
MOBOKHCJIOrO Kaaud, 2.

X =

’

ANOMHHAT HATPHSA

5.22. Amomunar natpus NaAlO, npurotosasercss pacr-
BOPEHHEM IMADOOKUCH WM OKHWCH AaJIOMHHHE B Pactsope
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€/lKOTO HaTpa. DTOT KOAryJsSHT TPEACTaBJ]sAeT cOo60i TBep-
Ible KycKu 6esoro uBeTa ¢ nepaaMyTPOBEIM GJeCKOM B H3-
JoMe. AJIOMAHAT HATPHs NPHMEHSIOT TaKXe B BUJE PaCTBO-
pa, comepikamero 1o 32% Al,Os. Cyxoit ToBapHbIi MPOAYKT
copepxur 55% AlxOs, 35% NasO u 1o 5% ceoGommod Ime-
goun NaOH. AmoMunaT HaTpUsi XOPOIIO PacTBOPHM B BOJe
(37% upm 20°C). HacuinHo# Bec pasen 1,2—1,8 1/#%.
AoMHHAT HATPUS MOXHO NPHMEHATh KAk CaMOCTOS-
TeJbHBIlI KOAryJIssHT U KaK BCIOMOTaTeNbHbIH. AJIOMHHAT
HATPUS DEKOMEHLYeTCs TPHUMEHATh BMECTe € CEPHOKHCIBIM
aJIIOMHHHEM
[Aly (SO,)s + 6 NaAlO, + 12H,0 - 8 Al (OH); |- 3 Na,SO,.
Jloanl amoMHHATa HATpUs OBHIUHO COCTABJAAIOT OT /a0
10 /1o mosnl Alx(SO,)s. Yx HyXHO mopbupaTs Tax, 9TOOH
nosnyyasnace Benwduna pH, mpu xotopoit B Boje OcCTaercs
MHHUMaJbHOE KOJNYECTBO PACTBOPEHHOTO aJIOMHHHSL.
BBomuTs B BOLy aMIOMHHAT HaTPHsl PEKOMEHAyeTcs 3a
| mun Ko BBefeHWS CEDPHOKHCJIONO aJIOMHHHS.

OKCHXJIOPUA, ANIOMHHUA

5.23. Oxcuxnopun  amomunusa  (Als(OH)sCl) -6 HO
NPUTOTOBJAETC PACTBOPEHHEM CBEXEOCaXKACHHOH THAPO-
oxucu amoMunus B 0,5—1%-HbIx pacTBOpax COJNAHOH KMC-
JgoTe. OH TpefcTaBisier cOB0i 3e/JeHOBAThie KPUCTAMIBL ¢
comepxanuem 40—449% Al,O; u 20—219% NaCl. Bunycka-
ercs B Buge 35%-HOro pacropa.

6. BCIIOMOTATEJIBHBIE CPEJACTBA,
NPHUMEHSIEMBIE IPH KOATYJSALLUH

6.1. BcoMoraTenbHble CpPeACTBa KOATYJHDOBAHHS INDH-
MEHSIOT /ISl HHTeHCHDHUKAIUH MPOLECCOB arJoOMepalny KO-
JIOHJIHBIX YaCTHUIl, 3arpASHAIOMHUX BOLY M N0OaBJIeHHBIX IJIsS
OYHCTKHM BOIBI KOATyJSHTOB, B WaCTHOCTH AJs GoJiee GHICT-
poOro YKPYIHEHHS XJIONbEB IHAPOOKHMCEH AJIOMHHHA M 3Ke-
Je3a.

Moamaxkpunamup,

6.2. Tlonnaxpunamun ITAA nNpPUMEHSIOT AJISA WMHTEHCM-
({uxanuy npoOLeccoB OCBETJEHHS H 0GEeCHBeYHBAHMSA BOALI U
YAyqIIeHNs Ka4ecTBa €e OYACTKH.

IMonuaxpunaMus —3To (JIOKYJISHT, T. €. BEIIECTBO, yC-
KOpsIolllee CAMNAaHHe arpPeraTHBHO-HEYCTONYMBHIX YaCTHI, M
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IOBHIIIAIOLIEe NPOYHOCTh XJ0NbeB. Ero MpUMEHSIOT B Bule
no0aBKy K BOIE, 00paG0TaHHOK OGHYHEIM MHHEpPATbHHIM
KoaryJissHTOM. B psfe cayvaeB npH o6pa6oTKe OYeHb MyT-
HHIX BOJ, COXepXKall¥ux rpyGoAucnepcHbHe 4aCTHIB, MOXKET
GHITH OCyINecTBJAeHa HHTEHCHGHKalus MNPOUECCOB OCBETIe-
HHS BOJIHI C IOMONIbIO OAHOrO IOJHAKPHIAMMAA HIM MyTEM
BBOJa NIOJIMAaKPUJIAMKAA NePE KOaryasHTOM.

ITpumMeHeHYe ONMHAKPHIAMHU/A TIO3BOMSAET:

B KaMepax xJIonbeoOpa30oBaHus U OTCTOMHHMKAX YyCKOPHUTh
o0pasoBaHMe XJIONbEB M OCAXKIEHHE B3BEIICHHLIX YACTHIL,
yayumuTh 3pGheKT OCBETIEHHs H yBeJHUHTh CKOPOCTh ABH-
JKEHHS BOABI;

B OCBETJHTEJNAX CO B3BEHIEHHHIM OCAJKOM YBEAWYHTb
KOHIEHTPAlLHIO B3BEIIEHHOIO CJIos, CHeJaTh ero OoJee
YCTOAYUBEIM M TAXKENbIM, YMEHbIOINTHL BHIHOC B3BeLIEHHBIX
BEIleCTB, YBEJIHYHTb CKOPOCTb BOCXOISIUIErO IOTOKA;

Ha QUIbTPax M KOHTAKTHEIX OCBETVINTENSAX YBEIHYHTH
BpeMsl 3alMTHOrO AEHCTBHS, YJAYYIINTb KauecTBO ¢(uabrpa-
T4, NOBRICHTb CKOPOCTh (HUABLTPANMH, COKPAaTHTh pPaCXOX
NIPOMBIBHOH BOJEL

Kpome Toro, moJuakpuaaMuy, TO3BOJSIET yMEHbIIHTL KO-
JIMYECTBO OCTATOYHOTO aMIOMHMHUS WJIH JKejie3a B OUHILIEHHON
BOJie H B HEKOTODHIX CAYydYasix CHU3HTb HX JO3y KOAryJasHTa.

6.3. Texnuueoxkuit moJHAKpUAAMHUJ, NpeACTaBiasier COGOM
IPO3pPauHbIA, BA3KHA, KeNTO-3eJeHbll Iejib, COREPKUT 4—
9% axruBHOro mpoxykra (monumepa), a Taxke HEKOTOpoe
KOJNMYeCTBO IpuMeced (THIC HIM CyabpaT aMMOHMSA) MOHO-
mepa.

Mouexysa monnMepa COCTOHT U3 3BEHbEB aMuma (a) u
coJsiefi aKpUIIOBOf KUCOTH (6)

a)—CH—CH;— 6)—CH—CH,—
ha N
CO CO
Y /
NH, OMe
O6pabomka BoAbl NONMAKPHIAMHAOM He H3MEHsIET BKY-
COBBIX KQueCTB BOJHI 1 ee aKTUBHON peakuuy pH.
Texuuvecku#i NONMAKPUNAMUL, 3aTBePAEBACT NIPH TeMIe-
patype muxe 0°C. Ha Bosiyxe u3 noauakpumiaaMuia Hcna-
pSeTCS BOLA ¥ OH IpeBpalllaeTCsl B TOHKHe H XPYIKHE Iuia-
CTHHHI,

XpauuTh NOMHMAKpHIAMHJ CJASLYeT NpPH IJIIOCOBOH TeM-
neparype.
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BonHEe pacTBOPH TeXHHUYECKOro IOJHaKpaluMHKa He
06/1aflal0T 3aMeTHEIMY KOPDO3HOHHLIMH CcBOHCTBaMH. XpaHe-
HHUe 3THX PacTBOPOB HomycKaercd B Tedenue 20 guedr. Ilo-
JUaKPUIaMuL BBOIAT B BOAY, KaK IIPABHJIO, TOCHE XOary-
asHra. Heo6xofuMoe BpeMsl pa3phiBa DPEKOMEHAYeTcs Ol-
peleasATh SKClepuMeHTadbHO. HeobGxomumMo obecneuuBaTh
Xopollee TIEPeMEIINBaHNe MOJHaKPHJAaMuAa ¢ oO6pabaTeiBa-
eMOH BOZOH.

Heo6xonumble [03bl mOJMaKpuAaMEAa 3aBUCAT OT CIIO-
co6a ero npuMeHEHHUs, KayecTBa 0OpabaTHIBaeMOf BOXbI, TH-
OB M 1apaMeTPOB OUHCTHHIX COOPYIKEHHH.

IIpy npuMeHeHMH NOJHAKpWIaMHAA Nepel, JeHCTBYIO-
MUMH GUALTPAMH M KOHTAKTHBHIMH OCBETJAHTENSIMM BHGOP
03Bl IPOU3BOAUTCS ONLITHBIM IIYTEM Ha COOPYXKEHHHX. lIpu
9TOM OCHOBHHIMH IIOKasaTelsiMH 3(hGheKTHBHOCTH NIPHMeHe-
uus [TAA sBasioTCS KauecTBO (UIAbTPATA, MAJIHTENLHOCTH
¢UIbTPAIMHE H PACXOJ, IPOMLIBHOR BOALI.

ITpu mpuMeneHnH nmoMHaKpHUAaMHAa IepPef, COOPYXKeHHUs-
ME NEpBOH CTylNeHH (OTCTOMHHKH, OCBETJHTEIH €O B3Be-
IIeHHEIM OCaflkOM) JA03bl €ro MOTYT OTPeNeNAThCs MPOGHEIM
daokynuposanueM (Ilo 5hdexTy OCBET/IEHHS BOIH).

6.4. Conepxanue MOHOMepa-akpuiaMuja B TeXHHYeC-
KOM NPOAYKTEe OCHOBAHO HA IIPHCOeJWHERMH GpoMa mo pe-
aKIuH

CH, = CH — CONH, + Bry - CH,Br — CHBr — CoNH,.

Bpom momywaioT 3 GPOMHCTON0 H GPOMHOBATOKHCJIOTO Ka-
aus

KBrO; + 5 Br + 6 HCl ~ 6 KCl -} 3 H;O -}- 3Br;.

W36uTok Gpoma BhZeNseT HOX M3 HOXUCTOrO KaJufd, KOTO-
phlli OTTHTPOBLIBAIOT THIOCYIbHHTOM

2KJ 4 Bry ~ 2KBr 4 Jy;
Jz + 2 N358203 g NazsAOe 'I‘ 2 NaJ.

Jns aHangu3a MONOAB3YIOTCS CAEAYIOMIHE PeakTUBHI:

1) 6pomun— Gpomarnas cMecp (1,67 2 6GPOMHOBATOKHC-
J0or0 H 6 2 GPOMHCTOro Kajusi pacTBOPSIOT B BOAE H NOBO-
st g0 1 z2);

2) consnas kucaora (d=1,14 + 1,19);

3) pacrBop iomucroro xamaus, 20 %, -Hli;

4) pacrBop THOCyiIbaTa Harpus, 0,01 H.;

5) pacrsop xpaxmaaa, 0,2% -Hii.
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6.5. Jlns ompenenennus s koaG6y c mpATepTOH npOGKOK HA
100 x4 nanuBator 50 ma 0,1%-noro pacrsopa ITAA, GwicT-
po npu6asasor 10 xs GpoMua-6poMarHoi cMecH U 2 M4
KOHILEHTPUPOBAHHON co/sAHON KHCIOTH. CORepKHMOe KOJ-
6 NepeMeluBalOT B3GaJTHIBAHMEM M CTaBAT Ha 10 mun B
TeMHoe MecTo. B KoaGy Guictpo BaumBaior 1 wa 20%-HOro
pacTsopa AORMCTOrO Kanua. Boimenusmafics #0M OTTHTPO-
suBator 0,01 H. pactBopom THOCY/AbaTa, MPHUIABAS B KOH-
e TATPOBAHMS B KauecTBe HHAWKATOPA HECKOJBKO Kanelb
0,2%-Horo pacTBopa XpaxmaJa.

T1poBOASAT KOHTPOJIBHOE THTPOBaHHE GPOMHT-GpOMaTHOM
cMecH, J1s uero 6epyr 50 x4 IUCTHIJIHPOBAHHOH BOALI H
BBOJSAT T€ XKe PeaKTHBEL.

Cozmepxanne monoMepa A B Y B TEXHUYECKOM NPOIYKTE
PacCuMTHIBAIOT MO (opMye

A= (n1 — ng) #-35,5-100
VG b

rie n;— KOJHYeCTBO THocyjb(aTa HaTpusd, momefliee Ha
THTPOBaHHE DAcTBOPa NOJHAKDHIAMHAA, MA;
Ny — KOJAWYEeCTBO THOCYJbdaTa HaTpHs, momejmee Ha
TUTPOBaHHMe GPOMHJ-OpoMaTHO# cMecH (KOHTPOJb-
Has npoba), ma;
H.— HOPMa/lbHOCTb PacTBOpa THOCYJb(aTa HATPHUS;
35,5 — KONMWYECTBO aKpHAaMHA2, SKBHBajJeHTHoe 1 ma
1 u. pacrBopa THOCy/AbdaTa HATPHS, M2,
V —o6bem pacTBOpa noMHaKpuaaMuna, B3ATHH AAA
onpeneseHus, Ma;

C — cofiep:XaHMe NOJUMEpa B pacTBOpe, m2/MA.

BuckosnMeTpuueckoe omnpefeNeHHe COJepHKaHUA IOJH-
aKpuiaMuia B paGouux pacTBOpax OCHOBAHO Ha OMpefe-
JIEHHH BPEMEHH HCTeueHHs uepes KalWIsAp ONpeleseHHOro
o6beMa paGouero pacTBopa.

6.6. I1pu onpesesieHMH MCIOABL3YIOT KaNWIAAPHHA BHC-
kKosumerp (Auamerp xanuaaspa 0,8—1,0 xm). Buckosumerp
fIOMeINaloT B TePMOCTAT, Ifie NOAMEPKHBACTCH TeMIeparypa
20=0,1°C.

Ot6upator nunerkoit 10—15 ma paGouero pactsopa,
006beM KOTOPOTO JOMXeH OHTb NOCTOSHHHIM BO BCEH CepuH
ONBITOB, ¥ BBOAAT B HHXXHMI IapHK IIMPOKOTO KOJNEHA.

Hanes xayuyxoBylo TPyOKy Ha KOHew Y3KOro KoJeHa,
3aCachIBAaIOT DaCTBOp M3 HHXKHEro Imiapuka B BEpXHHN Tak,
yToOHl, 3aNOJHHB BEPXHHM ImapWK, PacTBOp NOJHAJICS He-
MHOTO BHIIIE METKH.
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3atem AaioT pPacTBOpy CBOGOAHO BHITEKaTh, HaYHHAsA
OTCUET ¢ MOMEHTa NpPOXOXKIEHHs €ro uepes BEPXHIO METKY
¥ 32KAHYHBAs TPU NPOXOKJACHHH HePe3 HHKHIOI.
Bsaskocts paGowero pacTsopa W B €T BHUHCAAIOT 0O
dopmyre
p=tK,

rae ¢-—BpeMs HCTEUEHHS, CeK;
K —xoncranTa npu6opa (faHa B mpHJAaraeMoM K BHC-
KO3UMETPY TAaCIOpPTe).

Ecau koHCTaZHTa BHCKO3MMETPa HeM3BeCTHA, TO Ompese-
JAIOT BPeMs HCTeUeHHs yepe3 KalWIAap AUCTH/IMPOBaH-
noft Boan npu 20°C ¥ BsiskoCTb pabouero pacrsopa w B CT
BLIYHUCISIOT HO dopmye

=y -
3 o to ’
rie pg— BA3KOCTb Boxnbl npu 20°C, cr (uo=1,0068).

Jlna onpepeneHus KOHIEHTpanuu paGouux pacTBOpPOB
TMOJMAaKPUIAMUAA TIPEABAapUTEJHHO HEOGXOMHMO NOCTPOHTb
KaJHGPOBOYHEIE KPHBHE 3aBHCHMOCTH BASKOCTH OT KOHUEH-
TPAIMH NOJHAKPHIAMHLAA.

KannGpoBoUHEE KPHBEE NOJNMKHH IPOBEPATHCS AN Ka-
JKIOH HOBOf NapTHH NOJHaKpHAAMHAAA.

Tak kak pacTBOpH TOJHAKpHIaMHAa 06JaRaloOT CTPYXK-
TYPHO! BSI3KOCTBIO U He NOAYMHSAIOTCH 3axkoHy Ilyaseis, To
U3MepeHHs BA3KOCTH NOJXKHE NPOM3BOANTBCA C ONHHUM Ka-
TIHJIS POM.

AKTHBHpOBanHasi KPeMHEKHCIOTa

6.7. AXTHBMPOBAHHYIO KPEMHEKHCIOTY TOTOBAT Ha BO-
TOOYUCTHHIX CTAHIMAX HENOCPEACTBEHHO IIepel, BBELECHUEM B
BONy M3 pacTBOPa CHAMKAaTa HaTpusa (KHAKOro CTeKJa)
nyTem nefirpanusanuu 70—85% ero menownocTd. 1Y% -HBIA
pAacTBOp KUAKONO CTeKJa HMeeT Imelounylo peaxmuio (pH=
=11+ 12), KoJJIOHAHAS KPEMHEKHCIOTA B STHX YCJIOBHAX
He o6pasyercs.

Ilpu nefiTpanuaanyH, HanpHMep, CepPHOA KHCJOTOA CH-
JAKAT HATPHUs HNEPEXONHT B METAKPEMHEBYIO KHCJIOTY

N835i03 + HgSOq. - HgSiOa + Nagsc)‘.

MerakpeMHeBas KMCIOTa THMAPOJH3yeTcs ¢ oGpasoBatu-
em Si(OH)4, nonrumepusanus KOTOPOro MOCTENEHHO MPUBO-
IUT K 0GPa30BaHMUIO OTPULATENLHO 3apSIKERHOTO KOJJIOH-
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La— akTUBHpOBaHHON KpeMHekucaoTH. Koanouwasble wuac-
THILI 9TOM KPEMHEKMCJOTH IpH RoOaBleHHH X BOAe, obpa-
GOTaHHOW KOaryJasHTAMH, CIOCOOCTBYIOT KOAryJAuHY II0J0-
JKHUTEJbHO 3apSIKEHHBIX KOJNJOHJOB IHApPATa OKHCH  ajio-
MUHHS, OCHOBHHEIX cY/ib(aTop aJIOMHUHUSA HWIU THAPATa OKHUCH
xKeJsesa.

IlpuMeHeHHe aKTHBHPOBAHHON KPeMHEKHCAOTH Leeco-
o6pasHO B Tex CiydyasiX, KOTZa B Boxe, oGpabaThiBaeMoi
KOAryJsiHTaMH, COJEDKHTCS HeIOCTATOUYHOe KOJUYECTBO
OTPHIATEJBbHO 3aPAXKEHHBIX KOJJIOWUAOB MJAM MHOrOBAJEHT-
HBIX aHHOHOB JJIsl O0eCleueHUs] HHTEHCHBHON KOaTyAAUHH.
AxTHBUpOBaHHAs KPEMHEKHCJIOTA YJydllaeT Takxke Koary-
JAUMI0 NPH HHM3KOH TeMnepartype @8oAwl. Ilesecoo6pasHocThb
NPUMEHEHHs aKTUBMPOBAHHON KPEMHEKHCJOTH AJS YAyY-
HIeHHs 06pabOTKH BOALI KOAryJISTHTAMH B KaXJOM KOHKpeT-
HOM CiIydae CcJaeldyeT YCTAHABAWBATH SKCIEPUMEHTaJbHO
npo6HON KoaryJsiue.

6.8. [Ins akTUBUPOBaHMS KPEMHEKHCJOTHI MOTYT OHITh
HCIONb30BaHEl Pa3iHYHbIE aKTHBATOPH. Bo Bcex Cuayyasx
uX AeHCTBHE CBOJHUTCS K NOJYYEHWIO 30Jiel OTpHIaTeNbHO
3apAXKEHHHIX KOJJIOHLOB KPEMHEBO KHCJIOTH aHAJOTHYHO
YKa3aHHO BHIIIE PEAKIHH C CEPHOR KHCJIOTOR.

Ta6auma 28

Cnoco6 nony4eHns aKTUBHPOBAHHON KPEMHEKUCIOTDI

Pearent XuMuAueckas peakuus
CepHas KuCNOTa NagO 1 Si0y-m Ho0+-HySO4—1n Si0z- Ho0 4
Na,SO,
CepHokucHb®  asmoMH- 3(NasO 1 Si0y m Hy0) +Aly(SO4)3—~
Hult —3(n Si0, - H;0) +Al;05 3H0 +3NagSO,
Xaop Cly+H,0~HOCI+HCI

Nay0-n 810, m H,O0-++HOCI-++HCi~
—-+n Si0, HyO-+NaOCl+NaCl

Yraekucawit ras  (to- Na,O n Si0y m Hy0-+4CO,—n Si0; Hy04
TI0uHbIE I'a3bl) -+Na,COy

Ceprokucamit ammonnfi | Na,O nS10; mHyO+(NHg)»SO04~nS10, - H:04-
-2 NH,OH+Na,S0,

Hsyyraekucnas copa Na,O 1810, m Hy0+2NaHCOz—~
-1 8i0; HpO-+2NayCOy
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XuMHYeCKAe peakiuy AaKTHBHDOBAHHS KPEMHEKHCIOTH
npHBefleHs! B Tabi. 28, B KOTOPOH PacTBOp XKHAKOIO CTEK-
Ja o6osnauen NayO.nSiO,-mH,0, a axTuBHpOBaHHAS Kpe-
MHexucaora obosnauena nSi0Og- Hy0.

BuGop pearenTta xjsl aKTHUBHPOBAHHS KPEMHEKHCIOTHI
onpeneseTcss BO3MOXHOCTAMHA JaHHOK BOJNOOYHCTHON CTaH-
Y H 5KOHOMHYECKUMH COOGPAKESHHSAMH.

Ha cranuusx, rie npuMeHAeTCa CepHOKUCALIN aalOMUHUR
B KauecTBe KOATyJsuTa M XJOp JAas obe3zapaxKuBaHus BO-
JiBl, MEJeCO0GPA3HO HMCNONb30BATh OJWH M3 3THX PeareHTOoB.
Ecnu He0oGXOX¥MO NPOU3BOAMThL XJAOPHPOBAaHHE BOLH C aM-
MOHH3alKed, TO MOXKHO NPUMEHHTh AKTHBUPOBAHHE KpeM-
HEKHCJIOTHl CEPHOKHCIAHIM aMMOHHWeM. B pesyinbrate Boza
6yzer oboramarscs vonamu NHy.

CnycTsi HeXOTOpOe BpeMs Ilocje IpUOABJIEHHS AKTHBa-
TOpa K PACTBOPY KHAKOrO CTeKJa, KOJJIOWAHbiE HaCTHUH
aKTUBMPOBAHHO} KPEMHEKUCJOTH HAUHHAIOT KOATYJHPOBATh,
TepsAs 3apsAfbl, ¥ NOJyyaeTcsi reib. B pesyanrate sTOro
KPEMHEKHCJO0Ta TepsieT akTHBHOCTb. ITosTOMY akTMBHpOBaH-
HYI0 KPEMHEKHCJIOTY MOMKHO MCIOJNB30BATh TOJLKO B TEUCHHE
HeCKOJLKHX 9acoB IIOCTe ee NPHTOTOBJIEHHS, HO He paHbIle
geM IPOU30AeT 06pa30oBaHHe KOCTATOUHOrO KO/IHYECTBA OT-
pHIaTeJbHO 3aPSIXKEHHBIX KOJNIOHAHBIX TaCTHIL

Jl03bl  aKTHBHPOBAHHOA KDPEMHEKHCIOTH NOAGHMpAIOT
npoBHOR Koaryasuuelt. O6uyHO OHH He mpesblmalor 10 m2/a
SiOy, yame ObiBaIOT B npefenax 3—6 me/a.

6.9. Ananus WCXOIHOrO JKUIKOrO CTeKiaa JJs onpejene-
Hua coxepxanus B Hem SiOp n NagO nponssoxutca no cie-
LyloIel METONUKE.

6.10. IIpn onpeneseHuy CONEPXKAHUA OKHCH HATPHA
TMPUMEHSIIOTCS PEaKTHBHL:

1) xucnora congnas 0,1 . pacrsop;

2) BOmA AMCTHINMPOBAHHASA;

3) MeTHJIOBHII opaHXKeBHH (uMuauwkaTop), 0,2%-Hmi pa-
CTBOP.

6.11. [Ins npoBeneHusl ucnblTanusi 1 & JRKUAKOrO Creksaa
TOMEIalOT H2 YaCOBOE CTEKJIO M B3BEIIMBAIOT C TOYHOCTHIO
no 0,0002 e, HaBecky cMmpiBaloT ropstuel BOJOM, CTakaH
emxocThio 250—200 #. HaKPHIBAIOT YAaCOBHIM CTEKJIOM H CO-
JEPXUMOe CTaKaHA TOCJAe TULATeJbHOrO MepeMelIuBaHus
gumATaT B revenue 10 mux. Ilo oxnaxkpeHuu pacTBOp THT-
PYIOT PACTBOPOM COJISTHOJ KMCJOTH B NIPUCYTCTBHHM 3—4 Ka-
MeJIh PacTBOPa METHJIOBONO OPaHKEBOrO RO mepexofa OKpa-
CKH ¥3 XeJTOH B 6/e/H0-PO30BYIO.
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Coaepxanne okucu Hatpusi X5 B % Bhumcasior mo ¢op-
myJe

__ V-0,0031-100
="
rae V—o6bem touno 0,1 H. pacTBOpa COJNSIHOR KHCIOTHI,
nomejmei Ha THTPOBAHUE, MA;
G — HaBecKa- KUJKOTO CTeKa, 2;
0,0031 — Ko/uIeCcTBO OKHCH HATPHs, COOTBETCTBYIOmee 1 ma
ToyHo 0,1 H. pacTBOpa COJSIHOA KHCJIOTHI, 2.

6.12. Jlng KoHTpO/S 3a MPABHJIbHOCTLIO IIPHIOTOBJIEHHS
paGouero pacTBopa XKHAKOTO CTEKJa PEKOMEHIYETCs OTTHT-
poBaThb ero npofy, B3ATyi0 B ONpee]eHHOM o6beMe, PacTBo-
POM COJISTHOM KHCJOTH H3BECTHOH HOPMaJIbHOCTH.

B ofmeM BHIe KOHIEHTpauUHsi NPHrOTOBJIEHHOro paGo-
gero pactBopa no SiO; B 2/2 onpefensiercss mo gopmyae

Si0, = V3lb i

mc

X;

Tlie H.— HOPMAaJbHOCTb KHUCJOTH, HAYUleHl Ha THTPOBaHHE;
V — 06bem KMCIOTH, DO meH Ha THTPOBaHHE NPOOH,
ma;

31 — axBuBasentHmnj Bec SiOy;

m -— 06’beM npoGH NPUrOTOBJIEHHOrO pacTBOPa XHIKOTO

CTEKJa, B3ATOH Ha THTPOBaHUe, MA;

b — copepxanne SiO; B HCXOZHOM XHUAKOM CTekJe B
'BECOBEIX MPOUEHTAX;

¢ —conepxasue NagO B HCXOAHOM XMJIKOM CTEKJE B
BECOBHIX TIPOLIEHTaX.

Heo6xonuMble KOHLeHTPalUuu pabouux pacTBOPOB M HX
06beMHOe COOTHOIIEHME ONPERENSIOTCH JJIS KaXJIoH BHOBb
HOCTYNaIoOIEel Ha CTaHUMIO MapTHH XKHAKOro CTeKaa U Ccep-
HOKHCJIOTO a/JIOMUHHSI IO OMHCHIBAEMON METONHKE.

Jas manGonee OLICTPOTO YCTAHOBJEHHS COOTHOILIEHWS
peareHTOB OnpelieseHHe IPOBOAAT C ONHUM PaCTBOPOM XKHI-
KOTO CTeKJia M UETHPbMSI paCTBOPAMH CEPHOKHCIOro ajio-
MHHHS C pasauyHbEIM cofepxanueM AlOs.

HanGonee menecooGpasHo MOJNb30BATLCS PAcTBOPOM
XKHIKOro creknaa c copepxanueMm SiO,, pasuum 1,6-0,1%.

Conepxanne Al;O; B pacTBOpax CepHOKHCJIOro aliOMH-
Husl npu paboTe ¢ HATPUEBHIM MKHAKHM CTEKIOM MOJIKHO
paBusaTbest 0,75—1%.

Jlas onpeneneHus COOTHOMEHHs KoMmoHeAToB 10 M2
pacTBopa XUAKOTO CTeKJa PasGaBAslOT AUCTHJIANPOBAHHOHA
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Boo#t ;o 100 #4 M OTTHTPOBEIBAIOT PACTBOPAMH CEPHOKHC-
JIOTO aNIOMHHYSA [0 MCUC3HOBEHHMS MaJMHOBOA OKPaCKH.

DTo THTpPOBaHHE MO3BOJSIET ONPENENUTh COOTHOIIEHHE
MEeXIy PacTBOPOM MHMEKOro CTeKJa M KaxJHM H3 YeThipex
PacTBOPOB CEPHOKHCJIOTO alIOMHHHS.

PacrBop KHIKOTO CTEKJa CMENMBAIOT C KaXAHM H3
YeTBIPEX PACTBOPOB CEPHOXHUCIOrO ANIOMMHHSA B HalIEHHBIX
COOTHOIIEHHAX B J1a60opaTOpHOH MellaJKe MPH UHTEHCHBHOM
nepeMemKBaHUY nopanka 1500 06/mun B TeueHne 2 MuH.

[Tocne mepeMemIHBaHHs NOJYYEHHLIE 30/ NEPEJUBAIOT

B NPOGHPKH U ONPEREJAIOT BPeMs HX 3aCTyAHEBAHHS.
3acTynHeBIIHA 30Jb He MOJXKeH Teyb NP HAKJOHE IPO-
OUpKH.

I axTHBH3aLUHM B NPOU3BOACTBEHHHIX YCIOBHSIX BbI-
6HpalOT TaKOe COOTHOIIEHME DeareHToB, IPH KOTOPOM Bpe-
Msl sactyxneBaHus paBHo 6—8 4. Ecam mponecc sacrynue-
BaHHA YeTHIpex HCCIeJOBAHHHIX 30Jef BEIXOLUT 3a NMpPeRekl
3TOTO BPEeMeHH, To NOAGOp COOTHOLICHUE PeareHTOB AOJIKEH
GHITh TIPOZOJIKEH C M3MEHEHHOH KOHIEHTpamuei pacrsopa
CEPHOKUCIIOTO aNIOMHHUSA.

Jns yBenMYeHHs BpeMEHH 3aCTyJAHEBAHHS CIEAYeT NOJb-
30BaThCcy Gosiee pa3GaBJeHHLIMH PacTBOPAMH CEPHOKHUCIIOrO
aJIIOMUHHS, AJSl COKpAIleHHs BpeMeHW 3acTyAHeBaHUS —
Gosiee KOHUEHTPUPOBaHHLIMU, HeoOXonuMbpe KOHINEHTpaUuu
paGouyux PacTBOPOB PeareHTOB M MX COOTHOLIEHHE YTOUHS-
IoTCS1 nPH paboTe Ha IPOM3BOACTBEHHOH yCTaHOBKE.

PaoxyasHt BA-2

6.13. ®uoxyasaT BA-2 — BOJOpacTBOPUMBII MOJH3JIEK-
TPOJIUT, KaTHOHHHEA noau (4-BHHHA-N-GeH3MJITPUMETHIAM-
MOHH{ XJIOPUA).

BA-2 Koaryaupyer BLICOKORUCIEPCHbIE  B3BEINECHHBIE
TBepAbIE YACTHIM, CBASHBAET HaXOAAUlMecs B BOAE Opra-
HHYECKHE I'YMYCOBHE BellleCTBa, He TOKCHYEH H MOXEeT OHTb
HCIOJIb30BAH M Ge3 KoaryJIsiiTa.

Hoskt ¢aokynsnta BA-2 BriGupaioTcs ONBLITHEIM ITyTEM.

Oroxyasur BA-2 moxer 6biTh MCHOML30BaH B COYeTa-
HHH C CeDHOKHCJIBIM aJIOMHHHeM M OXMH Ge3 KOoaryJsHTa.

Meron onpefenenns Majabix KOHUEHTPAUUH GAOKY/ISHTA
BA-2 ocnoBaH Ha peaxkuuu MexAay noanm (4-puHuia-N-Gew-
3HITPHMETHIAMMOHUAXJTOPHAOM) H GPOMKPE3OJOBHIM TIYpP-
nypoBuim mpu pH=8,2 c o6pasoBanueM OKpPameHHOH COJH.
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I[To uuTeHCMBHOCTH OKpacKH, M3MEPEHHOH (DOTOIMEKTPOKO-
JOPHMETPOM, ompefensercss cofepxanne BA-2 B pactBope.
Jlns onpejesieHHs1 TOTOBATCS CJEAYIONIHE DPEAKTHBHL:

1) 6pomkpesosioBbif nypnypoBui, 0,1 2 urAMKaTOpa pa-
CTBOPAIOT B HeCKOAbKHX Mumunurpax 1 u. pacrsopa NaOH,
JN06aBAsIOT AUCTHILIAPOBAHHON BOAH Ao 100 ma. Ycranas-
auBator pH=8,2, no6asnss weckoabko Kanmear 1 H. HpSO4.
OGbem aoBomaT xo 150 ma. Ilpu onmpeleseHHsX BaXKHO J0-
GaBJIATL OJAWHAKOBOE KQIMUECTBO PAacTBOpA K HCHOBITYEMOMY
H KOHTPOJIHHOMY PacTBOpaM;

o16¢ .

h X
S N
[

Onmuveckas nromHoCm6
K
H

i L L — s

0 2 P 5 3 70 72
BA-2,me/n

Puc 22 KaanGpoBounasi Kpusas ais onpefenenus BA-2

2) 6ygepubid pactBop kK 950 ma !'/;s M pacTBopa
NazHSPO4 npunusator 50 ms '/;s M pacrBopa NaH;PO,,
pH=82.

6.14. Onpenenenne BefeTcss Ha (HOTOIEKTPOKONOPHMET-
pe ®3K-H-57. Ing mocTpoeHHst KaJuGPOBOYHON KPHBOH B
xonbax Ha 100 s c npuTepTHIMM NPOOKaMH roToBAT 1O 50
na pactsopoB BA-2, comepxammx 1,5; 2; 3; 5; 7; 10; 13
me/a nonumepa. KoHTpoabHEI pacTBOp — 50 M4 KUCTHIIY-
poBaHHO BOZHI, He comepxamelt BA-2. K kaxaomy pacrso-
py no6asasior 1,25 x4 GpoMKpe30s10BOro yprypoBoro 1 2,5
ma GydepHOro pacTBOpa, HOC/Ie TIHATEILHOrO NEepeMelnBa-
HAS H3MEPSAIOT ONTHYECKYI0 INIOTHOCTb PacTBOPa IO OTHO-
WEHHI0 K KOHTposibHOMY Ha npu6ope ®IK-H-57 npu A=610
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#a (cBeropumastp Ne 7). Onpenenenue nosropsior 2—3 pa-
3a Ha pasHeix npo6ax. ITo mosydeBHeiM TOYKaM CTPOSIT Ka-
JHGPOBOYHYIO KPHBYIO, OTKJNa/bIBasi Ha OCH abcumHCce comep-
kanue BA-2 B pactBope, a Ha OCH OpPAMHAT — ONTHYECKYIO
TIOTHOCTD (pHC. 22).

HOna omnpenenenuss comepxaHus BA-2 B uchohITyeMo#
BoZe Kk 50 ma umCCleLyeMOro pacTBOpa, Cofiepxaiero 1,5—
13 me/a BA-2, nobaBasoT yKas3aHHble BHIIIE KOJHYECTBA
peareHToB, M IOC/IE NepeMelInBaHNS U3MePSIOT ONTHYECKYIO
IVIOTHOCTb PacTBOpPa 0O OTHOLIEHHI0 XK KOHTPOJBHOMY pa-
CTBOPY, He cofepxamemy BA-2.

Ecnu mcenelyeMulit pacTBOp COLEPIKHT B3BelIEHHLIE Be-
IIeCcTBa, TO HX NPeABAPUTENbHO YAANSIOT LEeHTPHOYTupoBa-
HueM B reuenue 10 mun npu 7000—9000 06/mun HA weHTpPH-
¢yre IIJIH-2. OnTuyeckyio IJIOTHOCT, PAacTBOPOB IOC]e
1eHTpudyrupoBanus, UaMepeHHyo npu A=610 nm, BbIUHTA-
IOT 43 NOJYYEHHBIX NPH onpefeienud BA-2 mokasaHui.

KoHnenTpauumio noauMepa B pacTBope HaxomAT IO
rpaduky, IpeiCTaBJEHHOMY Ha pHC. 22.

@jokyastut BA-2 B xonuuecrse Menee 1,5 mefa moxer
GLITh ONpefiesled NPH ILPeABaPUTE]bHOM BHUIADHBAHHH BOJLL.
Bemapnsasue npomssofsar B ¢(apdopoBoii gamike Ha BOASA-
HOH GaHe.

Meron nmpuMeHum AJisi ompenesieHMs colepXaHHug dio-
kyasiHTa BA-2 B pactBope B npeaenax 1,5—13 me/s. Boaee
BBICOKME KOHIEHTPAlMX MOTYT OBITh ONpejeseHH pasbaBie-
HHeM pacTBopa, MeHbIune KOHIEHTPAIMH NOJNMePa ONpese-
JIIOTCSA IIOC/IE NPeBaPHUTENbHOIO BhillapUBAHHS.

7. PEATEHTDB], NPUMEHSIEMBIE NIPH YMATYEHHUH,
NOAIEJAYHBAHHH U CTABHJIU3AIIMOHHOA OBPABOTKE
BOJbI

IIpu peareHTHOM YMSATUEHHH MpPUMEHSIOT H3BEeCTb, CONY,
eIKHH HaTp, TpHHATpuidocharT.

H3BecTb CTpouTeJdbHas

7.1. U3Bectb crpourtenpHas (FOCT 9179—70) wu3sroros-
JsieTcsi yTeM OGXKHra U3BECTHSKOB, JOJOMHTOB, MeJa UJIH
JOJIOMUTH3HPOBaHHBEIX m3BecTHAKOB mpu 900—1200°C. Ona
cocTouT M3 okucu Kaapuusa CaO u mpuMeceir (memozkor
CaCOs, oxncy Maramss MgO, necok, TiuHa). Pasnuuaior He-
raueHyio M3BeCTh: KOMOBYIO B BHJAE KYCKOR M MOJIOTYIO, 1O-
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JyuaeMyio B pe3yiabTaTe padMoJsa Komosoi. Ilox Bosaeftcr-
BHEM BOJBI M3BECTb «TACHTCS» — FUApaTHpyercd. Peakuus
WIET C BHIZEJCHMEM TeIJa M 3aKaHuMBaeTcs 06GpasoBaHuEM
rauieHo# H3BECTH — MUApaTa OKHCH KaJbus

C20 -+ H;0 ~ Ca (OH),.

[Tpu ramenun u3Bectu ¢ u3GuTKOM BOomm (mo 3,5 m3/T)
o6pasyeTcs H3BECTKOBOE TECTO — Macca TECTOOGpa3HoN KOH-
cacteHuuy. IIpu ramenun 1 7 KoMmoBo#l m3BecTH oGpasyercs
or 1,6 no 2,2 #3 ussecTkoBoro tecra. [Ipn rameHun H3BecTH
6e3 n36eiTka BoAw (0,7 43/T) obGpasyercst H3BECTL-NIYIIOHKA,
mpecTaBasonas co6oi TOHKHE mopomoxk. B 3aBUCHMOCTH
OT COMEepXKaHWA B U3BECTH OKMCH MAarHus pasjudaioT u3-
BEeCThb KaJablUeBYIO (cofepxanne MgQO ue 6omee 7%) w
MarHesnanbHylo (comepxanune CaQ une Gomee 7%). Tom-
KOCTh IIOMOJIa MOJIOTOHl H3BECTH NOJKHA OLITh TaKoO#, YTO-
6 85% ee mpoxoAua0 uepes CHTO € Pa3MepoM sueex
0,085 #m, a BOST H3BECTh MPOXOAUJIA Yepe3 CUTO C pa3Mepamu
staeex 0,21 mim.

HaHnusie o pactBopumocTH u3Bectu (cunrag Ha CaO)
NPY PA3JHUHBLIX TeMIEepaTypax BOJH TMPHBeZeHH B TabJ. 29.

Ta6awuma 29
PacTBOPUMOCTb M3BECTH B BOJAE
Toomsgpe | Pegmypmes™ | Tomeol PO ala
0 1430 50 950
10 1330 60 860
20 1230 70 760
30 1130 80 670
40 1040 100 490

B cBA3M ¢ MaJjofi pacTBOPUMOCTBIO H3BECTH B BOMie ee
YyacTo JOSHPYIOT B BOAY He B BHAE PacTBOpa, a B BHAE Cy-
CIIEH3HH, Ha3blBa€MOM HM3BECTKOBHIM MOJIOKOM, KOHUEHTpa-
mus CaO B xotopoMm Moxker mocturath 10—15% no Becy.
JlaHHbIE O IIOTHOCTH HM3BECTKOBOTO MOJIOKAa, HNPHIOTOBJIEH-
HOTO M3 H3BeCTH, cogepxkamei 50—609% CaO, mpuseneHs B
Taba. 30.

7.2, [Ina onpeneseHus] Ka4eCTBa M3BECTH N0 CyMMapHOR
axktuBHOM yacw CaO w MgO or6mpaloT u3 HOJy4YeHHOM
NapTHH CPeJIHIO Npo0y, H3MeNbYaloT H XOpOIO NnepeMelH-
BaioT. ‘Ot oToGpaHHOH MpPoGH OTBelIMBAIOT 28 2 U racaT He-
GOJILIIMM KOJHMYECTBOM JHUCTHAJNHPOBAHHOA BOAH B CTaKade.
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Ta6auma 30

Vneabumii Bec 1 KOHLEHTPAIHS H3BECTKOBOrO MOJOKA
npu Temmepatype 20°C

Coznep CaO

V. i Bec Cozepxanne
H3BECTKOBOro 2

efa % 1o Becy MOJIOKa, ejma % mo Becy
10 0,99 1,009 1,31
20 1,96 1,017 2,59
30 1,93 1,025 3,87
40 3,88 1,032 5,13
50 4,81 1,039 6,36
60 5,74 1,046 7,58
70 6,65 1,054 8,79
80 7,54 1,061 9,96
90 8,43 1,068 11,14
100 9,30 1,075 12,29
120 11,01 1,09 14,55
150 13,50 1,11 17,84

Ecyu ¥3BECTh JOJIFO HE PacTBOPSETCH, TO CTAKAHUHK OCTO-
POXHO NOJAOrPEeBAIOT A0 TONO MOMEHTA, IIOKA BCE KOMOYKH
He pacmagyres. Ilocse 3T0ro nmosyueHHO® TECTO pa3baBisIOT
JAUCTUIIUPOBAHHON BOXOH ¥ NepeHocsT Ged WOTePb B JIUT-
poByIO MepHYIO ko0a0y. Ilociae OxJa)kneHns MepHYIO Koxby
[OJIMBAIOT JAWCTHJJIMPOBAHHON BOXOM JO METKH, TIATENLHO
NmepeMelnBalT, 3aTeM OTMepsaloT u3 Hee 10 mz comepxu-
MOTO ¥ Da3BOAST €ro TaKO#l e BOJOA B JAPyrol mMmepHol
Koanbe emkocTeio 100 ma, DTy KOOy HECKOJLKO pa3 BCTPS-
XuBaloT U OepyT u3 Hee AnaA TurpoBamms 10 mz pacrsopa.
Pacrsop turpyior 0,1 u. HCI B npucyrcTsun denondTanen-
na. Konuuectso muanuautpos 0,1 5. HCl ymuoxaior Ha 10
¥ IOJy4aloT coAepkanue akTHBHHIX CaO m MgO B u3BecTu
B IPOLIEHTAX.

7.3. Ina ompexeseHusT KPEIIOCTH M3BECTKOBOTO MOJOKA
NUNEeTKOA OTOMpaloT 1 M4 XOpPOIIO MepeMeNIaHHOTO M3BECT-
KOBOTO MOJIOKA, IEPEHOCSAT end B MEPHYI0 KOoJ0y eMKOCTbIO
250 ma, mobGaBasioT okoao 100 ms AUMCTHIANMPOBAHHOM BO-
nel, 1—2 kanum  denondrasenna u turpylor 0,1 n. HCL
Uncmo MuauiauTpoB uapacxoposanuod HCI, ymMHOXeHHOE
Ha 100, KaeT KpenocTh MOJIOKAa B MHJ/ITUTPaMM-3KBHBANEHTAX
Ha autp. i Golee TOYHOro ompejleNeHHss KPENOCTH H3Be-
ctkoBoro mMonoka (no CaQ) mpuMeHSIOT caxapHBEIi MeTOZ.

Bepyr 50—100 x4 cBexXenpoKUNsSUYEHHON M OXJaXZeH-
HOM ANCTHIJIMPOBAHHON BOAK B KOHHMYECKYIO K0JOy, mpH6aB-
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as110T 10 M2 H3BECTKOBOrO MOJIOKA H HECKOJBKO CTEKJSHHBIX
Oyc, XOpoIlo NepeMelInBaloT, J00aBJAlOT b 2 caxapa (nd-
caxapuna), xopowo B36aaTbBaloT B TeueHue 10—15 mun,
npubasJsioT 3—>5 Kaneap QeHondrajJenHa H TATPYIOT He-
GuAbTPOBAHHLIN pactBop | H. cOJsiHO# KuciaoTod. TuTpo-
BaTh HYXHO MeNJIEHHO IO KallJsiM, JO HCYe3HOBEHHSA pO30-
BOro OKpamuBanud. Yucao MHAAMIAUTPOB | H. COAAHOR KHC-
JIOTHI, oHIeAmeR Ha TuTpoBanue 10 m4 H3BeCTKOBOTO MOJO-
Ka, yMHOXeHHOe Ha 100, naer copepxkanue akrtusHolt CaO
B MUIIHIDaMM-3KBHBAJIEHTAX B JUTPE.

Cona KaJbIIHHUPOBAHHAA

7.4. Coja kanbuunHupoBaHHas TexHuueckags Nap,COj;
(FTOCT 10689—70) no comepsaHHI0 OCHOBHOTO BENIECTBA M
npuMecell BHIYCKaeTcst Tpex copTos: 1-ro, 2-ro, 3-ro; mpen-
CTaBJ/IsieT COO0H MeJIKMi THIPOCKONMYHBIH IOPOIIOK GeJoro
IBeTa, COLEepXaiuii B 3aBHCHUMOCTH OT copTa (MO CyXoMy
BeltecTBY) coorBerctBenuo: 98. 94, 919 NapCOj; kaaus B
nepecuere Ha KgO 2,3; 6,0; 8,5%; xenesa B mepecyere Ha
FegO; 0,029% (Bo Bcex coprax); HepacTBODHMOTO B BoJe
ocratka 0,29% (Bo Bcex coprax) u Baaru #He Goaee 1%.

JaHHble 0 PacTBOPUMOCTH COJH B BOJE IPH PasIUYHBIX
TeMueparypax ¥ HJOoTHOCTH pacTBopoB NasCOs mpuBemeHn!
B TabJ. 31.

Tab6auma 31

PacTBOPUMOCTb KaJbIUHUPOBAHHOMA COIb B BOJE
NpY Pa3JMYHBIX TeMNepaTypax

Temnepatypa PacTBOpHEMOCTS TemnepaTtypa PactTBopuMocTd
BOAH, °C Ge3BOAHOK BOAR, °C GesBogHOK
Na,CO;3, % Na,COs, %
0 6,4 30 29
10 11,2 40 33,2
20 17,8 50 32,2

Huis onpenesieHHsl KaJbLUUHAPOBAHHOA COABl B TEXHHUE-
CKOM IIPOAYKTE TIPHMEHSIOTCS CJAEAYIOUINe DeaKTHBHI:

1) xucnora coasHas, 0,5 M. pacrBop;

2) MeTuJIOBHIft OpaHXeBh#t (uHamkarop), 0,1%-uuit pa-
CTBOD;

3) BOma AUCTHJIMPOBAHHASA.

7.5. J1aa npoBenenns aHajn3a 1 e conbl, IIpeBapHTe/b-
HO BLICYIIEHHOH Jo mocrosHHON Maccel npu 105—110°C,
B3BEMKBAIOT, TOMEN[AIOT B KOHWYECKYIO KOJAOY BMeCTH-
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moctbio 300 ma, pactBopsiioT B 50 #4 BOAL, NPHOABIAIOT
| xammo pacTBOpa METHJIOBOIO OpaHXKeBOr0 H THUTPYIOT
pacrBopoM HCI 1o nosiBienust po30BO-OPAHKEBOH OKPACKH.
Comepxanne obiei menoynocte X B % B nmepecueTe Ha
Na,COg BRIYHCASIOT IO GopMyJie
Vv 0,0265 100
X= ——G
rone V—o6rem 0,5 u. pacrsopa HCI, uspacxomoBansoro
Ha THTPOBaHHe, MA;
0,0265 — xomuuectso NayCOj, cooTBeTcTBYIOmEee 1 x4 TOU-
so 0,5 1. pacrtsopa HC], ¢;
G — HaBecKka coJiHl, 2.

Harp enxmit rexnHnueckuii

7.6. Hatp enxuii TexHuuecku#l npegcrasiser coboft Oe-
JyI0 HENpPO3PAuHYIO THDPOCKOIMYECKYIO MacCy, pPacIJIHIBaIO-
myiocss Ha Boaayxe. IIpm BOJOMOArOTOBKE NPHMEHSIOTCS
mapku A u B ¢ comepxanuem ne menee 95—929% NaOH nu
He Goamee 3—2,6%  Nay,COs 15—3,75% NaCl #u
0,2% >xenesa B nepecuere Ha Fe O3,

JlaHHBle O PACTBODHMOCTH M IJIOTHOCTH PacTBOPOB eA-
KOTO HaTpa NpuBejeHH B Taba. 32 u 33.

Ta6aunma 32
PacTBOpHMOCTB €AKOro HAaTpa B BOAE NpPH PAIJHYHBIX
Temineparypax
TeMnepaTypa PacTeopumocTh TemnepaTypa PacTBOPEMOCTH
BOMbl, °C NaOH, % BOAH, °C NaOH, %
0 29,6 20 52
10 34 30 54
40 56
Tab6numa 33
Ynenbubiii Bec pacTBOPOB €AKOT0 HaTpa npu Temuepatype 20°C
Coaepxanue NaOH Conepxanue NaOH
YpaenbHu Bec YneaeHnit Bec,
% 10 Becy 2ja efna % 1o Becy ela alna
1 10,1 1,01 6 63,9 1,065
2 20,4 1,02 7 75,31 1,076
3 30,95 1,03 8 86,9 1,087
4 41,7 1,04 9 98,8 1,098
K 52,7 1,05 10 110,9 1,109
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7.7. Ins onpefesieHusl COAepXaHusa eIKOTO HaTpa B Tex-
HHUYECKOM MpPOLYKTE NIPHMEHSIOTCS PEaKTHBH:

1) xmcaoTa coasnas, 1 H. pacTBOp;

2) denoadranenn, 1% -upi cupToBof pacTsop;

3) Gapuit xaopucthiii, 10%-Hb% pacTBoOp;

4) Boza AHCTHANHpOBaHHadA, He comepxamas CO,. To-
rosurcs no I'OCT 4517—65.

Ilepen ompemenenueM C mpoOGH €4KOr0 HATpa YRAMSIOT
BEpPXHHH BHIBETpHBLIMECS cJof, OwnicTpo B3BemmuBawTr 20 2
¢ TounocTeio fo 0,01 2. 3aTem HaBecKy HepeHOCAT B KOJGY
emkocTbio 500 #4 u pacTBOpsAIOT B Bofie, PacTBOp oxsaxna-
IOT 10 KOMHATHOR TEeMIepaTypHl, HOBOLAT 00'beM €ro BOJOM
IO MeTKM M TIlaTeNbHO NepememuBalor. [lonywalor pac-
TBOp A.

25 m4 pactBopa A oTGHPAIOT B MEPHYIO KOJAGY eMKOCTHI0
500 ma, mpuauBaioT 300—400 x4 Boxbl, pPacTBOp OXJaxKa-
IOT 0 KOMHaTHOH TeMnepaTypsl, 3areM JHOBOAAT OO0beM
pacTBopa O MeTKW H TINATENbHO NepeMelIuBaloOT — pacT-
Bop B.

7.8. Ins ompeneneHusi B KOHHUECKYIO KOJIOY €MKOCTBIO
250 w2 npuauBaioT nunetko#l 25 m.: pacrsopa A wim B,
npumBaioT K HeMy 20 m4 pacTBopa XJOpHCTOrOo Oapus
(mpemBapuTeNbHO HeATpPaNM30BAHHOTO 1O (deHONPTaNEHHY)
H THTPYIOT cofiepkKHuMoe KOJOH 1 H. pacTBOPOM COJSHOM
KHUCJIOTHE C HHAMKATOpPOM (henoadTanernHOM.

CopepxaHyue eIkoro HaTpa B TOBapHOM mnpoxykre X
BRIYHCJIASIOT 0O hopmysie

V-0,04-500-100
G-25 ’
rae V—o6beM | H. pacTBOpa COJNSHOM KHMCJIOTH, mOUIEAUIeH
Ha THTPOBaHHE, MA;
0,04 — KOJIMYeCTBO €LKOr0 Harpa, COOTBeTCTByIOIlee 1 Ma
1 H. pacTBOpa COJMISIHOK KUCJIOTHI, 2;
G —mHaBecKa €J(KOro HaTpa, B3sTad JAJA IPUTOTOBJIEHHS
pacrBopa A niu B, e.

X=

Coab nosapennas numesas (FOCT 13830—68)

7.9. IloBapenass conb BEIIYCKaeTCs € COAEPXKAHUEM
NaCl, cunras Ha cyxoe BemecTBO, He MeHee 989% (BHIcHi
copr), 97,5% (1-it copt) u 96,5% (2-ft copr) u HepacTBoO-
pUMBIX B BOfe BemlecTB coorserctenro 0,2; 0,5 u 0,9%.
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PacrsopuMocts NaCl mpu m3MeHeHHH TeMuepaTtypsi BOIKI
TOUTH He H3MEHSIEeTCS U coCTaBAdAeT 0KoMo 26—27Y%.

Hanupie 0 miorocty pactsopoe NaCl mnpusesensn B
Taba. 34.

TaGnuma 34
Yneavunifi Bec pacrsopos NaCl pa3imunoli KonnesTpanuy
Cozepxanne NaCl Coyepkagne NaCl
Y aeauabifi Yaenpnmi
% mo Becy efa sec, 2/na % 1o Becy B Bec, 2/#a
0 10,1 1,005 8 84,5 1,056
2 20,3 1,013 9 95,6 1,063
3 30,6 1,020 10 107,1 1,071
4 41,1 1,027 12 130 1,086
5 51,7 1,034 15 166 1,109
6 62,5 1,041 17 191 1,124
7 73,4 1,043 20 230 1,148

Kucaora cepiasi rexuuueckaa Hy;SO; (FOCT 2184—67)

7.10. CepHas KHCJIOTa — IIpO3pauHasi OeciyBeTHas Mac-
JAAHUCTAA KHBAKOCTh, COAEpPKHUT oT 75 10 949% H,SO, B 3a-
BHCHMOCTH OT BH/AA KHCJOTH (6alieHHAas, oJeyM, KyInopoc-
Hoe macjao u Ap.). CepHas KuCaOTa CMEWIMBAeTcsl C BOZOM
B JIOOBIX COOTHOIIEHMSiX. PacTBopeHWe CepHOfi KHCIOTH B
BOJE HAET C GOJbLIMM TEIJIOBBACJASHUEM, TIOSTOMY TIPH NPH-
FOTOBJIEHHM PacTBOPA CEPHOH KHCJOTH €e CjJefyeT TOHKOH
cTpyeft npu nepeMelMBaHMH BJAMBaTh B BOAY. CoBeplIeHHO
HEJONYCTHMO BJUBATh BOAY B CEPHYIO KHCJOTY.

Yaenvnble Beca (IJIOTHOCTh) PacTBOPOB CEDHOH KHCAOTHI

npuBeReHH B Tada. 35.
TaGaunma 35
YaeanHbit BeC pacTBOPOB CEPHOR KUCJOTH npH Temnepatype 20°C

Conepxanue H,SO, " Cogepxanue H,SO,
Yaeasnuft Be Yaenvuuilt Bec
% mo Becy| efa pacreopa, 81*% % mo Becy eia pacteopa, 2/ua
0,5 5,03 1,003 9 95,32 1,059
1 10,05 1,005 10 106,6 1,066
2 20,24 1,012 15 165,3 1,102
3 30,56 1,018 20 227,9 1,139
4 41,00 1,025 25 294,6 1,178
5 51,58 1,032 30 365 1,219
6 62,31 1,038 40 521 1,308
7 73,17 1,045 50 697,5 1,395
8 84,18 1,052 70 1127 1,611
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Kucaora consnas texunueckas HCl (I'OCT 1382—69)

7.11. Congnas KMCJOTa — NPO3pPAYHAs XKULKOCTb XKeJTO-
BaToro ipera 6e3 ocajKa W MeXaHWUeCKHX npumeced. 1-it
copr coxepxkur He menee 27,59% HCI u ne 6omee 0,4% cep-
HO¥ KHCJOTH B mnepecueTe Ha SQg, 0,03% Fe m 0,019% AS.
2-i1 copr copepxuT Takke He MmeHee 27,5% HCI, ne Go-
saee 0,6% cepHolt KuciaoTh B nepecuere ma SOs; conmepxa-
nue Fe u As He HopMupyeTcs.

Tpunarpuiibocdar Na;PO,-12H,0 (IFOCT 201—58)

7.12. Tpunarpuiipochar — Kpucranib 6e10T0 U XKeATo-
BaTtoro nsera. Comepxanne PO, B ToBapHOM MpPOAYKTe He
menee 23,7%, a HepacTBOpHMLIX BemiecTs He Gosee 0,1%.

Tlpu onpenenenuu CcoJepxKaHuss TpuHaTpHiihocdara B
TOBapHOM NIPOXYKTE TIPUMEHSIOTCS PEaKTHBHI:

1) xumcaora coasnas, 0,1 H. pacTBop;

2) HaTpHH XJOPHCTHI,

3) ¢enondranens, 1%-Hbl ciupTOBOH pacTBoOp,

4) natp enxuf, 0,1 H. pacTBOp;

5) merunoBmli opamxessi, 0,19%-uui BOLHBIA pacTBOp;

6) BoNa AUCTHJIMpOBaHHAs, He coxepxkamas COg.

7.13. Jlnsa onpenenenus 10 ¢ tpumarpufidocdhara B3Be-
muBajpT ¢ ToyHocTho Ao 0,001 e, pacrBopsiior B HeGOABLIOM
o6veMe Boxbl, He comepxaieii CO,; B MepHO#l Koibe em-
KocTbio 500 M., moBOAST 0GbeM pacTBOpa TOU Ke BOJOHK IO
MEeTKH Y TIIATeJbHO JIepeMeUIMBaloT,

25 ms pacCTBOPa NEPEHOCAT B KOHHWUECKYIO0 KOJGY eMKO-
ctbio 200—250 x4, moGasasor 10 ¢ XaI0pUCTOro HATpHs, 5—
6 xamesp pacTBopa (eHOJ(pTaNeHNHAa H THTPYIOT PacTBOPOM
COJIAHOM KHCJIOTHl JO WMCUE3HOBEHHS DO30BOI0 OKpallUBa-
Husa — V. 3arem mo6aBiaioT 2—3 Kaniu pacTBOPA METHJIO-
BOTO OPaHXKEBOrO ¥ THTPYIOT TGH JKe KHMCJIOTOH IO M3MeHe-
HUS OKpalMBaHWs METMJIOBOTO OpaHXKeBOro — Vo, mocie
yero JX06aBJAAOT H3OHITOK (1 M4) KACAOTH, KHUNATAT 2—
3 mun, oxaaxnpaior 6e3 moctyna CO,, TOUHO HEATPANU3YIOT
0,1 H. pacTBOPOM €AKONO HATPA O NMOSBJEHHA OPAHKEBOTO
OKpalwuBaHusa, 3ateMm pactBop turpyior 0,1 H. pacrBopom
€IKOTo HaTpa IO NOSBJEHUS PO30BOI0 OKpaIIMBaHUSI — V.

B cayuae orcyTcTBug B TpuHaTpuidochare yriaekucaoro
HaTpHs U GuKapGoHaTa Bce TPU 06bema (C y4eToM HOpMaJb-
HOCTH) AOJXKHBI ObTh paBuu: V)=V,=V; Ecau storo ne
HabuonaeTcs, To cofepxauue Tpusarpuiidocdara X B % B
nepecuere Ha PO, BHIYHCIAIOT IO GOPMYTe
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X — Va-0,009498-500-100
G-25 !
rae V3 — 06beM pacTBopa emKOro HaTpa, NOeAHf Ha
TpeTbe THTPOBAHHUE, ML,
0,009498 — xosmectBo POy, cootBercTByIOmee 1 x4 TOU-
Ho 0,1 H. pacTBOpa eIKOro HATpa, 2;
G — naBecka TpuHaTpuiidocdara, e.

lekcameradocar narpus texamuecknii (NaPOs)g

7.14. Texcameradochar HaTPUsA ABJAAETCA KOMIJIEKCHBIM
coenunenneM Nas[Nas(POs)s].

lexkcaMetatocaT HATPUS MOXKET OBITb TOJSYIEH NyTeM
HarpeBadus ¢ochopHokucanx coneft NaHyPO,4 NagHpP207
nmn NaNH,HPO, 1o temnepatyput 700°C c mocaeayomum
GLICTPHIM OXJaXAeHNeM Daci/aBieHHOR MacCH.

O6pasoBaHue rekcameradocdara HaTPUS IPH 3TOM IpoO-
HCXOJUT MO CeRylomel cxeme:

250—505 °f 5—i ° 607—640 °C
NaH,PO, 2 (NaPOy) 227 S (NaPOy), <
+(NaPOy), "% (NaPOy),.

B wuHrepBane Temmepatyp 250—505°C oGpa3yercs
MmagmopacTBopuMas B Boxe coib (NaPOjs); — rpumeradoc-
¢dar Harpus. Ilocaensmit ycTOAYMB JMIIL JO TeMIEPaTyphHl
607°C m B mpenmenax 607—640° C mepexofuT B TeTpaMera-
docdar warpus (NaPOs),. Ilps manaoHefneM HarpeBaHHR
no 700°C m ObLICTPOM OXJaXIEHWM PaCIJIaBIEHHOH MaccHl
mosryuaercs rekcameradocdar satpusa (NaPOs)se.

Mennennoe oxyax/jeHue pacIJaBJeHHOR MacChl NpH-
BOXMT K 00paTHOMY mepexony rekcaMmeradocdara B Terpa-
meradocdar, a 3ateM B TpuMeradocdar HaTpUs.

HanGosnee pacmpocTpanenHoll u3 xuciaor docdopa sB-
nsercs oprodocthopras kucaora HzPO,, koropas npu nimw-
TeJbHOM HarpeBanuu Xo 250—400°C B pesysnbraTe OTIEDN-
JIeHHs] MOJIEKYJl BOZAH! HOCJeNoBaTeJbHO oGpasyer mupodoc-
¢dopuylo u MmeTadocopHYIO KHCIOTY IO PEaAKIUIM:

nupodochoprasn
KHCJIOTa
2H;PO, ~ H,P;0; + H,0;
metadochopraas

KHCJI0Ta
H,‘sz’ -2 I‘IPOs + Hgo.
Kaxk cama meradoctopnas kucjiora, TaKk H ee COJH B
PacTBOpe ¥ B PacIIABJIEHHOM COCTOSHHH 0oJiee HIH MeHee
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NOJHMEPU30BaHHl, T. €. 06Pa3yIOT U3 MOJeKy/J OXHOTO H TO-
TO XKe BellecTBA Gosiee CJIOKHBIE YaCTHIL C YABOGHHEIM,
YTPOEHHHIM M T. A. MOJeKYyJIApHHIM BecoM. OHM OTBevaT
¢opmyne (HPO;),, rae x=2=6.

OnuuM H3 TMOJTHMEPOB HATDHEBOR comu MeradocdopHol
KHCJIOTH ABJIseTCs rekcameradocdar HaTpus, NpeACTaRJIs-
fomuit co60H CTEKNOBUAHYIO TM'MIPOCKONUYECKYIO COJb, CIO-
COGHYIO C TeueHWeM BPEMEHH pPacIILIBATLCH BO BAAXKHOM
BO3JIyXe.

Ilpu pacrBopenun rekcameradocdara HaTpHs B NPHPOA-
HBIX BOJZaX, comepxalqux katvonu Ca2+ m Mg?+, u npu n3-
ObITKe ero MO OTHOWIEHMIO K 3THM KAaTHOHAM o6pasylores
pacTBOPHMEIE KOMIUIEKCHLIE COEXMHEHHS, B KOTOPHIX aTOMHI
HaTpus B aHHOHe rekcameradocdara oOMeHHBAIOTCH Ha
atomn Ca?+, Mg?* m apyrue noJuBajieHTHbIE KaTHOHH, CO-
Jepxamuecsi B Boje. B yacTHOCTH, JMJs <oJieli KaJblud,
MarHus 4 JBYXBaJeHTHOTO XKeJe3a (opMysa 06pasyiomuxcs
¢ rekcaMmeragocthaToM HATPHSA PACTBOPHMBIX KOMIIEKCHHIX
COEMHEHUI UMeeT CAeRYIOLHHA BU:

Na, [Ca, (PO;)gl; Nap [Mg, (POg)gl; Na, [Fep (POg)s).

Jlucconuamus 3THX COeMuNeHuH naer wKaTuoHn Nat u
KOMIIJIEKCHEIE aHWOHBI

[Ca, (PO "5 [Mgs (POs)l"™:  [Fe, (POy)el* ™.

Ecau B pacTBOpe He MMeeTcs m3GHTKA rekcameradocda-
T4 HATPHSA 1O CPABHEHHMIO C MONMBAJEHTHHIMY KaTHOHAMM, TO
uxer o06pasoBaHHe MaJOPacTBOPHMBIX COeIHHEHHH, HaNpH-
Mep, THRa rekcameradocdara xanpuua Ca[Caz(POs)e], B
KOTOPOM BCe HOHBEI HATPHS 3aMeIleHH KaJblHeM.

TexcameradocthaT KaJblHs SBASETCS MaJOPacTBODPH-
MBIM COGIMHEHMEM X IIPH KOHLEeHTpauusx Gosee 100—
150 m2/4 BbImajaer u3 pacTEOpa, BH3HIBasE €N0 NOMYTHEHHE,

D10 coeauHeHNe MOXET OHITb JIETKO NEpPeBeleHO B pacrt-
BopuMoe cocrosinne Nap[Cagd(POs)e], eci 106aBUTh H3GHI-
TOK rexcameradochara HaTpusi. B srom ciywae MyTh, KO-
Topas obpasyercs npu u3bbTke cycmeHsum wMeTadocdara
KaJIbIUsA, HCue3aeT ¥ PacTBOP CTAHOBHTCH NPO3PAUHBIM.

Ilpn moaroroBke Boxn rekcaMeracdocdar HaTpusa Moxer
TIPUMEHATLCA:

a) IJs TIpefympexJeHys OcaxJeHHs KapOoHaTa KaJb-
nust CaCOg B BOLONPOBOAHEIX CUCTEMAX;

6) Aas mpefoTBpAILEHHS BHIEJEHHS 0CafKa THADPOOKU-
CH JXeJie3a U3 BOX, COAepKallUX XKeJje30;
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B) QIS PacTBOPEHHS KapOOHATHHIX M KeJNE3HCTHIX OT-
JIOXKEHHUI;

r) g GopbOH ¢ Kopposueft TpyO M HaCHILGHHEM BCIOM-
CTBHE 9TOrO BOAH! COSIUHEHHAMY Keaesa.

T'excameradocdar HaTpua XOpowmlo pacTBOpUM B BOZXE.
IMpu remmepanype 20°C pactsopuMocTb ero pasHa 973,22/4.
C moBLIIEHHeM TeMiepaTypH (PacTBOPUMOCTb ero BO3pac-
ter u npu 80° C mocturaer 1744 ¢/a.

B BomHmx pacTBopax rekcameradocdar HaTpus THAPO-
JU3yeTcsl, MPHYEM NOBHIUEHHE TeMUEPaTypHl yCKOpsAeT
ruppoaus. KucaoTe, BBeileHHEHEe B PacTBOPH TreKcaMeTa-
doctara HaTpus, TaKKe YCKOPAIOT THAPOJHUS, MPUYIEM C
YBEIUYESHAEM KOHIEHTPAIMH KUCJAOTH THAPOJH3 YCKOpseT-
os. Han6oJsblree yCkopeHHe THAPONH3a BHISHIBAIOT COJIAHAS
¥ a30THas KUCJIOTHL.

KoHeuHHIM NpOAYRTOM THMAPOJH3a SBJsSETCS opTodoc-
¢ar natpus. PactBop rexcameradocdara Harpus ¢ conxep-
xanueM 3 2/2 Nap[Na,(PO;)g], mpmroToBAeHHHIi Ha
129%-no#t cosnof xucnore, yepes 24 4 npu 20°C rampoay-
3yeTcs MOJHOCTBIO Jio opTotdochaToB.

B BoguoM pactsope rekcameradocdar Harpus AHCCO-
LUHUPYET TIO CXeMe

Naj [Na, (POy)] = 2Na* +[Na, (POy)s 1~

IMpu mOBTOPHOM HarpeBaHHM [Mepexof u3 TpHMeTadoc-
¢ara B rekcameradocdar HaTPHA NOJYIUTb HENb3Y.

B saBucuMoCcTH OT cnoco0a TPUNOTOBJIEHHS M UYHUCTOTHI
MCXOJHEIX IPOAYKTOB rekcameradocthar HaTpusa MOXET CO-
JiepxaTh HEKOTOPOE KOJIMUECTBO NpuUMecedl B BHIe HepacT-
BopuMO# B3Becu, nupodocdaTa HaTPUs (KUCIOTO WJIH CPefi-
Hero), oproocdaros xKenesa, KapOOHATOB U AP.

Ecau uMeerca Kucauifi mupodocdar narpus NagHoP,04,
TO BOJHHE PacTBOPH rexcaMeradocdara HaTpus HMeEIOT
gueaylo peakuuio. Cpennue couu nupodocdara u xapbona-
THI COOBIIAIOT pacTBOpaM rekxcameradocdara HaTpus ie-
JIOYHYIO PEaKIMIO.

Unernlfl rekcaMeropochar HaTpus COLEPKHT OOGBIYHO
xo 98%

Na, [Na, (PO,)s] 1 okono 2% NagH,P,0,.

Conepxanue MeradocdaroB 8 HeM cocTaBiaser 68—
69% P.Os. Beamuuna pH 1%-moro pacrBopa umcroro
rekcameradochara Harpus xogebaerca B mpexenax 52—
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B TexunueckoM rexcameratdocdare HaTpmsi, MSTOTOBJSA-
emoM JlomatmuckuMm (ocoputHrM pymHHKOM (T. Bockpe-
cenck MockoBcko#i o6Gaactw), copepxaHne MeTadocdaro
skpuBajtienTHO 53—57Y Py0s mam 70—719% Nap[Na,-
-(POs)g]. 1%-upii pacTBOp STOr0 peareHTa COREPKUT
0,059% nepacrsopumuix mpuMmece 0,04—0,06%/, xenesa. Be-
amunna pH 1% -Horo pacreopa pasna 6,8.

7.15. Ecau naprus rexcaMeradochara HaTpus JOCTAB-
JeHa B GupoHax, 00ukax uan 6adKax, TO CoJepXKaHue akTHUB-
HOH YacTH HYXHO ONpeNeNsiTh He MeHee 4eM B 3 Ooukax
(6unonax uau G6aHKax), ecam ofllee KOJHYECTBO MX MeHee
20 u B 5 Goukax, GuEoOHAX Wan GaEKaxX, €CIH KOJUUECTRO
ux npeBrmaer 20.

W3 xaxaoh Gouku (Gmaona wuam GaHKH) OTGHPAIOT
0,5 k2 MpoONyKTa, pPacHpeNenasioT €ro paBHEIM CJI0eM Ha Gy-
Mare, OeJAT KPecrooGpasHHMHU JUHHAMHA Ha 4 uwacTtH, oT6u-
paoT M3 KaXAOA 4acT¥ N0 5 2, NepeMelnBAIOT OTOGpaw-
HEle MOPIUY ¥ NOJYYAI0T CPeJHIO IPody.

U3 cpexnefr npoGul GepyT HaBecKy 1 2 u pacTBOPSIIOT B
1 2 gucTHMMpOBaHHOA BOgH. PacTBopeHue TIPOM3BOLSAT
CIeIyoIuM 06pasoM: HABECKY BBICHINAIOT B MEPHYIO JIATPO-
BYIO K0JIOy, B Kotopoii umeercss 200—300 »#2 pmucTRIIHDO-
BaHHOR BOJBI, M BCTPSXMBAIOT B TeueHue 1—2 # jmo moJHO-
IO paCTBOPeHMs B3STOX HaBecKH. 3aTeM MOJHBAIOT KO METKH
JUCTH/UIHDOBAHHOM BOXOH, TIATENbLHO mepeMellHBalOT U OT-
oupaior 100 #2 gns ompeneseHMs COZePXKaHUA TreKcaMmera-
docdara HaTPUSA B TEXHHIECKOM NPOJYKTeE.

100 x4 TPUFOTOBJIEHHOIO ONMHCAHHLIM 00PA30M PacTBOpa
TIOMEIaloT B KOHHUECKYI0 K06y emkoctbio 200—250 ma c
TIPHTEPTON HMJIM PE3UHOBON TMPOOGKOR H THUTPYIOT, BCTPAXHBAS
xomby, 0,1 H. pacmBopoM xaopucroro Gapus BaCl,
(12,216 ¢ BaCly-2H,0 B 1 # JOuCTHAIMDOBAHHOA BOJLHI)
[0 TOSIBJIeHUS omajecnmeHuuu (cmaboit mytu). 1 x2 0,1 =
pacmeopa BaCl,, uspacxomoBaHHOIO Ha TMTPOBaHHE, COOT-
serctByer 10,15 me rekcameradocthara HaTpHs, BHIPaXKeEH-
Horo B Py0s.

ConepxaHue rekcaMeradocdarta Hampus (aKTHBHOR
uactu) X B Y% B HcCIefyeMOM NPORYKTE BHUHUCIAETC MO

opmyJe
bopwy X =n-10,15,

rne n—koaudectso 0,1 H. pactBopa BaCl,, momenmero Ha
TUTPOBAHUE, MA.
7.16. MeradocthaTn B BOIe ONPEAENAOT N0 pPasHOCTH
Mexry conepxannem ¢ocharos B AByX npobax:
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1) o6paGoTanHOil KPeNKOil a30THOM KMCJIOTOH JJis Ipe-
BpaueHusi Metadocdaro B op1odocdatet (B sTOK TpOGe
ONpeNe/AIOT CYMMH MeTa- ¥ oprodocharos);

2) HeoGpaboTaHHON KDENKOil a30THON KMCJIOTOH, B KOTO-
POl OIpeneIaoTos TOJAbKO OpTodocdaTsL.

IIpy aHaju3e NPHMEHSAIOTCA CJAELYIONIHE PEeaKTHUBLI:

1) cossnas kuciaora, pasGasnennas 1:11;

2) pacmBop Meru/IOBOro opamxesoro, 0,19%-Hslif;

8) asorHas XuCJIOTa, padbasaennasn 1.1;

4) pacTBOp aMMuaxa, 20—24 % -Herit.

7.17. lna onpenenenns K 50 ma mpospauHoR uccaenye-
MOH BOJBI TIPHOABJSIOT KATIIO METHJIOBOTO OPaHXEBOTO H
MOAKHMCJSIOT COJAHOM KucaoToll 1+11 no mepexoja OKpackKu
B 30JI0THCTO-OpaHXKeBylo. [Ipu6Gasasior 15 #a a3oTHOR Kuc-
J0Th 1:1 ¥ Kunatar 8 TedeHue 15 mum, oXMaxIalOT U
HEHTPAMM3YIOT PacTBOPOM aMMHaKa JO CJlabOKHCION peak-
1un. 3aTeM onpegensior gocdarthl ciaexywomuM o6pasoMm: B
nunuaap Ienepa Ne 1 HaausaioT npoOy BOAbI TIOCJE HEHT-
panusauuy U JOBOIAT AUCTHJIMPOBAHHOR BOxoH 1o 100 na.

B nuiaunap I'emepa Ne 2 noMelnaloT cTaHAAapTHLIA pacT-
BOp (ocaTa Kauaus, pasbaBieHHBIH AUCTHIIMPOBAHHON BO-
noi o 50 wsa B muauenp Ne 1 npu mepeMemIMBaHWH BBO-
aat 4 ma MonuGaeHoBokuciaoro amvonns 1 0,5 ma  xJa0-
PHCTOTO 0JI0Ba, a B IMJAMHAD Ne 2 BBOIMT 2 MA MOJHGXHe-
HOBOKHCJIOr0 aMMoHust u 0,25 ms xmopucroro ojnoBa. Uepes
2—5 mun xupkocTb M3 nuauuapa Ne 1 causaloT uepes
KpaH X0 52 M4 YU KOJOPUMETPUPYIOT, KaK IpDH ONpefeJeHHH
oprodocdaros.

Cymmy docdartos ¢ B m2/s, cuntas na PyOs, paccuuthi-
BaIOT No gopmyJe

s _ _0,05n41000

LA 5-50

rae 0,05 —xomnentpanus ¢ocdaToB B CTAaHAAPTHOM PacTBO-
pe, Bepaxennas B PpOs, m2/ma;
71— KOJIMUECTBO CTAHJapPTHOTO pPacTBOpa, TIOMeIleH-
HOTO B HuauHap Ne 2, ma;
@ — BBICOTA CcTONI6A XKMAKOCTH B nuauHape Ne 2, cm;
b — BrICOTA €T0JI64 XUAKOCTH B Imianuape Ne 1, cu;
50 — o6beM mcciexyeMofi BOAbL, B3ATOH AJs ompefe-
JIEHHS, M.
Ecan B uccnenyemoi Boxe ¢ocdaroB cosepxurcs Goiee
2 me[a, TO mONydaeTCs CAHIIKOM TEMHas OKpacka H Heol-
XOAMMO TIPOM3BECTH IpENBapUTENbHOe pas3baBJieHHe HCcJe-
JyeMoH BOZABI JUCTUJIMPOBAHHOM.
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ITo pasnocrn mexay cymmol pocatos ¢ u oprodoc-
¢baramu onpenensnioT Meragocdarhl.

7.18. Jlns onpenenenna oprodocdaros 50 #a mccremye-
MO# BOJHI, CBOGOJHON OT B3BeCH MW OKPacKd, MOMEIIAIOT B
uunueap Fenepa Ne 1 m npu nepememuBanuu  noGaBJasior
TyXa 2 M4 pacTBOpa MOJHGAEHOBOKHMCIOTO aAMMOHMSA M 1O
0,25 M4 XIOPHUCTOND 0JIOBA.

B mummnap Ienepa Ne 2 sBogar or 0,1 xo 1 x4 cranzapr-
HOro pacrsopa ¢ocdara kanusa (B 3aBHCHMOCTH OT COAEp-
Xkanus ¢ocharoB B uccrexyeMoit Boje), pasbaBAsIOT muC-
THANAPOBaHHOH BOJO# No 50 M4 M WPH nNepeMemHBaHUU
BBOIAT TyAa TaKOe JKe KOJMWIECTBO DeaKTHBOB, KaK B IH-
Jaunape Ne 1. Yepes 2—5 uun pacTsopH KOJOPHUMETPHDYIOT,
BHPABHUBAf OKPACKH B IMJIUHAPAX C NOMOMIbIO KPAHOB, BH-
myckasi 9acTb pPacnBopa M3 HUAWHAPA ¢ 6oJiee MHTEHCHBHOM
OKPacKOf.

Conepxanne oprodocdaroB X B se/2 B HcclaenyeMoi
BOJE PacCYHTHIBAIOT MO GopMyJe

X = 0,05 na-1000
.50

rae 0,05 — xonnentpamus ¢ochaToB B CTaHAAPTHOM pact-
Bope, BpaxenHas B PyOj, me/ua;
n —KOJUUECTBO CTaHAApTHOrO pactBopa (ocdarta
KaJlus, [OMEIIEHHOT0 B WMAHHAp Ne 2, ma;
a— BHICOTa CTOJI6A KUAKOCTH B IMJIMHADe Ne 2, cm;
b — BHicOTa ¢TOJGA XHUAKOCTA B TMuyunApe Ne 1, cm.

8. PEATEHTDI,
NMPUMEHSIEMBIE B MPOYUX NMPOLECCAX
OBPABOTKH BOJbI

Harpnit kpemuedropucrbiii TexanYeckui
(TOCT 87—66)

8.1, Harpuit kpemuedropuctniii Texunyeckuit NaSiFs —
MeAxufi KpUCTa/JJIMYeCKHH TMOpOmOX Gesoro IBeTa, MHOTAA
C CepnM MJM KeJATOBAaThIM OTTEHKOM. Bmucmuii, 1-fi m 2-it
COpTa COflepKaT COOTBETCTBEHHO He MeHee 98, 95 m 93%
NaySiFg, ne Gosnee 19 Bnaru u ne Goaee 0,1—0,159% cBo-
Goxmnolt KucaoTH B nepecyere Ha HCI. PacrsopmMocTts B BO-
ae npu 20°C 0,7% u npu 40°C 1%. Hcnoassyercst aqs ¢ro-
PHDOBAHUS BOXHI.
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8.2. Tlpu onpeneneHun comepxaHug KpeMHe(TOPUCTOTO
HaTPHsl B TEXHMYECKOM IPOJLYKTe NPHUMEHSIOTCS PEaKTHUBHL:

1) natp enxwuit 0,5 H. pacTBOp;

2) denondranens, 1°Z -HBIJl CIUPTOBOM PacTBOP;

3) Boxa aucTHiIMpoBanHasd, He coxepxauas COq.

Jna onpemenennst 1 2 KpeMHeT1OpPHCTOrO HATPUsA B3Be-
OMBaloT ¢ ToyHocThIo N0 0,0002 2, noMelnaioT B KOHHYECKYIO
KkoJ6y eMrocTbio 250 M4, npubasasior 100 s ropsmue# Bo-
Jn, 2—3 xamm ¢enondranenHa u TuTpyior 0,5 H. pacTBopoM
€/IKOI'0 HaTpa JO HOSBJIEHHS PO30BOrO OKpaIUWBAaHHA, MOC]e
Yero COflepKHMOE KOJGH HAarpeBaloOT IO KUIEHHS M CHOBa
THTPYIOT 10 MCYE3aIOLIEN0 PO30BOT0 OKpaIIHBaHHS.

OTMeuanT YHCI0 MWIIHJIHTPOB €IKOTO HATpa, NOIIeX-
Ilee Ha THTPOBaHHE KPeMHe(TOPHCTOrO HATPHSA ¥ CBOGOXHOM
KHCJOTHOCTH.

KoanuectBo enxoro Hatpa V, B M4, oTHeceHHoe K 100 2
KpeMHedTOPUCTOrO HATPusl M HpuBeleHHHE X 0,5 H. pacTBo-
PY, BHIUACASIOT N0 hopMmye v 100

Vl:G'

rae V—o6bem 0,5 H. pacTBopa eIxoro HaTpa, mNOUIERUIUH
Ha THTPOBAHHUE, MA;
G — naBecka KpeMHeGTOPHCTOTO HATPHS, 2.
Coznepxanne kpeMHedropuctoro Hartpus Na,SiFg X B
% BBHIYHCJSIOT TIO cb%my.ue
= (V;—V,)0,0235,

ne Ve —xoammectso 0,5 H. pacTBopa €IKOro HaTpa, COOT-
BETCTBYIONIee ¢BOOOAHON KMCJAOTHOCTH (Ompexe-
JIeHUE OM. HUXKeE), MA;
0,0235 — kosmuectBo NagSiFg, coorsercrByromee 1 ma
0,5 1. pacTBOpa eAKOroO HaTpa.

8.3. lns onpeneseHus: COAEPKaHUA OBOGONHOA KHCIOT-
Hoctu ( B mepecuere Ha HCI) npuMeHsioTCst peaKkTHBH:

1) Kanauix XJOpHCTHIH;

2) nartp emgmit, 0,1 H. pacTBop;

3) mermaoBblt xeaThd, 0,19%-HEfA cmwpTOBON pacTBop;

4) meruaoBbIA cumMi (MexuMmuHcKui npemapar), 0,1%-
HRII CIHPTOBO# PacTBOD;

5) cMemraHHb HHAUKATOD, NPHIOTOBJIEHHKA U3 METHJIO-
BOrO 2KEJITOTO M METHJIOBOFO CHHEro B OTHOLIEHHWH IO 0G'Be-
My 1:1 (coxpaHsilOT B T@MHO! CKJISHKE);

6) Boja IMCTHNIMPOBaHHAs, He conepxamas CO,.

8.4. [1pm onpexnesnenuu 12—13 2 kpeMuedTOpHCTONO HAT-
pusl MOMeILaloT B MEpHYIO Xon6y eMKocThio 250 x4, noGas-
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asior 100—150 x4 Boael m 4—5 e xmopucroro Kauus. Co-
JepKHMOe KOJIOH epeMellnBaloT, 06'beM pacTBopa JOBOAAT
BOJOH O METKH, B36aJTHIBAIOT M (GUILTPYIOT uyepes ABOH-
Hoit muioTHH# ¢uabTp. OT6upator 50 x4 ¢QuabTpara, Nome-
IaloT B KOHHYECKYIO KOJGY eMKOCTbio 250 #.1, IpHOaBAAOT
3—4 Kamau cMeIllaHHOTO WHJAHKATOPa, KOTOPH OKpamuBa-
€T HCIHITyeMHHl PacTBOP B pO30BO-(DHOJETOBHI IBET, H
TUTPYIOT M3 MUKpOGIopetku 0,1 H. pacTBOpOM eAKOro HaTpa
JO Nepexofia po30Bo-(HOJETOBOr0 OKpalIMBaHUs B GeclBer-
HOE C 3eJeHOBaTHiM OTTeHKOM. KoJsmuecTBo efKoro Hatpa
Vs B M4, cOOTBeTCIBYIOLIEe CBOGOMHON KHCJOTHOCTH, OTHE-
cennoe K 100 2 xpeMHedTOPUCTOrO HaTPUSl M TPHBEAEHHOE K
0,5 H. pacTBOpY, BHUHCJIAIOT O hopMyJe

V. — _Va 250 100
2 5.50G '

rie Vs — o6wem Touno 0,1 H. pacTBopa enxoro Harpa, mo-
INeIUM#A Ha TUTPOBaHUE, MA;
G — HaBecKka KpeMHe(TOPHCTOrO HaTpus, &.

Conepxanne cso6oxuoi KucaorHocts X B % B mepecue-

Te Ha HCI Bbmucasior mo gpopmyie
Vs 0,00365 250 100
X, =22 200 20 R

G 50

rae 0,00365 — KOJMUECTBO COJISTHOM KHCJAOTH, COOTBETCTBY-
omee 0,1 H. pacTBOPY €AKOr0 HATPA, &;
G — naBecka KpeMHe(pTOPUCTONO HATPHS, 2.

’

Harpnit dropucretii rexunyeckuit (F'OCT 2871—67)

8.5. Hampuii ¢dropucThiii — NOPOMOK OeJIor0 ‘HAH CBET-
JIOTO-Ceporo IBeta BoulyckaoT mBYX cOpToB: 1-ro m  2-ro,
copepxkamux NaF coorserctBento He MeHnee 95 u 80%, Baa-
T He Gosee 0,5 n 2% n HepacTBOpHMHIX B BOJE BeleCTB
He Gosee 2% (mas 1-ro copra). Pacreopumocts apu 20°C
41,7 2/a. Vicnonbayercs A1 GTOPUPOBAHUSA BOXHL.

8.6. Ilpu onpeneneHnu comepxanus cOXBl U (TOPHUCTOrO
HaTpUSl B TEXHHYECKOM IPOJAYKTE NPHMEHSIOTCS DPeaKTHBBI:

1) xamuit XIOpPUCTHIN;

2) kucaora coasHas, 0,25 H. pacTBop;

3) narpuit ruapar okucu (Hatp eakmit) 0,25 H. pacTBOp;

4) cmemansbii uaxukatop: 0,1%-Hblf coupToBOM pact-
BOp MeruJieHoBO# cuHu u 0,1%-HBIA cnupTOBOK pacTBOP
JUMEeTHJIOBOTO JKeJTOro CMelMBaloT B oTHOWeEHHH 1:1 u
XpaHAT B TEMHOH CKJSHKE;
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5) Harpmii KpeMHeKHCIBIA. 60 2 KpeMHEKHCJIOTO HATPHUS
pacrBopsioT npu Harpesanuu 8 500 M4 BOABI M QHUIABTPYIOT
yepe3 QUJILTD C CHHell JEHTOM;

6) sonb. B xouuueckyio KonGy BMecTrviocTbio 250 a4
nomemaloT 5—10 M4 KOHIEHTPUPOBAHHON COJISTHOH KMCJO-
THI, IpUGABAAIOT 5—7 KaneJb OMEUIaHHOTO HHAMKATOpa H
NPUINBAIOT HeGOJbIIUMY MOPUHSMM PACTBOD KPEMHEXHCIO-
ro HaTpusd IO Tepexoja OKPacky pacTBopa M3 PO30BO-(HO-
JIETOBOH B OecIBETHYIO ¢ cepoBaThiM OTTeHkoM Ilosyden-
HBifi 30s1b COXpaHsioT npy Temueparype 20°C Cpox roguocTs
2—3 cyTOK.

8.7. [lna onpefeseHust cofepxanus colnl 0,5 e ucmbTy-
eMoro (TOPHCTONO HATPUSl B3BELIMBAIOT € TOYHOCTBIO J0O
0,0002 2, moMelalOT B KOHHYECKYI0 K0JOy BMECTHMOCTBIO
250 ma u pacrsopsioT B 30 w4 BOAH. PacrBop marpesaloT
IO KMIeHus ¥ mpubGaBasioT 3—4 Kaman (eHoJdTaneHHa.

Ecam pacTBOp ocraercsi 6eCUBETHLIM, 3HAYUT QTOPUCTHIH
HaTpUi He comepxuT combl. Ecan e pacTBop oxpaluuBaeT-
Csl B PO3OBHI IIBET, TO K HeMy npu6aBagior 3—4 x4 pacr-
BOPa COJITHO KHCJOTHI H U3OBITOK €€ OTTHTPOBHIBAIOT PacT-
BOPOM eJIKOI'0 HaTpa.

PactBop coXpaHSIOT JJi1 onpefeJeHus: PropucToro Hat-
pus.

Conmepxanne NagCO; X B % Bouucasior mo dopMmyie

Vi — Vs 0,01325-100

X= ,
G

rie Vi—o6bem 0,25 H. pacTBOpa COMAHOH KHUCJOTHI, JIO-
6aBJIEHHON K pacTBOPY, MA;
Ve — o6bem 0,25 H. pacTBOpa efKOro HaTpa, Iomex-
mui Ha 0OpaTHOE THTPOBAHUE, MA;
G —naBecka ¢ropmcToro HaTpus, 2;
0,01325 — kommaectBo NayCOs, coorBercTByioiee 1 ma
0,25 H. pacTBopa COJISTHON KHMCJOTHI, 2.
8.8. s ompeneseHus: coxepxanus GTOPHCTOrO HATPHS
K PacTBOPY NOJIY4EHHOMY IOCJEe ONpe/iesIeHHs CONEepKaHust
€OJBI, 106aBIAIOT 35 M4 pacTBOpa COJISTHOM KHCJIOTH, 7—
10 ma 3041 m HarpeBalor 1o TeMmnepatypu 80—90°C. 3arem
K pactBopy n06aBasioT 3—4 e XJOPUCTOTO KaJjusi, OXJIaxK-
JaloT, npubaBasior 5—6 Kaneab cMELIaHHOTO UHAMKATOPA U
TUTPYIOT PACTBOPOM €LKOTO HaTpa /0 U3MEHEHHS OKPaCKU
oT (HoNeTOBON B GeCHBETHYIO €O CJaa60-3€J1eHOBATHIM OT-
TEHKOM.
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Conepxanne dgropucroro narpusa X 8 Y% sbluucasior no
¢opmyne

X = Y =Va0,01575:100
G
e V—o6bem 0,25 H. pactBopa CONSIHOH KHCJOTH, XO-
6aBJIeHHHH K HCNBITY@MOMY PacTBOPY, MA;
Vi—o6bem 0,25 H. pacTBOpa eIKOro HaTpa, H3Pacxo-
JOBaHHLIA HA TUTPOBAaHMeE, MA;
G — HaBecka ¢TOpHCTOTO HaTpa, B3fiTasi Vi onpeje-
JICHHSI COJIEPIKAHUA COAHI, 2;
0,01575 — koJsuuecTBO (PTOPHCTOTO HATPHSH, COOTBETCTBYIO-
mee 1 mz 0,25 H. pacTBOpa COVISTHOM KHCJIOTHI, 2.

AMMOHR# cepHOKUCABIH Hian cyab(phaT aMMOHUS
(NH,).S0, (I'OCT 3769—60)

8.9. AMMOHuH CepHOKHC/HIH INpencTraBiaser coGofi Gec-
IBETHBI KPUCTA/MIMYeCKHil mopolok. COREpXKHT He MeHee
25% NH;, a (NH4)2S0,—97—98%. HauGoapmme xoau-
4ecTBa MpHMecefi B BHAE HEPACTBOPAMEIX B BOJAE BelleCTB
momyckalores B npegesax or 0,01 no 0,006%. Pacrsopu-
MoCTb B BojAe 754 2/4 npu 20°C u 1033 e/2 mpu 100°C. IIpu-
MeHseTcs AJIs aMMOHHM3alUH BOXbI TIPH ee 00e33apaxKuBaHNy
U JUISl CHHXXEHHS LIeJOYHOCTH H COJIECOREPIKAHHUSA KOTJIOBOK
BOJAH! IPH aMMOHHR-HaTPAHKaTHOHHPOBAHUHY.

Ilpu onpexesneHny COAEPMAHUS CEPHOKHUCIOTO AMMOHUS
B TOBaPHOM NIPOAYKTE NPUMEHSIOTCH PeaKTHBHI:

1) Boma mucTHIIMpOBaHHAs, He cOAeprKamasi YIJIeKHc-
JIOTHI;

2) narpuit enxui, 0,1 u 0,5 H. pacTBOpH;

3) denondraneus, 1%-Hul cCIEPTOBOH pacTBOD;

4) dopmanun, pactsop 1:1, npeBapuTeabHO HefiTpany-
30BaHHbI MO Genondranenny 0,1 H. pacTBOPOM eIKOro Hat-
Pa 1o mosiBJIeHus Heucuesamwouiero B Teuenue 20 cex po3oBo-
ro oKpalluBaHus, HabJgiofaeMoro Ha (OHE MOJIOYHOTO
cTekJa.

8.10. ITas onpepesenus 1 ¢ mpemapara B3BEIUMBAIOT <
TouHOCTBIO K0 0,0002 2, moMemaT B KOHHYECKYIO KOGy
BMecTHMOCTbIO 200 M., pacTBopsioT B 40 M4 BOAM, noGaB-
aswoT 25 ma popmanuna u TuTpyior 0,5 H. pacTBOPOM eXKO-
ro HaTpa O PO30BOr0 OKPaLIHBAHUS PacTBOpaA.
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Copepxanme ceprokuciaoro ammonast (NHg),SOs X B %
BBIUHCJIAIOT MO dopMyJIe
X = V.0,033038-100 i
G
nme V—o6bem 0,5 H. pacTBopa eIKXOro HaTpa, MOIIEAIIHI
Ha THTPOBAaHHE, MA;
0,033038 — xosmuectBo (NH,) 2S04, coorBercrylomee 144
0,5 H. pacTBOpa eAKOIo HaTPa, 2;
G —maBecka npemapara, e.

Cyabtur narpua rexnudeckuii (F'OCT 903—66)

8.11. Cyabdur HaTpusi — GECHBETHHE WJA KEJTHE KpH-
cramnn ¢ comepxanueM NapSO3-7H;O He wmenee 91%,
Na,COs- 10H;O ne Gomee 2,569% u xeaesa He 6oaee 0,03%.
XpauuTh €ro cjHelyer B CyXOM NOMEINEHUH NPU ¢ He [BHIIIE
30°C. Tlpumenserca HJs1 AeXJIOPUPOBAHMS BOJAH H ee oGec-
KHCJIODOXHBAHMNA.

8.12. ins ompemesneHusl coxepxaHmA cyabdura HaTpus
B TOBAPHOM NIPOAYKTE IPUMEHHIOTCS PeakTHBHL:

1) #og, 0,1 H. pactaop;

2) xucaora cepnas, 0,1 H. pacTBop;

3) Tuocyabdar Harpus, 0,1 1. pacneop;

4) xpaxman pactBopumui, 0,5% -Hetf pacTBOp;

5) BOZA MUCTHIHPOBAHHAS.

8.13. IIpu ompepenenuu 0,5 2 mpoaykTa GHICTPO B3BELIH-
BaioT ¢ TowHocThio Ko 0,0002 ¢, momemaoT B KOHHYECKYIO
040y, B KOTOPYIO TpeABapuTeNbHO HajuBaoT 50 #4 pacr-
Bopa fiona u 25 x4 pactnsopa cepHoit KucaoTsl. CogepxuMoe
KOJIOH IIepeMellBAIoT, KOJGY 3aKpHBAIOT UPOGKOH H JAI0T
[ocTosTh B TeueHue 5 mun. M30bTOK HORAa OTTHTPOBLIBAIOT
pPacTBOPOM CEPHOBATHCTOKHCJIOIO HATPHA JO CBETJIO-KEdTO-
TO 1iBeTa, 3aTeM J06aB/AAIOT 2 M4 PAcTBOPa KpaxMmaJa M mpo-
JOJKAIOT THUTPOBAHHE JO WCYESHOBEHUA IoJy6oH OKPacKH.

Copepxanue cyiabgura Hatpus X 8 U BHUMCAAOT HO
tdopmyae

X = (50 — V) 0,012606-100
G ’
e V —o6pem 0,1 H. pacrBOpa CEpPHOBATHCTOKHCIOTO

HaTpHud, NOINIUXA# Ha TUTPOBaHHe H3OHITKA
pacrsopa #ona, #a;
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0,012606 — KonMuecTBO KPUCTAMINYECKOTO Cy/bpUTa HAT-
pus, coorBercTByiomee 1 sz 0,1 H. pacmBopa
nona, 2;
G — HaBecka cyabduTa HATpHUA, 2.

9. PEATEHTHI,
NPUMEHSIEMBIE IJISl YOAJIEHUA 3ANIAXOB
H NPUBKYCOB BOJbI

Oxucaureau (xJaop, 030H, MapraHUOBOKUCABIA Kaauit)

9.1. XnopupoBanue ¥ 030HHPOBAHHE BOALI NpHMeHAETCA
Ul YAaJeHHsT U3 BOALI 3aMaxCB, BLIBLIBAEMBIX KHU3HeRes-
TEJBHOCTBIO HEKOTOPHIX BOZOPOCTEH M MHKpPOOPTaHHM3MOB.
TIpn sTom caenyer mMeTb B BUAY, UTO HEJOCTATOYHAS 1034
OKHCJHTEJSI — XJI0Opa HJU 030H2 — MOXKEeT He TOJbKO He
CHHU3HTb IPHCYILMi BOXe 3amax WJId NPUBKYC, HO M yCH-
JHUTh €T0.

BrisniBast ruGesib MHKPOODPraHHU3MOB, OKHCJMTEIh MOXET
OCBOGOIMTbL COJAEpIKAUINecss B HHX BeIecTBa, oOyCJOBJNBA-
Iolllie TPUBKYCH H 3alaxu BOJAH. YBeJHUHB J03y XJI0Da,
MOKHO OKHCJIHUTDb 5TU BelleCTaa.

IlpumeHeHue xJopa JAJs yAaJeHHs H3 BOJH 3aNaxoB H
TIPUBKYCOB He BCemia JAaeT moJoxurenpHeit spdexr. Ha-
NpUMED, OKHUCAHTENbHLI MOTEHIM A XJI0pa OKa3bIBAETCS He-
JOCTATOYHEIM JJISI OKHCJEHHS] TPYHLHOOKHC/ISIONIUXCS IIPO-
JYKTOB KH3HEAEATEJIHHOCTH aKTHHOMHIETOB, OOYCJIOBJINBA-
IOIUX 3eMJIUCTHE 3anax B Boge. IIpy HaauuMy B XJIOpPHPO-
BaHHON BOJe (eHOJOB BO3MOXKHO 00pasoBaHHe C XJIOPOM
xJop(eHoJI0B, 06JaNAOMHKX PE3KUM XJOP(EHOJBHBIM 3a-
TIaxoM.

ITosToMy XJIOpHpOBaHHE HENPUMEHHMO B TeX CJydasx,
KOr/ia B BOJie UMEIOTCS 3aNaxu, 0GyCIOBJIeRHble MPHCYTCTBH-
€M B Hell (eHOoJIoB.

Tax kKaK npHu XJI0pDHPOBAaHMM H3 BOJAH YAaJAIOTCS HE Bce
3anaxM M MPHBKYCH, BO3MOXKHOCTb NpHUMEHEeHHs XJopa MJIs
9TOM e M 1032 €r0 JOJXKHHl YCTaHaBJHMBATbCA NPOOHEIM
XJIOpHPOBaHHEM BOJHI B JJaGOPAaTOPHHX ycJoBusx. [laa sto-
ro B pAl Mpo6 BOAH B CTEKJ/SHHHX LUJIMHApaX BBOAAT MOC-
JIe[0BaTe/bHO 'YBeJMUNBAIONecs O3kl XJjopa (B BUAE XJ0p-
Hoit Boxbl). B mepsyio mpoly mBoxst 0,2 me/s xaopa, a B
Kaxnaywo cneayiomyio na 0,1 me/a Goawine. [Tocae nepeme-
WHBaHKS BOABI C XJOPOM TIpo6Ll ocTaBasaioT Ha 30 mun, 3a-
TeM OTPE/IESIOT HHTEHCHBHOCTh 3allaxa U NPHBKYCa B BOJe
Kaxjao# U3 npob. MuHnManbHYIO J03y XJOpa, CHH3UBIIYIO
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3anaxy ¥ NPHBKYCHI B BOJE 0 JKEJTAEMLIX NPeJeJoB, IPUHHU-
MaioT 3a pacueTHYyIo.

WHonga npu npoGHOM XJAOPHPOBAHMH BOJE IMOSBJAETCH
XJIODHHI 3amaX, KOTOPHII MacCKHPYET ee eCTeCTBEHHbI
3anax.

Jns Toro yToGhl BHIICHHTH, YRAJSET JIA XJOPUPOBAaHHE
€CTeCTBEHHHI/l 3amax HJIH TOIBKO MacKHpyeT ero, HeoGXoiaH-
MO nocjie IpoGHOTO XJIODHPOBaHHS JeXJOPHPOBATb BOLY.
B n1abopaTOpHLIX yCIOBHAX 9TO HamGoJiee mpOCTO CHesaTh
BBeZieHHeM B BORY pacTtBopa cepuucroro Hartpus NasSOs;
uan THocyAbdata HaTpus NagSyOs.

Jas mpegomBpalneHuss TOSBJAEHAsS XJOP(eHOJbHOro 3a-
naxa mpH XJ0p¥POBAHMH BOABI MOXHO TIDUMEHSATD:

1) nepexyopupoBaHHe BOAB ISl OKHCIEHHS (eHosNa B
MaJIeHHOBYIO KHCJIOTY;

2) mpeaMMOHH3aLHIO BOJHI, T. €. BBeJIcHHEe B Hee IO XJO-
PUpOBaHMS aMMHaKa HJIH aMMOHMHHBIX COJIeH |IJIs CBSI3HI-
BaHUA XJ0pa B XJIOPAMHHBE, He obpasyiomue ¢ (eHoNIamMu
XJI0P}EHOMOB.

ITepexmopupoBanne BOALI ClelyeT BECTH TaK, YTOGHI
IMPOXOMKUTENBHOCTh KOHTAKTA BOJMI C XJIOPOM OblIa He Me-
Hee 2—3 4. B psze cayuaeB NIpH NEPEXVIOPHPOBAHUH BOJEI
AN PaspylleHHss TPHPONHEIX BEIECTB, MPHAAIOIIUX BoOJe
HENpHUSITHBIE NPUBKYCH M 3amaxy, lenecocoOpasHO mpuMe-
HATh KOMOMHHMPOBAaHHYIO 0GPaGOTKY BOJEI XJOPOM U Map-
raHnoBOKHCANM Kaauem KMnO, Xnop, oxucass Gojbmylo
4acTh OPraHHYeCKHX 3arpsAsHEHHH BOALI, CHUXaeT HEOOXo-
DUMYI0 Uil YAAJeHust 3aMaxoB ¥ NPUBKycoB f0o3y KMnOg
10 0,3—0,5 ue/a.

Xmop B 3TOM ciayuae BBOAAT NepPel OICTORHMKAMM a
MapraHuoBOKMCAEIE Kaaufi B Buge 1%-Horo pacreopa —
nepex ¢uabTpaMu. B ciayuae npuMeHeHuss peaMMOHM3aIMH
BOJHI, cojepxamedi ¢eHosl, aMMHAK MIM aMMOHHUHHBIE COMH
BBOJAT B BOAY paHblle xJopa u3 pacuera 0,5—1 2 NH, Ha
OJiHYy 9acTb BBEJAEHHOTO B BOXY XJOpa.

Tax kax npu Hu3kux sHaueruax pH oGpasoBanue xaopa-
MUHOB WAET MeJJIEHHO, A/ MpefoTBpaliesus oGpa3oBaHus
xJ10p HEHONIOB MpeaMMOHH3aIWHIO cefyeT NpoBoauTh mpu pH
BHIIE 7 C TeM, YTOOH CBH3aTh XJOD B XJODaMHHEl PaHbIIe,
geM OH yCleeT BCTYNHTb B Peakuuio ¢ dheHoJoM.

Crenyer mMeTb B BUAY, YTO NPeaMMOHU3AIMs BOILI CHH-
KaeT 0aKTepHUUIHOCTD XJOpa H €ro CIOCOGHOCTh OKUC/ATH
OpraHuMyeckyue BellecTBa, OOYC/IOB/IHBAIOIIHE LBETHOCTb BO-
IHL.
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9.2, B Tex cayyadx, KOrga nepexJOpHPOBaHHEM HE yna-
eTCSl CHU3UTBL 3aNaxd ¥ [PHUBKYCH BOJAE B HYXXHOH CTelNeHH,
CJeNYeT NPOBEPUTH BOSMOXKHOCTb IPUMEHEHNST APYTUX OKHC-
Jaureliell — nepMaHranaTa KajiHs, XBYOKHCH XJ0Pa M O30HA.
DTy peareHTH MMEIOT TO NPEMMYINCCTBO, UTO MX H3OHITOK He
COO6LIAET BOJIE HEMPUATHLIX 3aMaX0B H NPUBKYCOB.

AKTHBHpPOBaHHBIA yroJb

9.3. AXTHBHBI (HMJIM aKTHBHDOBAHHHI) YTOJb SBISETCH
HanGoslee YHHBEPCAJLHBHIM CPEACTBOM YHAJCHHSI U3 BOXHI
PaCTBODEHHBIX OPTaHWYECKHX BellecTB, B YacTHOCTH Be-
TiecTs, 06YCIOBANBAIOLIYNX 3aT1aXy M TIPUBKYCH BOJIEHL

Crioco6HOCTb aKTHBHHIX YIVIel afcopGupoBaTh STH Belle-
CTBa ONpEAENsieT BeJUYMHOM YAeJbHON IOBEDXHOCTH YIVid,
€ro NPHPOROH M METOJOM aKTHBHPOBAHHS.

BuiGop Mapku yraisg, XKOTOPHfi oGecneumBaer nauGonee
atdexTuBHOE yAaNeHHe B3 BOJH BEIECTB, BHSKBAIOMINX
3anaxyW WAM MPHBKYCH BOJH, MOXET OGBITh OCYIIECTBJIEH
TOJBKO OTBITHEIM TYTEM.

CopOnus BemecTB, NPUAAIOMUX BOJE 3aMaX W MPUBKYCH,
MOXET OCYIIECTBJIATLCA C MOMOMIBIO IIOPOMKOOGPA3HOTO aK-
THBHOTO YIJIsi, BBORMMOTO B BOLY B CYXOM BUAE WJIH B BUIE
BONHON CYCHeH3HM Tepel OTCTOAHHMKAaMH WIM (uabTpamuy,
J160 € UCIONIb30BAHNEM PP aHYIUPOBAHHONO AKTHBHOIO YIVIf,
KOTODHIfi 3arpyKaloT B HANODHbIE QHILTPH X€30X0PATOPHIL

W3 wicna akTuBHEIX yraed, BumyckaeMbix 8 CCCP pas
Ie3010pauyuy BOIH, HanboJsiee YacTo NPHUMEHSIOT GepesoBhIf
yroab BAY, TopdsHoh yroas TAY, kocToukoBhi#t yrons KA
MY aHTPALUTOBEIA aKTUBHEIH YroJb.

CopGunonHas cnocoGHOCTh NMOPOIIKOOGPA3HOTO aKTUBHO-
TO YIVIsi BO3PACTAET C YBEJUYEHHEM CTENEHM ero u3Melbue-
mus. OHa Xapaxrepusyercsi (PeHONILHBLIM THCIOM YTIVIS.

DeHOJBHHM YHMCJIOM Ha3biBaeTCsd YMCJIO0 MUJUTHIPaMMOB
aKTHBHOINO NOPOMKOOGPa3HOro yris, TpeGyemMoro s CHU-
JKEHUs KOHueHTpauuu denona B 1 4 Boaw ¢ 0,1 mo 0,01 me
NpH NepeMEIIMBAHUM BOAH C aKTMBHHIM YFJIeM B TeueHHe
vaca. Uem Bellle (EHONBHOE YMCJIO YIVIA, TEM MEHbIIE ero
cop6uroHHast CHOCOGHOCTb B OTHOWeHnH denosa. ITopomxo-
0o6pasHble aKTHBHHIE YIVIH, NPHMEHseMEle Ha (GUIALTPOBAJL-
HBIX CTAHUMAX AJA YAaJeHHS H3 BOAH IPHUBKYCOB M 3ama-
XOB, NOJKHEI HMETb (heHosbHOe FHciao He Goxee 30; xopo-
iue o6pasmel aKTHBHBIX YIVIeR MMeloT (eHONBHOE YHCIO
menee 15.
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Kpowme Toro, cop6uuoHHas CIOCOGHOCT aKTHBHPOBaHHO-
ro YIJisl MOXET XapaKTepH30BaTbCA €ro AaKTUBHOCTHIO IO
HOLY U METHJIEHOBOH roay6of.

Yronb AOMKEH YAOBJAETBOPATh CJAEAYIONIMM TpeboBa-
HUAM:

a) u3MeJbuUeHHE YIVIA AGAXKHO OLITh TaKoe, YTOGH OCTa-
10K Ha cure (400 orBepcmwit B 1 cm?) Gua He Goaee 10%;

6) conmepxxanue 30Jbl He Gosee 10%:;

B) aKTHBHOCTDH No #oRy He menee 55%;

I) aKTUBHOCTb N0 METHJOBOIX roayGolr me menee 20%.

9.4. JIna onpeleneHus CTENeHW u3Menbdenus 25 e yrid,
Beicymennoro npu 140°C B  Teuennme 2—3 4, mpocewBaloT
yepe3 curo (400 omBepctuit B 1 c#?). OcTraTok HA NepBOM
CHUTe B Ha BTOPOM CHTE B3BEMIHBAIOT M BHICYMTHIBAIOT B IIPO-
LEeHTax K MCXOLHOH HaBecke.

9.5. [lns onupeneseHus cojepXaHus 30JH 2 2 a6COIOTHO
CYXOro yIJIs B3BEIIMBAIOT B (papthopoBOM THIJE C BEPXHHM
nuamerpom 400 x#x u BeicoToR 30 M# M DPOKATHBAIOT L0
[IOCTOSTHHOM MacCCHI.

Macca soan X B Y pasna:

X = a 100 ,
b
rfie @ —wmacca yras nocjie NpOKaJauBaHHS, &;
b — macca aGCOJIIOTHO CYXOro yris, B3SITOTO AJS IPO-
KaJuBaHud, e

9.6. Ilpn ompeneneHuu aKTHBHOCTM YIAsA NO HOLY aKTH-
BHPOBAHHBIA YIOJb BHICYIIZBAIOT L0 NOCTOAHHON Macchl. Ha-
Becky yras 0,25 e 3anupator 25 ua 0,1 H. fioga H 3aKkphHBa-
10T npobxofi. Ba6asTeiBalOT B TeueHHe Uaca, a 3aTeM LEHT-
pudyrupyoT uau orcrauBaioT, Bepxunit ciofl cimBaroT, oT61-
patoT nunerkoi 5 ma n turpylor 0,02 H. (wru 0,1 H.) THO-
cyabpatom Hatpusi NapSy03;-5H;O B mpmcyrcrBum Xpax-
MaJa,

U3 pacmeopa 0,1 H. fioxa Takxe OTGHpAIOT 5 #4 M THT-
PYIOT THOCYJIb(aTOM HATPUSA TOH K€ HOPMAJbHOCTH, YTO H
B IIEPBOM CJydae.

AxruBHocTs yras mo fioxy X B Y pacCUMTHIBAIOT MO
dbopmyae

X = (Co—Cy) 100
Co ’
rae Co — KOJMYECTBO THOCYJb(aTa HATpus, NOIIEAIIEE Ha
TUTPOBaHUE HOma, MA;
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C) — KOIMYECTBO THOCYJAb(paTa HaTpPus, NMolieAmiee Ha
THTPOBaHHe fo1a Noc/e PeaKiHn ero ¢ akTHBHPO-
BaHHBIM YIJIEM, MA.

9.7. JIna onpeneleHus akTHBHOCTH YISl IO METHJIECHOBOH
roaxy6oir 0,1—0,5 a6comomHO cyxoro yriisg B36asiTHBaeTcs
B npoGupke ¢ mnputepTofi npoSkoi ¢ 25 s 0,15% -uoro
pacTBopa MeTHJeHOBOH roay6oir B Teyenue 30 mun. Ilocie
10-MunymHOTO HEHTpH(yrupoBanus 5—10 x4 npospawnoro
pacTtBopa Hccienyior xomopuMerpoM Jlio6ocka. Koneunas
KOHIEHTPauus MeTHIEHOBOMH rony6of C. B Y onperensercs:

Cx = —C;Hl ’

rae H—sBuicoTa cros6a aHAJMTHYECKOTO pPacTBopa, M4;

H,—BpicoTa cTron6a CTaHAapPTHOIO PacTBOpa, M.4;

C) — KOHUEHTpPauus CTAHZAPTHOTO OKPAIIEHHONO pa-

crBopa, %.

Ancop6mmst yriem BemecTs, ©6YCTIOBIMBAIOIIUX 3amax
BOIBI, Tak e, KaK afcopOuMs XJopa yrieM, UOLTHHSETCS
YpaBHEHHUIO

A=KCl/n,

rie A — KOJAXUECTBO BelliecTBa, afAcopGupoBaHHoro | 2 ak-
THBUPOBAHHOTO YIJI, 2;
C — paBHOBecHasi KOHIEHTpalus ancopGupyeMoro Be-
LIeCTBA B BOJE;
K m n—xoHcTanTh, 3aBUCAIE OT CBOACTBA aKTHBHOTO
Yris ¥ NPUPOAH COPOGHPYEeMOro BEelecTBa.

Tak kak BeuecTBa, 00YCJOBJMBAIOIINE 3amax, HYKHO
yAaldaTh KaK MOXHO TNIOJIHEe, OCTATOYHas pPaBHOBECHas
KOHNeHTpamusa ajxcopbupyemoro Bemectsa C;, a ciaefro-
BaTeJbHO, W apcopbupoBanHoro A; Bcerma GyxyT uMeTh
OUeHb MaJylo Beauuuny. IlosToMy npu copbumst yraem
BellleCTB, IIPUJAIOIMX BOJE 3amaxd, COpOLUOHHAS CIOCO0-
HOCTb YIJIS1 MCHOJAB3YETCS JUIIL B HeGOJBIIOH CTemeHH. D10
JlaeT BO3MOXHOCTb COPOMpOBATh TEM XKe YIJIeM H3 BOXb
H30GBITOYHEIA XJIOp, YTO M NpefoNpeneiseT IUejecoobpas-
HOCTb TNpeJBapUTEJbHOIO NEepPeXJOPHPOBAHHA BOAL Iepen
o6pafoTkoil ee yraeMm A5 YAaJeHHs 3aNaxoB.

B 3ToM ciyuae MOXMKHO OXULATb OKHCJIEHHS XJOPOM Be-
mecTB, OGYCJIOBIUBAIOIIUX 3aNlaXx BOXBI IIOC/TE UX COPOLHH
yriaeM, TaK KakK Ha [OBEPXHOCTH aKTHBHOTO YIVIS CO3JAIOTCS
BLICOKME KOHUEHTPAaLWH KaK XJopa, TaK M BelecTB, BHI3H-
BAIOIUX 3allaX BOALI. YBeJUUYEHHE Ke KOHLUEHTpPaluH pea-
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THPYIOWIUX MEXAY OGO COeXWHEHHH Ha TOBEPXHOCTH aK-
THBHOTO IVl MOBHIIAET CKOPOCTh OKHCJEHHS BeLIECTB,
BHISHIBAIOUIMX IIPUBKYCH ¥ 3amaxH BOMIHL.

ITopomkoo6pa3HEi aKTHBHEII Yn0Jib B3PHIBOOMACEH.
On cnocoGen k camoBosropanuio. [lo3ToMy ero HyxHO
XpaHWUTb B CIELHAJbHOM OFHECTOAKOM CYXOM NOMELIeHHH B
repMeTMUeCKH 3aKpHITOR Tape. Uepes ckian akTHBHOIO yris
He JDOJIXHEI IPOXOAMTD TENJIO- ¥ NapOnpPOBOALL. DJIEKTPHUUEC-
Kasf apMaTypa He JOJXKHa OLITb B3PEIBOOOTACHOM.

BozmHylo cycnmeH3ni0 aKTHBHOIO YIVISI NPHUIOTOBJSIOT B
repMeTH3WpOBaHHOM GaKe C Memaakofi. ¥yroib B Tape IoO-
AalIoT B 3TOT 6aK uepe3 crielHavIbHbIH JIOK.

Ilpn BBenenuu B BOXY NOPOMKOOGPa3HOTO YISl B BHIE
CyCmeH3u#l IOCJEeIHIOI NOTOBAT B KOMMYECTBE, HEOOXOIH-
MOM Jas pabGoThl B TeueHHe He OoJiee 4 4, TaK KaKk o©0opo-

NYOHHAS AaKTHBHOCTh YISl HECKOJBKO CHHXKAeTcsl IpH
IJINTEJBHOM XPaHEHHHM B BOJE. YTOJNBHYIO CYCIEH3HI0 BBO-
IAT B o0paGaThiBaeMyl0 BoOJly OOBIYHBLIMH J03aTOPaMHu
CyCneH3uH.

TpawcmopTupoBaHue BOAHOH CYCIEH3MH YTV K MeCTY
ee BBeIEeHHS B BOXY Jyulle BCErO0 OCYIIECTBJIATbL C
TIOMOIIBI0 PE3HUHOBHIX INJIAHTOB, B KOTODHIX JEMKO MOXKHO
JUKBHOUPOBATb YroJbHBIE NPOOKM B Ciaydae HX o0paso-
BaHHuA,

[MopomkooGpa3Hblfi aKTUBHEL YToJlb MOMKHO NOMEIIATh B
cMecuTelb [0 BBeJEeHHS B BOLY KOAaryJasHTa HIH mepen
GbuILTPaMH.

Jlosy yras npu BBeJeHHH €ro B CMECHTeNb MOXHO
OpUHATL GOJbUIYIO, YeM NP BBEJIEHHH ero uepen ¢HILT-
paMmu, He omacasch Pe3KOr0 CHUKEHHS IIPOJOJKUTENBHOC-
TH (UILTPOLMKJIA, BBeNEHHHI B CMeCHTENb Yrodb yJayd-
IaeT MPOLECC KOAryJsUud W 0GecuBeYrBaHUST BOAH, IIpe-
JOTBpalllaeT 3arHWBAHUE OCaJKa B OTCTOHHMKE HJIH OCBET-
JHTele.

Ilpu noswpoBamuu yrias nepen ¢uiabTpamMu Bo udbexa-
HUE DPEe3KOr0 YMEHBIIeHWsS NPOJOVIXKHTENBHOCTH (QUILTPO-
UMKJIa 1034 YIVIf He JOJ¥KHA NPEBHIraTh 5 Me/4 TPHU AMH-
TeNbHOR 06pabGoTke Bombl yraeM é 10—12 me/s npu Kpar-
KOBDEMEHHOM BBEIEHWH YIVISI B CIHydasix STMHU30JHUECKOTO
HOSIBJIEHUS] B BOXE WHTEHCHBHHIX 3alaX0B MJIM IPUBKYCOB.

Eciu ykasaHuble BHINE JO3bl YIJs, BBOIUMBIE IEpes,
¢unbTpamy, He ofecmeyaTt KeJNaeMOro CHHIKEHHs 3alaxoB
H TPHBKYCOB BOAH, TO CJIefyer NepeliT® Ha JpoGHOE BBe-
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JeHHe YIJIA —Y4acTb YIJg BBOAWTD B CMECHTENb, a OCTa-
TOK (HO He Gosee 5 me/4) — nepen ¢uabTpaMy.
®uibTpoBaHHE BOAH Yepe3 rpaHy/IHPOBAHHEIR aKTHBHEIR
yroJib OGLIYHO MPOU3BOAAT B HANMOPHKIX HHUIbTpax. s sTok
LU MOTYT OHITb MCHOJb30BAHK BEITYCKAEMEIE NPOMBILIIEH-
HOCTBIO OCBETJIUTE/IbHEIE UM KATHOHHTOBHE (GYHUIBTPHI,

10. TEXHOJIOTHYECKHE AHAJIH3bl BOJbI
IIpoGHoe XAopupoBanHue

10.1. XnopupoBaHue BOMAL NPOMSBOAAT MHAKHM XJI0-
POM HJIM PacTBOPOM XJODHOH H3BECTH.

ITpo6Hoe XJOpHpOBaHHE YCTaHaBJAMBaeT pabouyl Jo-
3y xJopa, HeoGXOLUMYIO IJIS OKHMCJIeHHS ¥ o0Oe33apaxkmBa-
HYS BOIBL

10.2, TIpu onpenesneHuH NPOGHOrO XJIODHPOBAaHUA HC-
TIONIb3YETCST BOJA MJM PAacTBOP XJOPHO# m3BecTH, 1 M4 Xo-
Topof npuGmusurensHo pased 0,1—0,2 me xmopa. Xiop-
HYI0 BOAY C TAKHM CONEPXaHMeM NOJYyIaloT pasbaBieHH-
€M KOHIEHTPHPOBAHHOM XJOPHOH BOXEI, NOJy4YeHHOH IIy-
TeM HaCHINEHHS JUCTHJIHDOBAHHON BOLHI XJOPOM U3
GanJoHa.

Pacteop X/0pHOH H3BeCTH TroTOBAT pasbaBieHHeM G6o-
Jee Kpemkoro 3%-Horo pacrBopa, KOTODHI NPHTOTOBJfET-
cs1 caenyomuM o6pasom. Otsemusator 30 2 XJopHOH H3-
BeCTH, NepeHocAaT B ¢apdopoByI0 CTYNKY, DaCTHPAIOT IO
MOJHOTO YRaseHus] KOMOYKOB, XOGaBJSAOT IWCTHIIADOBaH-
HOfi BOMOW W CMemwuBalOT A0 O0GpPa3s0oBaHHA TeCTOOOpPasHON
MacCel, NpOJOJXKasi PacTHPaTh, NPHIUBAIOT BOAY M CJIH-
BalOT B MEpHYIO JUTPOBYI0 KonGy. CTYNKy HeCKOJbKO pas
CMOJIACKUBAIOT BOXOH M CIHBAIOT B TY Xe Koaby, sarTem
PacTBOp XJIODHOM M3BECTH NOIMBAIOT  IUCTHJIIHPOBAHHON
BOIOH Mo MeTku. [IpuroTOBJEHHHE pacTBOp XODOLIO Nepe-
MeUMBAIOT M NEepejuBalT B OYTEIb C OPUTEpTOR IIPOG-
xo#t. Korza ocsmyT HepacTBOpWMBIE YaCTHYKH, OCBETJIEH-
Hhlff, Goslee npo3pauyHHM CJHOA JXKHAKOCTH CJAMBAIOT cHo-
HOM B JXpyryio GyThiib. PaGouuit pacTBOp ToTOBAT MyTeM
pasbaBiieHus, HCXOAS M3 CONEPXKAHMS AKTHBHOIO XJI0pa.
Omnpenenenne cONepKaHWs aKTUBHOIO XJI0OPa B HMCXOXHEIX
H pa3baBJeHHLIX PacTBOPAX NPOU3BOAAT HONOMETPHUECKH.

10.3. ITpoGHoe xsiopupoBaHue B JabopaTopux NpPOHU3-
BOIAT B GyTHIAX 06beMoM oOT 500 ms no 1000 4, 3akphi-
Balomuxcsl npo6kamu. J[o3n! xnopa AAA NPOGHONO XJODPH-
poBanusi Gepyr ot 0,5 no 10 me/s. B GyTeum HanmBaioT

236



onpejleleHHOe KOJHUECTBO HCCAeLyeMOll BOAH, mpeABapH-
TeJbHO B360JTaB €e, B KaXAyl0 GYThLIb IWMeTKof mpw-
6aBJAIOT COOTBETCTBYIOLIEE KOJWYECTBO pPacTBOpa XJ0Op-
HOH BOAH MJM PacTBopa XJIOPHON W3BECTH (THTP KOTOPOR
NpeIBapUTENbHO YCTAHABJUBAIOT HOLOMETPHMECKH), 3aTeM
OyTHIIM 3aKPHIBAIOT MpOGKaMu ¥ B30aJTHIBAIOT.

Tlocne 30-MMHYTHOrO KOHTaKTa B KaXAoi GYyTH/IM ON-
penensIoT OCTATOYHHH XJOP € O-TOJMIMHOM HJIH HONOMET-
pHYeCKH, WBETHOCTb M XJop-uoH. PaGoueh mosol pis xjao-
PUpPOBaHUs BOAHI ABJSETCS Ta, KOTopas nocie 30-MMHYTHO-
ro KOHTaKTa MgaeT YAOBJCTBOPHTENbHLIE DE3YJbTATH IO
IBETHOCTH BOZH M OCTAaTOYHOMY XJIOPY.

TIpoGroe KoaryaupoBanue

10.4. Onst nyumed OYMCTKH DeYHas BOZa NOABEpraert-
cs1 0GpaboTKe KOaryJsHTOM, B Ka4eCTBE KOTOPOrO 4alle
BCEro YMOTPeGJISeTCS CEePHOKMCIBIA IJIMHOSeM [cepHOKmC-
api amomuuuit Al (SO4);-18Hy0]. Koarynsut 0OGHIYHO
BBOAMTCS B BHJE PacTBOPa ONpPEeNENEeHHOH KOHISHTpamuA.
B mpoiecce KoaryJupoBaHMs BOAB PEINAOMIYIO POJib HTpa-
eT BLGOP MPaBU/MbHOM NOSH KOAry/JsiHTa, T. €. KOJHIeCTBa
CEPHOKHCJIOr0 IMIMHO3eMa, CNOCOGHOrO HauJydHmIAM — ofpa-
30M OYHCTHTb BOAY IPY JaHHOM ee cocTaBe. BrGop moxxo-
OSINeH 03kl KOAryJsiHTa NPOHSBORMTCH ONBITHEIM  TyTeM
B JaGOpPaTOPHEIX YCJAOBHSIX W HOCHT Ha3BaHUe INPOGHOrO
KOary/IMpOBaHus,

OnmTHoe Mau npoGHOE KoaryaupoBaHuWe BOJAHI UPOH3-
BOAUTCS B 3aBHCHMOCTH OT YCJOBHH 3KCITyaTal{H pacT-
BOPOM HMJM HABECKOfl CYXOTO MeJKOpa3apolbJeHHOro Koa-
rynsura. TotoBurcss 5%-HBII pacTBOpP CEPHOKHCIOrO TINIH-
nosema. Ilepen ymompeGieHueM 3TOT PacCTBOP THIATENbHO
B36aJTEIBaETCS.

Ecim Tpefyercs npOM3BeCTH KOaryJI@pOBaHHE CYXHM
KOaryJ/IsIHTOM, HeOOXOZUMOE KOJWUECTBO €ro B3BEIIHBAKOT
Ha aHaJIHTHIECKHX BECAX.

10.5. TIpoGHoe KoaryJupoBaHWE NPOU3BOASAT B OOHIIHBIX
TOJ-AATPOBHIX CKJISHKAX. 3aKPHBAIOT 3TH CKJASHKM De3u-
HOBHIMH TpoGkamu. KoOJHYeCTBO CKISHOK GepyT B 3aBHCH-
MOCTH OT KOJWYeCTBa NpeAnoJaraeMuX 103 KOaryJsHTa: B
cpenneM 6—10 ckasmok. B xamxayio u3 CKAAHOK HaaxBa-
1oT Touso 500 ma mccaexyeMoH BOXB. 3aTeM M3 THMETKH
noGapJasiercss TpebyeMoe KOJHYECTBO DacTBOpa CEPHOKHC-
JIOTO TVIHHO3eMa (BMECTE C HEPaCTBOPUMAEIMH HaCTHNAMH).
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Jlo3a KoaryasiuTa BhIpaKaeTcs KOJIUIeCTBOM MUJJIHTPaMMOB
BOJIHOTO CEPHOKHCJIOTO TIHHO3eMa, N00aBJafEeMOro Ha KaxX-
aetil autp Bopbl, OGBMHO A NPOGHOTO KOAryJaupOBaHAS
Gepyr o3l oT 20 no 200 me/s BOXBL C WHTEPBAJIOM B
20 me/a.

10.6. B pesysnbraTe mnpOOHOTO KOAryJupOBAHUA YCTa-
HaBJAXBAETCS ONTHMaJbHasl A03a, T. €. A03a, Jalomas Hau-
ayymnil sddekr ounctky Bogel. OnTuManbHOR K030 Ha-
3BIBAETCA Ta [003a KOAaryJsHTa, KoTopad o6pasyer Xpym-
HBEIE XJIOMbS, OBICTPO OcepalollMe Ha JHO, W He XaeT ola-
JoBHAHON MyT™M Bogma, mpokoarynupoBaHHas 3TOR 10307,
nocne QUALTpaNWH MOJXKHA 06KafaTh BETHOCTBIO ¥ MYT-
HOCTBIO, He NPEBHIIAIUINMH YCTAHOBJEHHbIE HOPMEL

KpoMe onmumanbHoH 03B, OTMe4aeTcsl elle Jo3a
npuemJieMasi, He NaoIlag ONAJOBUAHON MYTH, HO cOpa-
syiomas 6ojiee MENKHE XJONbs, MEIJEHHO OCefalolye Ha
nuo. OGBYHO A/ 3KCIIyaTalMy OTPAHUYMBAIOTCS MPHEM-
JeMO# [030#, TaK KaK NpoLecC KOArymHpOBaHUS ¥ QHABT-
panuu Ha OUUCTHEIX COODYXKEHHMAX IIPOTEKAaeT YyCIellHee,
geM B J1aGOpaTOPHEIX YCJIOBHSAX. 3aTeM Bce ITPOKOAryJH-
poBaHHBIe NpOOH BOAM (UABTPYIOT depes OyMaKHbIR
GuABTp X B QUIbTpPATE ONPEJEeNSIoT IIEeJOYHOCTb, MYT-
HOCTb H IBETHOCTb OOBMHBIMH METOLAMH, a TaKXKe Ompeie-
JASIOT OCTAaTOUHBIE amioMuHuii. B cayuasix MATKHX BOJ,
NpH KOTOPHIX BO3MOXHO HakomJeHHe Al-woHa, mas ompe-
IeNeHUs] OCTaTOMHOrO CJAEAyeT DIPUMEHSTh OTCTOEHHYIO
(a me punsTpoBamHyw) BoOAy. Te Ke OmpenejcHAs NPOH3-
BOISAT B KOHTPOJILHOM HEKOAary/JMpOBaHHO! NpoGe BOAHL

B peayabrarte BsaumonefictBusi Aly(SO,)3 ¢ Guxap6o-
HaTaM¥ COJepiKaHue WMOC/HENHHX B BOJe YMeHbuiaercs, a
CJIe[[0OBATENBHO, H INEJOYHOCTh BOABI Nopmxkaerca. OpHa u
Ta ¥e J03a KOaryJsHTa fIpM BOJe Pa3HOr0 COCTaBa BBI3HI-
BaeT PAasJHUYHOE TOHHXKeHHe menownoctn. [losTomy mpu
OPOGHOM KOaryJyipOBaHMM TOYHO OTMeUaeTcsl MOHMXKEHHe
mesI0uHoCTH, BhisptBaeMoe 100 me/s KoaryJiasHTa.

Tab6anuna 36

HIesogrocTh, ITonnxcHHe IMosnxkesnne, Bu- | CpeAHeBLMHAC-
Hoaet, sz]a Mz-9K8] eJIOYHOCTY, | umchennoe ma 100 |  nemmoe Ha
M2-3K8[A Me[n, M2-9K6]/a 100 m2/2
40 3,75 0,25 0,62 —
60 3,65 0,35 0,58 -
80 3,50 0,50 0,63 0,625
100 3,35 0,65 0,65 —
120 3,25 0,75 0,63 —




IIpuMep pacuera HOHMKEHMS INEJOYHOCTH IPH ILEJNOY-
HOCTH HCXONHOA BOJHM 4 Me-3k6f4 npuseien B Tabma. 36.

Ha ocuoBaHHM 3TOTO HOHHXKEHHS MOXKHO BHUYUCIHTD
(GaKTUUECKYI0 03y KOAary/siHTa, OIpefesisi HIeJOuHOCTh
#CXOJHON H KOaTyJAPOBAHHONU BOILL

Bouuciesue ¢akTHuecKOf M03E KOArylsHTa IO IOHH-
JKEHHIO INEJIOYHOCTH MOXKHO NpPOM3BECTH B TOM CJiyuae,
KOorZa HEeT H3BECTKOBAHUS ¥ IPEABAPUTEJBHOTO XJOPHUPO-
BaHHsA BOJBl, a TakKXe IPH JOCTAaTOYHOM ILIEJIOYHOM pesep-
BE€ HCXOJHOH BOJIHI.

IIpoGHoe yraepanue BOALI

10.7. Kax ykasplBajJoCchb, AaKTHBHHIA YroJib sBJsercs
yHHUBepCaJibHBIM OPEICTBOM YZHaJeHHS H3 BOJAB PacTBOPEH-
HBIX OPraHWYECKHX BeIlecTB M, B YaCTHOCTH, BellecTs, 06Gyc-
JIOBJIMBAIONMX 3allaXy ¥ NPHBKYCH Boxbl. Ilpm ymanenun
STHX BELIECTB 3 BOJNH HX KOHLEGHTPAIMMIO HYXHO CHU3HTb
0 OYeHb MaJBIX BEJMYHH, IIPM KOTOPHIX 3alax H IPHBKYC
ellle omymaiorcs. KoHIEeHTpauuy Pa3iMYHBIX BEUIECTB, NP
KOTOPHIX OLIYIAeTcs X 3anax WJIM IPUBKYC B BOJe, Heo-
IunaxoBrl. IlosTomy posa yriis, HeoOXomuMasi JJsI CHHUXKe-
HYUS 3aliaxa M NPUBKYca BOXLI RO HOPM, IpPEIYCMOTPEH-
Huix TOCT 2874—54 ana pasoMYHHIX HCTOYHHMKOB  BOAD-
CHa0XeHHs,, MOXKeT GHITh yCTaHOBJeHAa NPOOHBIM yI/ieBa-
HUeM B JabopaTOPHHX ycnoBuax. Jlas atoro Kaxjpas mpo-
6a uCHHTYeMOH BOZH B 06beme He MeHee ] 4 o6pabGaTH-
Baercs pasauyHbiMu xosamu (ot 1 mo 10 me/a) axTuBUpO-
BaHHOTO YNIS.

ITocte wacoBoro KoHTaKTa BOAKL C YyIVIeM IIPOGH!
GHIBTPYIOTCS Uepe3 BaTHHIM TaMIOH, IDPEABAPHUTENLHO
OPOMBITHIE He3onopupoBaHHOi Bomofl. IlepBrle mopuuu
¢uapTpara cOpacmBaioTcs, B moc/eqyomux INOPUUAX Of-
pefefsercs 3amax BoAb IO nsiTHOaNdbHOR cHCTeMe IpH
Temnepatype 20 u 60°C. Ilpuemaemoli cuuTaercs Ta 403a
aKTHBMPOBAHHOTO YIVIA, KOTOpas CHUXKAET 3amlax HCHLITYe-
MO# BOAH 00 ommoro-aByx OGannos mpu 20°C um no ABYX
6annoB mpm 60°C.

IIpoGHas XA0paMMOHU3AKS BObI

10.8. AMMmonu3anusi BOABL, T. €. BBeJeHHe B BOAY am-
MHaKa B BHJAE coJell MM rasa, CHUXKaeT 3anax CBOOOZHO-
ro XJopa, TpefynpexiaerT o6pasoBaHHe XJOP(PEHOJbHOTC
3anaxa M NpPUBKyca U B TO e BpeMs CTaOGHIHSHUPYET XJOp
Ha Goviee INPOJOJ/IKHTENbHOe BpeMsa. Bceuaexcrsue 3Toro
aMMOHH3al¥s BOAH HAUMHAET LUMPOKO IPHMEHATbCA IIpH
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OUMCTKe BOAH. Peakiyua Mexny CBOGOAHBIM XJIODOM HW aM-
MHAKOM 3aKaioyaeTcsi B 00pa3oBaHWH XJIODaMHHOB.

B mpaxkTHke aMMOHM3aUWM XJOPHPOBaHHOH BOJAH pe-
WIAIOINYI0 POJb HMrPalOT TPABUJIBHO B3AThHE COOTHOIIEHHS
aMMHaKa M XJ0pa, a TakxKe NOPANOK M HHTepBaJ B MHO-
CIeNIOBATE/IbHOCTH BBEIECHMS peareHToB, BHOGOp 3THX yC-
JoBuii NpPOU3BOAMTCH B JaGopaTOpUH NyTeM NpPOOHOHK aM-
MoHusanmuw. [na storo GepyT cepuio npo6 BOAH, Hpouef-
mef Bce cTaguM OYucTKH B o0beMe 0,5—3 4 xkaxmoi mpo-
6n1. Kaxxnasn npoGa BoAH XJODHPYeTCS ONpele/eHHOR MIO-
30fi xJOopa B BUIE 3apaHee IIPUrOTOBJEHHOTO pacTBOpa
XJIOPHOH BOJB! HJIH XJOPHOH H3BECTH, aKTHBHBEIA XJIOpP KOTO-
poro ompefensieTcs iomoMeTpudYeckH. 3ateM (WM BHaya-
Je, B 3aBHCHMOCTH OT NOPSAKa BBeJeHHs) BBOAATCA pas-
JHYHBIE O3B aMMHMaka B BuAe pacTeopa aMMOHHS
NH,OH no ycrauoBieHHOH cxeMe COOTHOLICHMS aMMuaka
K xaopy 1:1;1:2; 1:3; 1:5u 1. 2.

10.9. CozmepxaHve aMMHaKa B pacTBOpe OIpeje/ser-
cs1 turtpoBanuem 0,1 H. pacrBopom HCI B npucyrcrsum me-
THJIOBONO Op aHIKEBOTO.

IMocne BRAEPXKAHHOTO KOHTAKTa BOAKl C peareHTaMu
NPOU3BOAUTCS aHaMU3 BOABL, B KOTOPOH ONpemesioTcs ocC-
TaTOYHEIA XJOP C O-TOMMAMHOM HJIM HOZOMETDHUECKH H
3anax M NPUBKYC BOJHIL

OnuTHBlE JAaHHBIE MOKA3aJd, YTO JYUIIHUMH YCHOBHSAMH
06paGoTKM BOAL CYMTAIOTCA Te, KOTOPHE Jand IMOJNHBA
a¢pdexT B craGmmsanyyu XJI0pa, a TakXKe B CHHUXKEHHH 3a-
naxa XJopa H APYIMX 3allaxoB BOJHL.

OT¥ COOTHOLIEHWS U NOPAAOK BBENCHUS YCTAaHABJIMBA-
IOTCSl B 3KCIIYaTalUOHHBIX YCJIOBUAX aMMOHU3aLHH.

10.10. TIpn ompenenenun comepxaHus aMMHaKa B 3—
4 wonGouxm Oepyr no 5 ma pacrsopa NH,OH u Tutpyror
u3 muxpoGioperku 0,1 u. HCl ¢ MeTnsioBHM OpaHXeBHM
o caa6o-pososoro okpawmpanus. 1 sz 0,1 n. HCI coot-
BercrayeT 1,7 ue NH;.

Baasonsl ¢ aMMuakoM, NpefHasHAueHHBlE IS aMMO-
HH3alUM BOXBI, TNOABEPraioT ©06A3aTeJBHOMY O©IpOGOBa-
Huo. JIn1s onmpoGoBaHMsA ocofepxuMoro GajJIOHOB Ha aM-
MHAK DPHMEHSIOT PeaKTHBHYI0 OyMaXXKy, NpPOMUTaHHYIO
a30THOKMCJIOH 3aKMchio PTyTH. PeaxTtnBHas Gymaxka Ge-
JIONO 1BETa OT AefCTBMSA aMMuaKa YepHEeT, Tak KaK HHT-
par OLHOBAJIGHTHON pPTYTH C aMMHAKOM JaeT MepKypa-
MU/IHOE COeIVHeHNe UepHOro nsera. Peakuua nportexaer mo
CIeXYIOEMY YPaBHEHHIO:
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Hg N H
2.8 _Ngz +ANHg + H,0= 3NH, NO4+0% H§> NH, NO+2Hg.

10.11. B anaiu3e NpPHMEHSIOTCA CHeLyIOIue pe-
aKTHBHI:

1) asornas xmciora. 1 M4 Kpenkoi as3OTHOH KHCJIOTH
(ya. B. 1,4) noBomsT IMCTHVIMPOBaHHO# Bomoh mo 100 maz;

2) 2 2 a30THOKMCJIO# 32KHCH DTYTH pacTBOPSAIOT B
100 mx pasBenenHolt a3oTHO# KucaoTh (peaktuB Ne 1).

JIns MDHIOTOBIEHHS pPeakTHBHHIX GyMaKeKk Ha aMMHaK
OpeABapyuTe/IbHO MPOMBITHIE IOpPAYed  AMCTHIINPOBAHHOMR
BONOH M BHICyHIeHHHe (UIbTPOBaJbHLIE OyMaKKHM CMawu-
Baiotcsl 2%-HbIM DACTBOPOM a30THOKHCTOH 3aKUCH PTYTH,
mocie 4ero GyMasKKHM BHOBb BHICYIIMBAIOTCS, peXyTcs Ha
He6OoJbIIHe NOJOCKM U COXPaHAOTCA B GaHKe H3 TEMHOTO
CTEKJ1a C NPUTEPTOH IMPOOKOH.

10.12, TIlpn ompoGoBaHMM GaJlJIOHOB C aMMHaKOM B
aMMHAYHYIO CTPYI0 BHOCHT O€IyI0O PeakTHBHYIO OyMaxKy,

KOTOpasi NIPX JASHCTBMM aMMWaKa OKPAIIWBAETCH B UePHEH
LBET,

Onpenenenye cTaGUIALHOCTH BOAKI

10.13. CrabuibHOCTL BOJAHI ONpele]sieTcss HBYMA Me-
TOLAMM:

a) xapGOHATHEIMM HCTBITAaHHAME (OCHOBHOH MeTOn);

6) BpmucienneM pH paBHOBECHOTO HACHINEHHS  BOXLI
(BcOMOraTeNBHEINA METOR).

Onpenenenne CTaGHILHOCTH BOXBl IPUMEHSETCS:

a) ia TpeqBapHTEJbHOIO YCTAHOBJEHHS CBOMCTB BO-
OBl B CBSI3M C H3BICKAHMSMM HCTOUHWKA BOZOCHAGXeHHS H
NPOCKTHPOBAHUEM YCTPOHCTB AJS YJYydIIeHHS KadecTBa
BOJHI;

6) &1 KOHTPOVISI OBOHCTB BOJH B Ipomecce ee oGpa-
GOTKH C LEJIbIO YJIydIeHHs ee KadecTsa.

IpoGy Boxe! mAsl onpefedenusi ee CTaGHIABHOCTH OTGH-
paloT M3 HCTOYHMKA BOJOCHAaGXKeHHSI B KoJudecTBe 2 4.
Cocyasl RONKHB OLITh 3anoJHeHH A0 BepPXa W IJIOTHO
3aKPHITH TPOGKOH. AHa/ju3 BOAbl AOVIZKEH NMPOU3BOAUTHCS
He NosjgHee YeM 4epe3 | % c MOMeHTa B3STHA MNPOGEHL

Ecau BOZa COMEPXKHT 3HAUMTENbHOE KOVIMYECTBO B3Be-
IIEHHBIX BEILECTB, TO TepeJ aHaJH30M HCClexyeMasi BOXA
oTCTamBaeTcs B TeveHue 1 4,
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10.14. Cra6uibHOCTL BOAEI XapaKTepu3yeT ee CBOHCT-
BO He BHIEJATL U He PAaCTBOPATbL OCAafOK KapGoHara KaJjb-
uus. PesysabTaTl aHawH3a Ha CTaGHJIBHOCTb BLIpaXKaloOTCA
B ¢opMe npolu, YHCAUTENEM KOTOPOH SBJASETCS IUeJou-
HOCTb NPUPONHOA BOAH, a 3HAMEeHATeJIeM — Te XKe NOKa-
3aTesId NOCJe MPEeNeNbHOrO HaChIEHHsI BOAB KapOOHaTOM
KaJabLus.

W3 nocrasmenHofi npoGn Bojxu ot6upator 100 xaz,
6erctpo TuTpYyioT 0,1 H. CONAHON KHMCJIOTEH B NPHCYTCTBUH
MeTuJ0Boro opanxesoro. Konugecrso mmanunutpos 0,1 H.
KHCJIOTHl JaeT OOITYIO IIEJOYHOCTb BOZBI, BEIPAXEHHYIO B
MHJJIMIPaMM-5KBHBaJeHTaX Ha Jurp. Cuaexyiouryro npo6y
Hocaexyemolt Boas B o6veMe 400 M4 BAMBAIOT B CTEKJSH-
Hylo 6aHKy, sateM BchmaioT Tyma ke 30 2 kapOoHara
KaJblus, OGaHKy IJIOTHO 3aKPHIBAIOT Pe3WHOBOH MPOOKo#
H YCTaHaBJHBAOT Ha Kavaloulylocss njatopMy WIyTTeNb-
ManmHbl., BeTpaxuBanume BOAB ¢ KapGOHATOM KaJbIus
IPOXOJUT B TeueHme 1 «,

Ilpn oxucasemoctd Boxm Bhime 8—10 me/s2 Op Bpems
BCTPAXMBAHMSA NpOGH BOLB YBEJMUMBAETCS BJBOE,

Ilocne ocBersieHHss MPOGH NPOMSBOASAT (HABTPOBaHUE
¢ momompio cupona. OrduabTpoBaHHYI0O BORY B 06BEMe
100 %2 TMTPYIOT IO METHJIOBOMY OPaHKEBOMY H ompese-
JSIOT €e MIEJOYHOCTh B MWUIHTPaMM SKBHBaJleHTaxX Ha
antp. ViMesi BesqnuuHy oGmiefi meJOYHOCTH BOAH JO H MOC-
Jie BCTPAXHWBAHWS C KapGoOHATOM KaJgbliMd, I0KasaTelb
CTaGHJIBHOCTH MCCTAMYEeMOH BOALI BBEMHCAAIOT HO (popMyne

Q
Co=7%"
rae Q —BeqmuuHwa oOwIEHd INETOYHOCTH OO BCTPAXUBAHHUA
¢ Kap6oHaTOM KaJblyus, M2-3K8/4;
S —BeswuauHa o6medl LIeJOYHOCTH INoCJae BCTPSAXUBA-
HUS ee C KapGOHATOM Kaiblius, M2-IK6/A.



NPUJOXEHHEI

MOJNEKVASAPHLIE U SKBUBANEHTHBIE BECA KHCAOT
H IREJTOYEH, HAUBOJEE YACTO NPMMEHSEMBIX

NPH ONPEAEJEHUAX

Konnaecteo

Moneky- -
Bemecrao Xpomooran | oumuss: | apmod | nenveash

B MoJeKkyJe Bee Beo

Kucaora:

CoNAHAA . . . . . . . HCI 1 36,46 | 36,46
CEPHAS .+ + .+ « o . & H,SO, 2 98,08 | 49,04
430THAA . . . . . , . HNO, 1 63 02 | 63,02
maseyeBast  , . . . , CeH,0,-2H,0 2 126,05 63,02

> 2HaO4 2 90,02 | 45,01
AHTapHaf . . . . . ., C,;H 304 2 118 05| 59,02
yKCycHasg ., . ., . . . 1 60, ,03 | 60,03
Epknit kamud@ . . . . . KOH 1 56,11 56,11
Engnft watp . . . . ., NaOH 1 40,01 | 40,01
Awmmomuit , ., . .. .. NH,OH 1 35,05 | 35,05
AvMMmpak . .. . .. . . NH, 1 17,03 { 17,03
Enkuit Gapnt , , . . . ., Ba(OH), 2 315,56 | 157,75
Heramenas usBects . . . Ca0 2 56,07 | 28,04
Tamenast usBects . ., . , Ca(OH), 2 74,09 [ 37,05
Coma ......... Na,COg 2 106,00 | 53,00
INoram . ., ... ... KoCOq 2 138,2 69,10
Yraekncan#t xanabuui . CaCOy 2 100,08 | 50,04

NPUJOXEHUE 11

YAEJBHBIA BEC PACTBOPOB EAKOIo KAJIM
H EJAKOro HATPA NIPH 15°C

Tipone SHT TIponenTt e
Vaemsmah | Rotte | onore | YAemmmh | TIPSR | Mipouens

KaJjim HaTpa Kaqan HaTpa

1,007 0,9 0,61 1,252 27,0 22,64
1,014 1,7 1,20 1,263 28,0 23,67
1,022 2.6 2.00 1,974 28,9 2481
1,029 3,5 2,71 1,285 29,8 25,80
1,037 4,5 3,35 1,297 30,7 26,83
1,045 5.6 4,00 1,308 31.8 27.80
1, 052 6,4 4,64 1,320 32,7 28 83
1, 060 7,4 5,29 1,332 33,7 29 ,93
1,067 8,2 5,87 1,345 34,9 31 22
1,075 9,2 6,55 1,357 35,9 32 47
1,083 10,1 7,31 1,370 36,9 33, ,69
1,091 10,9 8,00 1,383 37,8 34’ ,96
1,100 12,0 8,68 1,397 38,9 36 25
1,108 12,9 9,42 1,410 39,9 36 85
1,116 13,8 10,06 1,424 40,9 37, L47
1,126 14,8 10,97 1,438 42,1 38, ,80
1,134 15,7 11,84 1,453 43,4 39,99
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H podonrscenue npurone. 11

IIponent TIponent o
y"e;‘;’:” # eﬁxnoro el;xréro y"e‘;:g“ﬁ réﬁ:{%i? l'é;;oK%igT
KaJig HATpa KaJp HaTpa
1,142 16,5 12,64 1,468 44,6 41,41
1,152 17,6 13,55 1,483 45,8 42,83
1,162 18,6 14,87 1,498 47,1 44,38
1,171 19,5 15,13 1,514 48,3 46,15
1,180 20,5 15,91 1,530 49,4 47,60
1,190 21,4 16,77 1,546 50,6 49,02
1,200 22,4 17,67 1,563 51,9 -
1,210 23,3 18,58 1,580 53,2 -
1,220 24,2 19,58 1,597 54,5 —_
1,231 25,1 20,59 1,615 55,9 —_
1,241 26,1 21,42 1,634 57,6 —
NPUJOXEHHETII

YIAEJNBHBIE BECA CEPHOH, ABOTHOW M COJITHOH KUCJAOT
NPH 15°C U BECOBOE NPOLEHTHOE COAEP)XAHHE HX

Becosnie nponeHTH BecoBrle  NMPOLGHTH
KHCJOT KHCJIOT

%n%nbnmﬁ VaenwHsii
€C nNpu B2C II
16°C & 3 i 15°C = S K

2 | F | ¢ = | f | &

g 2 g 3 2 g
1,000 0,09 0,10 | 0,16 1,120 17,01 | 20,23 | 23,82
1,005 0,83 1,00 1,15 1,125 17,66 | 21,00 1 24,78
1,010 1,67 | 1,90 | 2,14 | 1,130 | 18,31 | 21,77 | 25,75
1,015 | 2.30| 2,80 | 3,12 | 1,135 | 18,96 | 22,54 | 26,70
1,020 3,03 3,70| 4,13 | 1,140 | 19,61 | 23,31 | 27,66
1,025 3,76 | 4,60 | 5,15 | 1,145 | 20,26 | 24,08 | 28,61
1,030 4,49 5,60 [ 6,15 1,150 20,91 | 24,84 | 29,57
1,035 5,23 6,38 7,15 1,155 21,55 | 25,60 | 30,55
1,040 5.96 | 7.26| 8,16 | 1,160 | 22,19 | 26,36 | 31,52
1,045 6,67 8,13 | 9,16 1,166 | 22,83 | 27,12 | 32,49
1,050 7,37 8,99 | 10,17 1,170 23,47 | 27,88 | 33,46
1,055 807 | 9,84 11,18 | 1,175 | 24,12 | 28,63 | 34,42
1,060 8,77 | 10,68 | 12,19 1,180 24,76 | 29,38 | 35,39
1,065 9.47 | 11,51 | 13,19 || 1,185 | 25,40 | 30,13 | 36,3!
1,070 10,19 | 12,33 | 14,17 1,190 26,04 | 30,88 | 37,23
1,075 10,90 | 13,15 { 15,16 1,195 26,68 | 31,62 | 38,16
1,080 | 11.60 | 13,95 | 16,15 || 1,200 | 27,32 | 32,36 | 39,11
1,085 | 12,30 | 14,74 | 17,13 | 1,210 | 28,58 | 33,82 | —
1,090 12,99 | 15,563 { 18,11 1,220 29,84 { 35,28 —
1,005 | 13.67 | 16,32 | 19,06 | 1,230 | 31,11 | 36,78 | —
1,100 14,35 | 17,11 | 20,01 1,240 32,28 | 38,29 -
1,105 15,03 { 17,89 | 20,97 1,250 33,43 | 39,82 -
1,110 15,71 | 18,67 | 21,92 1,260 34,67 | 41,34 —
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H podoascenue npusrosic. 11

BecoBRle IPOLERTH KHC- BecoBhle MPONEHTH KHC-
JIoT JOoT
YaenwHbL YaesbREY
e Bec
Bf5° § o 5 3 15‘1’111 2 e K
g 3 2 - 3
3 & 8 5 ] 5
1,115 36,36 ( 19,45 | 22,86 | 1,270 35,71 | 42,87 —
1,280 36,87 | 44,41 - 1,410 51,15 | 67,50 —
1,290 38,03 | 45,95 — 1,420 52,15 | 69,80 —
1,300 89,19 | 47,49 _ 1,430 53,11 | 72,17 —
1,310 40,35 | 49,07 —_ 1,440 54,07 | 74,68 -
1,320 41,50 | 50,71 — 1,450 55,03 | 77,28 —
1,330 42,66 | 52,37 —_ 1,460 55,97 | 79,98 —
1,340 43,74 | 54,07 — 1,470 56,90 | 82,90 —
1,350 44,82 1 55,79 — 1,480 57,83 | 86,05 —
1,360 | 45,88 | 57,57 | — 1,490 | 58,74 | 89.60 | —
1,370 46,94 | 59,39 — 1,500 59,70 | 94,09 —
1,380 48,00 | 61,27 —_ 1,510 60,65 | 98,10 —
1,390 49,06 | 63,23 — 1,520 61,59 | 99,67 —
1,400 | 50,11 | 63,30 | — 1,530 | 62,53 | —
1,540 63,43 —
1,550 64,26 —
1,560 65,08 —
1,570 65,90 —
1,580 66,71 —
1,590 67,59 -
1,600 68,61 —_
1,610 69,43 -
1,620 70,32 —_
1,630 71,16 -
1,640 71,99 —
1,650 72,82 —
1,660 73,64 —
1,670 74,51 _
1,680 75,42 —
1,690 76,30
1,700 77,17
1,710 78,04
1,720 78,92
1,730 79,80
1,740 80,68
1,750 81,56
1,760 82,44
1,770 83,32
1,780 84,50
1,790 85,70
1,800 86,90
1,810 88,30
1,820 90,05
1,830 92,10




ITpodoricenue npurosc. 111

Becophle NPOUSHTH KEHC- BecoBnle NPONERTH Kuc-
Jor or
VY enbuoiit YaensHutk
npu Bec nipa
BT .;, s '§ 15°C u 3 4
B | © E | E |
g | 8 | 8 g | 2 | 8
1,835 93,43
1,840 95,60
1,8410 97,00
1,8415 97,70

MPUMOXEHHE IV
NAOTHOCTH U KOHUEHTPAUUY PACTBOPOB AMMHAKA

KontuerTpanusn Konnenrpanua
IlroTHOCTD TnorHOCTH
npu 20°C, 2/100 2 npu 20°C, 2/100 e
efemd pacTeopa Moabla 2/cud pacTBopa Hoab]A
(rec. %) {Bec. %)
0,998 0,0465 0,0273 0,944 13,71 7,60
0,996 0,512 0,299 0,942 14,29 7,91
0,994 0,977 0,570 0,940 14,88 8,21
0,992 1,43 0,834 0,938 15,47 8,52
0,990 1,89 1,10 0,936 16,06 8,83
0,988 2,35 1,36 0,934 16,65 9,13
0,986 2,82 1,63 0,932 17,24 9,4
0,984 3,30 1,91 0,930 17,85 9,75
0,982 3,78 2,18 0,928 18,45 10,06
0,980 4,27 2,46 0,926 19,06 10,37
0,978 4,76 2,73 0,924 19,67 10,67
0,976 5,25 3,01 0,922 20,27 10,97
0,974 5,75 3,29 0,920 20,88 11,28
0,972 6,25 3,57 0,918 21,50 11,59
0,970 6,75 3,84 0,916 22,12 11,90
0,968 7,26 4,12 0,914 22,76 12,21
0,966 7,77 4,41 0,912 23,39 12,52
0,964 8,29 4,69 0,910 24,03 12,84
0,962 8,82 4,98 0,908 24,68 13,16
0,960 9,34 5,27 0,906 25,33 13,48
0,958 9,87 5,55 0,904 26,00 13,80
0,956 10,40 5,84 0,902 26,67 14,12
0,954 10,95 6,13 0,900 27,33 14,44
0,952 11,49 6,42 0,898 28,00 14,76
0,950 12,03 6,71 0,89 28,67 15,08
0,948 12,58 7,00 0,894 29,33 15,40
0,946 13,14 7,29 0,892 30,00 15,71
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TABJIMIA 3KBUBAJIEHTHHX BECOB HOHOB X MHO)XUTEJIEH

NPUJNAOXEHHE V

AN NEPECUYETA MHUJIJHUTPAMM-HOHOB

HA MUJJINFPAMM-3KBHBAJIEHTH

MHOXHUTEdb Muoxuteian

dopmyaa Jsl::::uaé ""’;a"‘j}ff g‘;‘* " I dopuysa 3?:1]}:;;’1 Anfmu;ge::e-
BeC Me-9Ke Bec M2-9K6
gt 1,008 0,99206 CI— 35,457 | 0,02820
K+ 39,100 0,02558 Br— 79,916 | 0,01251
Nat 22,997 0,04348 I~ 126,91 0,00788
NH; 18,040 0,05543 | NOj 62,008 | 0,01613
Lit 6,940 0,14409 | NOj 46,008 | 0,02174
ca®t | 20,040 0,04990 SO~ | 48,033 0,02082
Mgt 12,160 0,08224 [ HCOj 61,018 | 0,01639
FeXt | 27,925 0,03581 | CO3~ | 30,005 | 0,03333
Fe*t 18,617 0,05371 PO}~ 31,658 | 0,03159
At 8,993 0,11124 | HPO;— | 47,994 | 0,02084
Mn?t | 27,465 0,03641 || H,PO;” | 96,996 | 0,01031
s> 16,033 0,06237
HS™ 33,074 | 0,03024
HSiO;" | 77,098 | 0,01298
Si0f~ | 38,045 | 0,02630

TABJIMIIA AJ11 NTEPECYETA XECTKOCTH, BBHIPA)XEHHOR
B HEMEUKMX I'PALYCAX, HA MHJJUTPAMM-3KBHBAJEHTHI

NPUJTOXEHHE VI

£

’2:5 0,0° | o0,1° | 0,2° 0,3° 0,4° 0,56° 0,6° 0,7° 0,8 ] 0,9°
o=

K

0|0,00[0,04| 0,07 | 0,11 | 0,14 | 0,18 | 0,21 | 0,25 | 0,29 | 0,82
110,3(0,4110,43 (0,46 | 0,50 { 0,53 { 0,57 | 0,61 | 0,64 | 0,68
2|0,710,75| 0,78 | 0,82 | 0,86 | 0,89 | 0,93 | 0,96 | 1,00 | 1,03
a(1,0711,11(1,141,18 (1,21 (1,256 |1,2811,32|1,36 | 1,39
411,43/1,46/ 1,501,568 )1,57)1,60) 1,64} 1,68 ) 1,71 1,75
511,781,821 1,851,891} 1,93 1,9 | 2,00 | 2,03 | 2,07 | 2,10
6|2,14/2,18| 2,21 | 2,25 12,28 12,322,835 2,30 2,43 | 2,46
71|2,502,53| 2,57 | 2,60 | 2,64 | 2,67 | 2,71 | 2,74 | 2,78 | 2,82
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I1podosscenue npusrcx. VI

AR

58

g- 0,0° 0,1° 0,2° 0,3° 0,4° 0,6° 0,6° 0,7° 0,8° 0,9°
53

Ka

82,85 2,80 2,92 (2,9 |3,00]3,03 13,07 |3,10]3,14 3,17
9 |3,21]3,25/3,28|3,32(3,35|3,39 |3,42 | 3,46 | 3,49 | 3,53
10 | 8,57| 3,60 3,64 | 3,67 [ 3,71 | 3,74 | 3,78 | 3,81 | 3,85 | 3,89
11 | 3,92|3,96(3,99 | 4,03 (4,07 4,10 |4,14 [ 4,17 | 4,21 | 4,24
12 | 4,98] 4,321 4,35 | 4,39 | 4,42 | 4,46 | 4,49 | 4,53 | 4,56 | 4,60
13 | 4,64/ 4,67| 4,71 | 4,74 | 4,78 | 4,81 | 4,85 | 4,89 | 4,92 | 4,96
14 { 4,991 5,03 5,06 | 5,10 | 5,14 | 5,17 | 5,21 | 5,24 | 5,28 | 5,31
15 { 5,35| 5,39| 5,42 | 5,46 | 5,49 | 5,53 | 5,56 | 5,60 | 5,63 | 5,67
16 | 5,71 | 5,74! 5,78 | 5,81 [ 5,85 | 5,88 | 5,92 | 5,96 | 5,99 | 6,03
17 | 6,06| 6,10} 6,13 | 6,17 | 6,21 | 6,24 | 6,28 | 6,31 | 6,35 | 6,38
18 | 6,42| 6,46| 6,49 | 6,563 | 6,56 | 6,60 | 6,63 | 6,67 | 6,70 | 6,74
19 | 6,78| 6,81 | 6,85 | 6,88 | 6,92 | 6,95 | 6,99 | 7,03 | 7,06 | 7,10
201)7,13|7,17|7,20 7,24 7,28 7,31 (7,35|7,38 7,42 7,45
21 |7,49|7,52|7,56 |7,607,63|7,67 7,70 | 7,74 | 7,77 | 7,81
22)7,85|7,88/7,92|7,95|7,99 | 8,02 |8,06|8,10|8,13 | 8,17
23 18,20] 8,241 8,27 | 8,31 | 8,35 | 8,38 | 8,42 | 8,45 | 8,49 | 8,52
24 | 8,56 8,59 8,63 | 8,67 | 8,70 | 8,74 | 8,77 | 8,81 | 8,84 | 8,88
2518,92|8,95(8,999,029,06]9,09(9,13]9,17 (9,20 [ 9,23
26 19,27 9,31/ 9,34 | 9,38 | 9,42 | 9,45 | 9,49 | 9,52 | 9,56 | 9,59
27 19,63] 9,661 9,70 | 9,74 | 9,77 | 9,81 | 9,84 | 9,88 | 9,91 | 9,95
28 | 9,99 10,02 (10,06 (10,09 |10,13 |10,16 [10,20 |10,24 [10,27 (10,31
29 110,34 110,38 10,41 {10,45 |10,48 |10,52 (10,56 [10,59 |10,63 |10,66
30 |10,70 10,73 [10,77 [10,81 {10,84 |10,88 10,91 |10,95 (10,98 [11,02
31 |11,06(11,09(11,13 |11,16 {11,20 |11,23 |11,27 |11,31 (11,34 |11,38
32 11,41 |11,42 11,48 {11,52 {11,55 |11,59 {11,63 |11,66 {11,69 {11,73
33 |l1,77|11,80 (11,84 [i1,88 |11,91 |11,95 |11,98 |12,02 [12,05 |12,09
34 (12,13 112,16 |12,20 (12,23 [12,27 |12,30 12,34 |12,38 |12,41 (12,45
35 |12,48 (12,52 [12,55 [12,59 |12,62 12,66 (12,70 (12,73 12,77 (12,80
36 112,84 12,87 {12,91 {12,95 {12,98 [13,02 (13,05 (13,09 (13,12 (13,16
37 (13,20113,23 (13,27 |13,30 (13,34 {13,37 13,41 (13,44 |13,48 !13,52
38 |13,55(13,59 (13,62 (13,66 |13,69 |13,73 [13,77 (13,80 (13,84 (13,87
39 (13,91 (13,94 (13,98 (14,02 (14,05 |14,09 (14,12 (14,16 (14,19 |14,23
40 14,27 (14,30 [14,34 |14,37 |14,41 (14,44 (14,48 |14,51 |14,55 14,59
41 114,62 (14,66 |14,69 |14,73 |14,76 (14,80 |14,84 |14,87 (14,91 |14,94
42 |14,98 (15,01 {15,05 |15,09 {15,12 [15,16 (15,19 (15,23 |15,26 15,30
43 115,34 15,37 15,41 |15,44 |15,48 |15,51 |15,55 |15,58 |15,62 |15,66
44 |15,69 15,73 15,76 |15,80 (15,83 {15,87 (15,91 (15,94 |15,98 [16,01
45 16,05 (16,08 16,12 [16,16 |16,19 16,23 16,26 (16,30 16,33 |16,37
46 116,40 |16, 44 |16, 48 |16,51 |16,55 (16,58 |16,62 |16,65 16,69 [16,73
47 116,76 |16,80 |16,83 16,87 (16,90 (16,94 |16,98 {17,01 (17,04 {17,08
48 17,12 17,15 17,19 |17,23 |17,26 |17,30 |17,33 |17,37 |17,40 17,44
49 (17,47 |t7,51 (17,55 |17,58 |17,62 (17,65 |17,69 (17,72 17,76 |17,80
50 17,83 (17,87(17,90 |17,94 (17,98 |18,01 |18,05 (18,08 |18,12 |18,15
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NPUNOXEHHE VII
OBPA3LBI MWIPUDGTA AJIS1 ONPELEJEHHS MPO3PAYHOCTH

<Hacrosimuil craHAapT ycTaHaBJMBAeT METOAB OTNPENEJICHHS
00mHUX $uU3NIECKUX CBOACTB XO3HACTBEHHO-NHUTBLEBOH BOMKI. 3a-
naxa, BKyca M NPHUBKYCa, TEMIEpATYPH, INPO3PaYHOCTH, MYTHO-
CT¥, B3BEIICHHHIX BEIIECTB ¥ IBETHOCTH

54178309

«Hacrosmuit craupapr ycraHapJnBaeT METORB! OUpeIeNeHH:
ofmux ¢uM3uYecKuX CBOMCTB XOSANCTBEHHO-NUTHEBOR BOIE' 3a-
maxa, BKyCa ¥ TIPHBKYCA, TEMNeparypn, NIPO3PavHOCTH, MYTHO-
CTH, B3BEIICHHHX BEIIECTB YU IBETHOCTH

54178309

«Hacronmufi cranaapT yCTaHABJMBAET METOMBI ONPENENCHHS
ofmux (uUaUYeCKHX CBOHCTB XO3SHCTBEHHO-THTEERO BOAKI: 32-
naxa, BKYCa ¥ NPWBKYC4, TEMIEPaTyphl, IPO3PAYHOCTH, MYTHO-
CTH, B3BEIUCHHBIX BEINECTB W LBETHOCTH

54178309

«Hacrosimu#t cTanjgapT ycTaHaBJAMBAeT METOXB! ONPeNeNeHHs
ofmux ¢usuuecKUX CBONMCTB X03fACTBEHHO-NHTHEBON BOIH: 3a-
naxa, BKyca W UpPUBKYCa, TEMNEpaTyphl, NPO3PavHOCTH, MYTHO-
CTH, B3BEIIEHHHIX BEIIECTB @ LBETHOCTH

54178309

<Hacrofimuii cTaHzapT yCTAaHABJHBAeT METOAH ONpelejeHUst
of6myx (U3AIECKMX CBOUCTB XO3A#ACTBEHHO-MATHERON BOAKI: 3a-
maxa, BKyCa W TPHBKyCa, TeMMNepaTypH, NDPO3pavHOCTH, MYTHO-
CTH, B3BEIICHHHX BEIIECTB H LBETHOCTU

54178309»

«Hacrosimuft cTaHZAPT YCTaHABJIHBAEGT METOAbl ONPENEACHUS
ofmux (u3pYecKUX CBOHCTB XO3HACTBEHHO-TIMTLEBOX BOXH: 3a-
maxa, BKyca W IPHBKYC3, TEMIEpaTypH, PO3padHOCTH, MYTHOCTH,
B3BEINEHHHX BEMECTB M IBETHOCTH

54178309

«Hacrosmu#i CTaHZapT YCTaHABAMBAaeT METOAH ONpEAeJeHHs!
obutnx (USKIECKHX CBOHCTB XO3AACTBEHHO-NMTBEROR BOAH" 3a-
naxa, BKYCa M TIPHBKYCAa, TEMIEpaTyphl, NPO3PaTHOCTH, MYTHOCTH,
B3BEIIEHHHX BEIIECTB U LBETHOCTH

54178309

«Hacrosmuit CTaHAAPT YCTAHABJMBAET METOAH OIIpeJe/eHus
ofmux ¢u3uIecKUX CBOMCTE X037ACTBEHHO-THTHLEBOH BOXHI: 3a-
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naxa, BKyCa W IpHUBKYCAa, TeMNEepaTypH, NPO3PAYHOCTH, MYTHOCTH.
B3BEIICHHBIX BEIISCTB H LBETHOCTH

54178309

«<Hacrosamuil cTaEAapT YCTAHABJMBAET METOAH ONPEHENCHHs
obmux ¢uauIecKux CBOHCTB X03ANCTBEHHO-IHTLEBOA BOAH. 3a-
naxa, BKyca W NpPHBKYCa, TeMHepaTypH, NPO3PAYHOCTH, MYTHO-
CTH, B3BEIIEHHHIX BENIECTB H IBETHOCTH

54178309

«Hacroamufl cTaHzaprT YCcT2HABIHBAET METOIE ONPEIeseHUs
o0mux (U3MUECKHX CBOACTB XO3f[CTBEHHO-NHTHEBOH BOJHN 3a-
naxa, BKyca ¥ NpPHBKYCa, TEMIEPATYpH, NPO3PAUHOCTH, MYTHO-
CTH, B3BEIUEHHHIX BEILECTB M IIBETHOCTH

54178309

«Hacrosamu#i crangapT ycTaHaBJMBAET MeTOLLl ONpPejeJeHHs
oflAxX (U3NYECKHX CBOHCTB XO3SHCTBEHHO-NUTLEBOM BOAH: 3a-
naxa, BKyca H NPUBKyCa, TEMIepaTyph, NPO3PavHOCTH, MYTHO-
CTH, B3BEIIEHHBIX BELIECTB U ILBETHOCTH

54178309

«Hacrogmui cTaHAapT YCTaHaBAHBAET METOXL ONpeIeNCHH:
obmux ¢(u3HIECKUX CBOACTB XO3SIACTBEHHO-NATBEBOA BOAH: 3a-
nmaxa, BKyca ¥ NpHBKYCA, TEMIepaTyph,, NpPO3PaiHOCTH, MYTHO-
CTH, B3BEIICHHLIX BEIIECTB H IBETHOCTH

54178309

«Hacrosimuii craHzapT yCTaHABAMBAET METORH OUPEXE/CHHS
ofmux OH3nYeCKHX CBONCTB XO3AKCTBEHHO-THTHEBOH BOXH: 3a-
nmaxa, BKyca ® TPHBKYCa, TeMNepaTyps,, NPO3PAauHOCTH, MYTHO-
CTH, B3BEIICHHEIX BEINIECTB H LBETHOCTH

54178309

«Hacrosimnit cTaHZapT YCTaHABIMBAET METOAM ONpeAe/eHHs
o0WHX (H3UIECKUX CBOACTB XO3AHCTBEHHO-MUTLEBON BOXH: 3a-
naxa, BKyca ¥ TIDHBKYCa, TeMUepaTypH, HNpPO3PauHOCTH, MYTHO-
CTH, B3BEIIEHHHX BENECTB U LBETHOCTH

54178309

«Hacrosimull cTaBAapT YCTaHABJAKHBAET METOAH oNpefeseHHs
o0mux (U3HYECKHX CBOHCTB XO03AACTBEHHO-IHMTHEBOA BOJHI: 3a-
naxa, BKyca H NpPHBKyca, TeMIepPaTypH, NPO3PadHOCTH, MYTHO-
CTH, B3BEUICHHHIX BEIIECTB H IBETHOCTH

54178309»



«Hacrofimali CTaHRAPT YCTAHABAHBAET METOALI ONPEAE/CHHS
o6mux (Gu3NIECKHX CBOACTB XO3AHCTBEHHO-MHTLEBOH BOJH: 3a-
nmaxd, BKyca W MPHBKYyca, TeMImepaTryphl, MPO3PauHOCTH, MYTHO-
CTH, B3BEUICHHHX BeIIECTB H I[BETHOCTY

54178309

<Hacroanuii craHnapT yCTaHaBJAHBAET METOJL! ONpEJeJeHus
ofmAx (U3HYECKHX CBOHCTB X0O3AHCTBEHHO-NUTHEBOH BOJH: 3a-
naxa, BKyca M NpPHBKyCa, TeMrepaTyphl, NpPO3PavyHOCTH, MYTHO-
CTH, B3BEIICHHHIX BEINECTB ¥ HBETHOCTH

54178309

«Hacrofimui cTaHAapT YCTaHABJMBAET METOJB! OIpEIeNeHHUs
OGINX (H3NUECKHX CBOACTB XO3SHCTBEHHO-NUTHEBOR BOAHI: 3a-
naxa, BKyca ¥ NPHBKyca, TeMNepaTyphl, NPO3padHOCTH, MYTHO-
CTH, B3BEIICHHHIX BEIIECTB ¥ HBETHOCTH

54178309

«Hacrosimuit crasgapr ycraHasJuBaeT METOJH ONpPECIEHHS
o0mux (GHI3MYCCKUX CBOACTB XO3AHCTBEHHO-IHUTBEBOR BOJBI: 3a-
maxa, BKyca H NPHBKyca, TeMIEpaTyphl, NIPO3PaYHOCTH, MYTHO-
CTH, B3BEIUCHHLIX BEMIECTB U LIBETHOCTH

54178309»

«Hacroslnit craHaapT ycraHaBJAWBaeT METOAM ONpEACJICHHSA
o6IHX (PU3UIECKHX CBOHCTB XO3AMACTBEHHO-NHTLEBOA BOXM: 3a-
naxa, BKyca W TpPHBKYCA, TEMNEpPaTypH, NPO3PAYHOCTH, MYTHO-
CTH, B3BEIIEHHEIX BELIECTB M [BETHOCTH

54178309

«Hacroamu#i cTaHAapT yCTaHABJUBAET METOAH ONpeJeNeHus
o6mux ¢U3HYECKNX CBOACTB XO3AHCTBEHHO-NHTLEBOA BOJAbLI: 3a-
naxa, BKyC2 W NIPHUBKYCa, TEMNepaTyphl, {IPO3pauHOCTH, MYTHO-
CTH, B3BENICHHHX BELIECTB H LBETHOCTH

54178309

«Hacrosmuit cTaHZapr yCTaHABJAHBAET METOAB ONpENeJNeHHs
o6mux (uaHvecKux CBOHCTB XO3AACTBEHHO-NHTbEBOA BOAH: 3a-
naxa, BKYCa H TIPUBKYCa, TeMIepaTyphl, INPO3PAYHOCTH, MYTHO-
CTH, BSBELIEHHEIX BEIIECTB W I(BETHOCTH

54178309

<HacTofmA# CTaHAAPT YCTAHABJMBAET METOAH ONpEeAeNeHHAs
ofmux (u3nyecKux CBONUCTB XO3AACTBEHHO-NHTHEBOR BOAH: 3a-
naxa, BKyca M IPUBKYCa, TeMIepaTyphsl, TPO3PauHOCTH, MYTHO-
CTH, B3BEUIEHHEIX BEMIeCTB ¥ IBETHOCTH

54178309
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«Hacrosimaii craupapr ycraHaBaMBaeT METOAB! ONpeaeneHus
o6muX ¢u3HUECKHX CBOACTB XO37HCTBEHHO-NMTBLEBON BOMAH: 3a-
naxa, BXyca ¥ WPHBKyca, TeMIePATYpH, TPO3PAYHOCTH, MYTHO-
CTH, B3BEINEHHHIX BEM(ECTB ¥ IBETHOCTH

54178309

«Hacroamul crapaapT ycTaHABJHBAeT METOXH ONpejeseHus
06IUX (HUSHUCCKUX CBOACTB XO03AHCTBEHHO-NHTLEBOH BOJAM: 8a-
maxa, BKyca M NpHBKYCa, TeMIepaTyphl, IPO3PauyHOCTH, MYTHO-
CTH, B3BENICHHHIX BEmIECTB # LBETHOCTH

54178309

«Hacrosmuil craHzapr ycraHaBJuBaeT METONB ONpELCHCHHUS
o0mux (U3HUECKUX CBORCTB XO3AACTBEHHO-IHTLEBOf BOXH: 3a-
naxa, BKyca H TPHUBKyca, TEMIepPaTyphl, HpPO3PadHOCTH, MYTHO-
CTH, B3BELICHHLIX BEIIECTB M LBETHOCTH

54178309

«HacTosAImuil CTaHKapT yCTAHABIMBAET METOAH ONPeJeTeHHT
ofmux (U3UYeCKHX CBOICTB XO3SAACTBEHHO-IUTHEBOA BOJH: 3a-
naxa, BKyca ¥ NIPHBKyCa, TEMIepPaTypH, NPO3PauHOCTH, MYTHO-
CTH, B3BEINGHHHIX BEUIECTB K IBETHOCTH

54178309

<Hacrosmrii cranzapT ycraHaBJAMBaeT METOLB! ONpEIeNeHHS
o6mux (U3MYECKAX CBOMCTB XO3SIACTBEHHO-NIMTLEBOH BOAM: 3a-
maxa, BKyca H NpPHBKyCa, TEMIepaTypH, NIPO3PavyHOCTH, MYTHO-
CTH, B3BEHICHHHIX BEUIECTB H IBETHOCTH

54178309

«Hacrosimuii cTaHZApPT YCTAHABJHBAET METOJb ONPEACICHUS
o6mux (u3nuecKux CBOACTB XO037HCTBEHHO-TMTHEBON BORHI: 3a-
naxa, BKyca M NPHBKYyCa, TEMIeEpaTyphl, INPO3PauyHOCTH, MYTHO-
CTH, B3BEIICHHHIX BEIIECTB M IBETHOCTH

54178309
«Hacrosiumii cranxapT ycTaHaBAMBAeT METOAH ONpeaeHaCHHS
obmux (U3NUECKUX CBOACTB XO03AHCTBEHHO-THTHLEBOA BOAH: 3a-

maxa, BKyCa W NpHBKyca, TEMIEpaTypH, IpPO3PavYHOCTH, MYTHO-
CTH, B3BCIUCHHHIX BCIIECCTB H IBETHOCTH

54178309

«Hacrosimufi craEgapt ycraHaBAMBaeT METOAH ONpejeJedns
o0IMuX (PU3HYECKUX CBOHCTB XO037/ACTBEHHO-IUTLEBOA BOXHI: 3a-
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Itaxa, BKyC4 ¥ fIPUBKYyCa, TeMOepaTypH, MPO3PAaUHOCTH, MYTHO-
CTH, B3BEIICHHHIX BENIECTB M IBETHOCTH

54178309

«Hacrosmafi craugapr ycTaHaBAMBAET METOAH ONpeJecHHUs
ofmux (u3uIeCKUX CBOHCTB XO3MACTBEHHO-NATLEBOA BOAK: 3a-
naxa, BKyca H NPHBKYCa, TeMNepaTyphl, NDO3DAYHOCTH, MYTHO-
CTH, B3BEINECHHLIX BEUIECTB M IBETHOCTH

54178309»
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