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BBEJEHHE

B Hacrosimee BpeMs onpelencHHe NOABIXHOTO ¢ocdopa M Kalus B IOYBaX B
nabopaTopHsax arpoxuMuyeckoii CIyx6s! nporogures o I'OCT 26205-91 (Meton Maunrusa
B moymdukanuu [THHAO), FOCT 26204-91 (Meton Yupukosa B Moauguxaumu I{TUHAO),
I'OCT 26207-91 (Meton Kupcanosa B Mmonupukanuu IJAHAO). CyTs yka3aHHBIX METOOB C
MOMEHTa UX NEPBOro YTBEPKHEHHS ¥ MOCHEAYIOIINX NepeyTBEPKACHNH, KaK CTaHTapTHHIX,
tbaxTHUecKH He MEHSNach.

B 10 xe Bpemsa B mocnenuue roxsl B [[MHAO paspaGotana HOBas mporpeccUBHas
TEXHOJIOTHA TIOTOYHOrO ONpelelieH s MOJBHXXHBIX COCAUHEHMI ¢octhopa H Kamud B HOUBAX
OpH TOMYYeHUH BBITAXKEK MeTodaMH Mavmrnna, Ynprkosa u KupcaHoBa, a Tak e HoBas
METOMHKa OPAMOIO ONpencieHns MHHEPATBHOTO (Gocthopa B OKpalleHHBIX OpragnuecKMMH
COEMHEHUAMH NTOYBEHHETX BBITSKKAX,

HoBusHa mpeanaraeMbIX METOIOB 3aKTIOYAaETCS B TOM, YTO BMeCTO (HMIbTPOBaHUS
HOYBEHHYIO CYCIICH3HI0 HEeHTpHGYTHpyioT mpu 1200 - 1500 06/MuH B 1e€XHOMOrHYECKUX
xacceTax tna KM wiu KB B cennansio pazpaGoTaHHOH IUIA 3THX Hewell ueHTpudyre Tama
11JI-2000. C moMomIE0 MHOrOKaHAIBHOTO IEePEIMBHOTO YCTPOHCTBA HATOCANOUHYIO KUAKYIO
(bpaxnuio MEPCHOCHT U3 TEXHOJNIOTMYECKHX KacCeT B aHAMTHYECKHE, KOTOPHIE IOCTYTIAIOT Ha
aBTOAHANMRATOP [POTOYHOI'O TUMA, YHPABIMEMBI KOMIbIOTEpHOH cucremoii. ObpaboTky
pe3ynbpTaToOB aHaIM3a IIPOBOIMT KOMIIBIOTED HO clenuansHoi iporpaMme. [o cpaBHEeHMIO CO
CTaHJapTHOM HOBas TEXHOJOTHA 00ECIeUrBaeT BHICOKYIO CTEMEHb OYHCTKH JKUIKOH (ppaKium
cycnemnsuu, Oojlee NPOH3BOJMTCIBHA ¥ OKOHOMH4YHA (He TpebyeT MCIONb30BaHMS
JoporocTosuieii  ¢unbTpoBaneHoi  Oymarm). Kpome aroro, (oTOMeTpHpOBAaHHE.
MOATOTOBAGHHBIX K AaHAIH3Y pacTBOPOB MO HOBOH TCXHONOTMH IPOH3BOMAMTCS B
CrieKTpanpHOM Auanazore 900 HM, YTO MO3BOIAET MPAMO OMNPEACIATH TONBKO MOABHIKHBIH
MHHEpAIBHEIN docdhop B OKpalIEHHBIX OPraHWYECKHMH COEMHEHHSMH [TOYBEHHEBIX
BBITSDKKAX H, CIIeOBaTEIbHO, 0/Iee IIPABHITBHO OLCHMBATE 00CCIEYCHHOCTE PACTEHUH ITHM
JNMEMEHTOM.

Hogas TexHonorus u MeTOAbl aHanm3a tocdopa U KaTus B IOYBAaX HEOJHOKpPATHO
NyONHKOBAIHCE B NEPHOAHYECKOH MEYaTH M [JOKJAJBIBAIHCH HA CHMOO3UyMaX H
KOH(QEPEHIHsIX.

BHenperHe HOBOH TEXHOJNOTHY Ha DANE CTAHIMH XHMH3AIMMA [10KA3aN0 e€ BBICOKYIO

3¢exTuBHEOCTD. HexoTopsle arpoxuMuueckue naGoparopus paGoTaior Mo 3TOH TeXHONOTHH
Gonee 5-TH ner.

HoBele oTpacnesbie cTaHmapTsl He ny6nupyior aeictsyomme [OCTol U B TO ke
BPEMS Jal0T BO3MOXKHOCTD BHEAPEHHS IPOTPECCHBHON TEXHONOTHH B NPOH3BO/ICTBG OTPACIH.

Craunapter odopmiierbl B coorsercteun ¢ TOCT P 8.563-96 “["ocynapcTaeHnas
cucTeMa ofecredeHHs eAMHCTBA H3MEePEHHA, MeTOIMKH BLIIONHEHHS H3MEPCHHHA ™,

CranaapTe! mpejHa3HaueHb! s aHATHTHYCCKMX abopaTopuii oTpaciH, y4eGHBIX,
HAYyYHO-UCCIIC/IOBATENILCKUX, H JPYIHX YUPEWUACHUH, 3211MMAIOLIKXCH arpOXHMUYCCKHMHM
HCCIIEIOBAHUSMH TTOYB.



COJIEP)KAHUE

Octr 256-2000. Cranmapt ortpacid. MeTOAHKAa BBIIOJIHEHHS
H3MEpCHHI KOHIEHTpanHii HOABHXHEIX MHHEpanbHbeX (opMm docdopa u
xanug no texuonorud [IMHAQO B yrneamMMoHHMIHOM BEITSXKKE H3 ITOYB IO
Y 770 P

Octr 257-2000. Cranmapr oTpacnd. MeToaMKa BBHIIOJIICHHS
H3MepeHui KOHIEHTpauui NoABHXHBIX (opMm docdopa u xanus no
texnonorun LIMHAQ B consroxuciol BEITXKe H3 Mo4s no KupcaHosy ....

Octr 258-2000. Crammapt otpacin. MeToOmHKa BRIIONHCHHS
H3MepeHuH KOHNeHTpanuit noiBmxHbX topMm dochopa u xamus 110
texuonorun [JMHAO B YKCYCHOKHCIOH BBITSDKKE H3 T[IOYB IIO
B 0 100100 ) - S PO PP
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CTAHJJAPT OTPACJIA

IMO4YBbI

METO/HUKA BBIHIOJHEHHUS H3MEPEHUA
KOHIIEHTPAIIUM ITOBMKHBIX MUHEPAJBHBIX ®OPM
BOCOOPA B KAJIMS 110 TEXHOJIOTUH IUHAO B
YIJIEAMMOHUITHON BBITSIKKE U3 TIOUB 11O
MAYUTUHY

MHUHCEJIBX03 POCCHH
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CTAHAPT OTPACJIH

IOYBBI

METOJMKA BBIIMTOJHEHHAS W3MEPEHHN KOHIIEHTPAILIMHA ITOJIBUJKHBIX
MHHEPAJIBHBIX ®OPM ®OCPOPA H KAJIMS O TEXHOJIOTHH IIUHAO B
YIJIEAMMOHHUIHOM BBITSKKE U3 TIOYB 110 MAYMTUHY

Jlarta Beegenus 2000-05-20

1 HasnavcHue # 00acTh HPpHMEHEHHS

1.1 Hacrosmmuit cTaHnapT YCTaHABJIABACT HMHCTPYMEHTaNbHYIO
BEICOKOTIPOH3BOAUTENEHYI0 METOMUKY KONMUYESCTBEHHOrO XHMHUUECKOTO aHanu3a npod nous
LIS OTIPE/CICHUS B HUX COACPXKAHHA NOABIKHBIX MUHepaisHbIX (GopM docdopa u kamus
npu koHuenTpaiuy P,Os B mousennoii BeiTsxke ot 0,0004 xo 0,004 r/aM’ W [(p¥ MaccoBOH
noma P,Os B mouse ot 8 1o 80 Mun", npu kounenTpaumn K,0 B NOUBCHHOM BHITSKKE OT
0,002 no 0,020 /oM’ wim ipu Maccoso# aosim K0 B nouse ot 40 zo 400 M

1.2 CrangapT npejiHazHayeH JUis onpeaeNeH s oABImKHBIX popM docdopa ¥ Kanusd B
cepo3eMax, cepo-0ypaIX, 6ypblX, KallTAHOBbIX, YepHO3EMaX U JIPYTHX II0YBAX, BCKPHILUIHEIX
BMCIIAIOUIMX TIOPOJaX ITyCTBIHHOM, IOJYIYCTHIHHOM, CYXOCTENHOH M CTENHOH 30H, B
kapOOHATHRIX MOYBAaX JAPYrMX 30H UPH NPOBCACHHH [OYBCHHOIO, ArpOXMMHUCCKOIro,
MCITHOPATHBHOIO O0C/ICIOBANMS YIOJIMi, KOHTPOJIS 3a COCTOSNHMCM [10YB, @ TAKKC JIPYIUX
H3LICKATENLCKHX M UCCIeI0BaTENLCKUX paboT.

8
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CranjapT He pacnpocTpaHsercs Ha [I0YBEeHHble TOPH30HTEI, COAEPKAIIHME THIIC.

1.3 MeTon ocHOBaH Ha M3BICYEHMH IOJBMXHBIX coeluHeHuit docdopa u xanmua u3
TIOYBBI PACTBOPOM YTJIEKHCIIOrO aMMOHMS KoRmenTpamuu C = 10 r/mv’ - 1 % (NH,),CO3 npu
OTHOIIECHHH TOuBH K pactBopy 1:20 (BBITSKKA 10 Mauuruny), pasjcieHueM XHAKOH H
TBEPAOH (a3 moyBeHHOH CyCICH3MH ¢ MOMOIIBIO [EHTPH(PYTHPOBAHHS ¥ MOCIEAYIOMIHNM
onpeieIeHHEM B KM KO ¢aze CYCIIEH3HH KOHIICHTpALMH $ochopa
CITEKTPO(POTOMETPHIECCKHEM (KOJIOPHMETPHIECKHM) METONOM IYTEM M3MEPEHHS ONTHYECKOMH
IUIOTHOCTH CHHEro (ochopHO-MONHOAEHOBOro KOMILIEKCA B CIIEKTPANIGHOM nHanazoHe 890 —
900 HM M KOHLCHTpAlMH Kamis IAMEHHO(POTOMETPHYECKUM METOJNOM MyTEM H3MEpeHHs
SMMCCHH ILIAMEHH B CIIEKTPANLHOM JiHana3oHe 768 HM.

2 HopmarnBHbBIE CCHLIKA

B HacTosimeM cTaHZapTe MCHONB30BaHBl CCHUIKM HA CJENYIOLIHE CTAHAApPTHI H
TEXHHYECKHE YCITOBHA:

TOCT 12.1.004-91 CCBT. IToxapHas 6e3omacHocTs, Ob1mue TpeGoBaHus.

I'OCT 12.1.005-88 CCBT. Obume caHATapHO-THTHEHHYECKUe TPeOOBaHUS K BO3LYXY
paboyeif 30HEL

I'OCT 12.1.007-76 CCBT. Bpeausie Bemecrsa. Kiaccubpukanus u obmmue
TpeboBanms Ge30MaCHOCTH.

T'OCT 12.1.016-79 CCBT. Bosmyx paGoucii 3ombl. TpeboBaHHA K MeTOAMKAM
M3MepeHHs KOHIIEHTPANH BPeAHEIX BEIECTB.

I'OCT 12.4.009-83 [loxapHas TexHHKa IJA 3auIUTHl 00bexkToB. OCHOBHBIE BHABL
Pa3MenieHne u o6¢iIyXuBaHHeE.

FOCT 17.43.01-83 (CI' COB 3847-82). Oxpana mnpupomsl. llousrl. OGmiue
TpeboBanus K 01Gopy 1pob.

I'OCT 1770-74 AnmapaTel, mocyfa H XHMHKO-NTabopaTropHOe oGOpyJIOBaHHE H3
crexna, dapdopa 1 Kapua.

I'OCT 1770-74E Ilocyna mMepnas maboparoprast crekiasnHas. L{WiHHApEI, MEH3YpKH,
KoJIOB1, TpoOupkH. TeXHUIECKUE YCIIOBHUS.

I'OCT 3760-79 (CT COB 3858-82). AMMHak BozHbIi. TexHHIECKHE YCIOBHA.
TOCT 3762-78 AMMOHMH YrIIeKMCIbIH KHCTBIH. TexXHHYeCKye YCIOBHSI.

I'OCT 3765-78 AMmonnit MOMTHONEHOBOKHCIIBIH. TeXHUYECKHE YCIOBHSI.

T'OCT 3770-75 AMMoHuit yriiexucisiil. TexHudeckne yCaoRHS.

T'OCT 4198-75 Kanuii ¢pochopHOKHCIIBIH 0AHO3aMEIEHHBIH. TeXHHUECKHE YCITOBHUSL.
I'OCT 4204-77 Kucnora cepnas. TexHudeckue ycroBHsl.

TOCT 4234-77 Kanuii XnopucThlii.
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I'OCT 6709-79 Boaa nucTriupoBanHas. TeXHHIECKHE YCIOBHS.
T'OCT 7584-89 Bymara nabopaTopHas QuIsTpoBATEHAS.

T'OCT 18300-87 Cuupt 3TuNOBEIH peXTH(OHKOBAHHBIA, TexHHYecKull. TexHUYecKue
YCIOBHS.

T'OCT 24104-88 Becs! naboparopHbie o0Inero HazHaueHHs M ob6pasiosrie. Obuue
TEXHUYECKHE YCIIOBHS.

TOCT 26169-91 (MCO 648-77). llocyna maboparopHas crekngmnasg. [Tumetku c
OIHOM METKOH.

T'OCT 26205-91 Tlousbl. Onpenenende nmomBHkHBX Gopm dochopa H kanus 1o
Metony Maunruna 8 mopudukanuu HUHAO.

T'OCT 29251-91 (MCO 385-1-84). Ilocyna mabopaTopHas cTrekisHHas. BropeTkw.
Yacts 1. O6mue TpeboBaHus.

T'OCT 29251-91 Tloussl. O61rue TpeboBaHHS K IPOBEICHUIO AHATH3O0B.

3 TpeGoBaHus K NOrpeNIHOCTH H3MeEpeHHAI

3.1 I'paHHIBI JOMYCKaeMOH OTHOCHTEILHOM TOTPEIIHOCTH H3MEPEHHI 0 AaHHOH
METOAMKE TIpY JXOBEPHTENBHOM BeposTHOCTH P = 0,95 cocTaBisior:

nipu MaccoBoii none P,Os B mouse no 25 MiH — 25 %;
npu MaccoBoii none P,Os B nouse ceplie 25 i’ - 15 %;
1ipu MaccoBo# noie K>O B nouse jro 125 maa ~ 15 %,

nmpu MaccoBoii aojie K;O B nouse caeime 125 wa’ - 10 %.

4 CpeacTBa H3MEpeHN, BCNIOMoOraTe/IbHbI¢ YCTPOIiCTBA, MaTePHAJIbI, PACTBOPSI,
XHMHYECKHE PEAKTHBBI

4.1 Ilpu BBINONHEHHH U3MEPEHUH IPUMEHSIOT CIEAYIONINE CPEICTEA HIMEPEHHIH,
TEXHHYECKHE CPENCTBA H XHMHYECKHE PEaKTHBBL:

aproa”anu3artop nporoyHoro Thna IIMAK-Tl wund  MOJCpHH3MPOBaHHBIE
aBToananu3arops! Tuna Memunred wiu AJIM-300;

xonopuMeTp trna KOK-3 unu moboit apyroii, obecneunsaromuii $oToMeTpUpOBaHHE
B CIEKTPaNbHOM Auana3zone 900 HM;

doromeTp miameHHBIH  apTomaTHueckmit THma OIIA-2  (meoOxomuM  mpu
HEaBTOMAaTU3NPOBAHHOM PYYHOM OIpeJe/ICHHH Kanus);

6ok skcTparHpoBanus Tuna b3-1;

nenTpudyra naboparopsas tuna [1J1-2000;

YCTpO#CTBO nepesmBHoe Tuna JI1-02;

Kaccernl Texnonornyeckuc tuna Kb ¢ xppunkamn tana KK;

K4aCCeThl aHanmuTHYecKkve THna KA (UnM aHamoruypple ¢ €MKOCTAMM IS
aproa”Haym3aTtopa AJIM-300);

BEChl KBAAPAHTHLIE C YCTPOHCTBOM NpONOpLUHONANLHOro po3uposanus Tina BKITJI-
40M c morpemocrsio ve 6osiee 2% (MoryT OwITh 3amcriclibl Becamu tina BJIKT-200 mim
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500 mo I'OCT 24104 ¢ nosatopom thna JIAXK-115.1-2 wam apyrum o6opyaosaHueM c
aHaTOrHYHBIMH XapaKTEPUCTHKAMH );

BeChl TOPrOBhIE ABYXIIIOmano4nbie Ha [0 Kr;

nosatopb! Knerauukosa ra 100 e,

LMTHHAPEL BMecTHMOCTEIO 50 # 100 eM’ 2-ro Kiracea Touroct o T'OCT 1770;

IUIIETKH BMECTHMOCTBIO 0T 5 710 50 cn’ 2-ro knacca Toysoct# mo TOCT 20292;

BHOPETKM BMECTHMOCTBIO 25 #imn 50 cM® 2-ro kiacca TounoctH o IOCT 20292;

nocyJa MepHas 1abopaTopHas cTeKJIsHHas 2-ro Kinacca Toudocty 1o 'OCT 1770;

KOJIBBI KOHHUECKHe BMECTHMOCTHIO 250 cv® ;

ammuax Bogubiit mo FOCT 3760, 4.1.a., pacTBop ¢ MaccoBoit goneit 25 % (MonsgpHol
KOHUEHTpauuu C uaorn = 13,4mom5/mv’);

amMmouu#l yrmekucasrif no T'OCT 3770, x.4. MM 413 WIM aMMOHME YTIEKHCIIbIH
kucnbii no 'OCT 3762, x.4u. Wiy 4.1.4.;

amMonui monubaenoBokucisiii no FOCT 3765;

KHCIJIOTa acCKOpOHHOBAS,

Kanu#t cypbMsAHOBHHHOKHCIBIH, 4.;

Kanuit GocopHOKACIEN OfHO3aMeeHHSIH, 1o ['OCT 4198, x.u.;

Kanuit xnopuctsii, no F'OCT 4234, x.u,;

Hatpus ruAapookuck, mo I'OCT 4328, xu. miM uwja., THTpoBaHHBHI pacTBOp
xornenTpanui C waon = 0,1 Mom:/zwf, npurorosnenssli mo F'OCT 25794.1;

cepnas kucyora no 'OCT 4204, x.4. unH 4.1.a., pacTBOp KoHUEHTpaunH C (/2 u2sos=
=5 MOIB/IIM’;

kucnora consHas mo I'OCT 3118, Turposaunsli pacTBop koHueHTpaur Ciycyy = 0.1
MOTNB/IM , npurortoBienusiit no [OCT 25794.1;

HMHIMKAaTOp METHMIIOBBIN OpamkceBbid Mo 1Y 6-09-5171, pactBop koHueHTpanuu 17,5
r/am’;

CIUPT STHIOBBIH, peKTHOHUKOBaHHBIM, TexHudeckuii mo [OCT18300;

BoJa muctuanuposautas o FOCT 6709.

5 Merton n3mepennii

5.1 M3aMepeHHs KOHLECHTpAAH JI0JBHXHOTO MAHEpaJIBHOTO (ocdopa B OKpalleHHBIX
M He OKpalIeHHBIX OPraHHYeCKMMH COCAHHEHWSMH IIOYBEHHBIX BBITSIKKAX BBIMOIHSIOT
METOJIOM KOJIOPUMETPHH B HEaBTOMATH3HPOBAHHOM PEXHMME H3MEPEHHH BPYYHYIO MJIH Ha
aBTOAHATIH3ATOpAX MYTEM ONpEJACICHHS CBETONOIJIOMIEHHS MOATOTOBICHHBIX PacTBOPOB B
cnekrpanpHoM guanasone 890 — 900 HM mpm  0a30BOH  IIMHE KIOBETH  UIS
HEaBTOMAaTH3UPOBAaHHOIO BapuanTa 2( MM, U1l aBTOMAaTHIHPOBAaHHOTO 50 MM.

5.2 B cnyuae, ecnu onTHYecKas IUIOTHOCTH WMCXOMHOH MOYBEHHOH BEITSDKKH,
OKpAIICHHOM OpraHuYecKuMH COSTHHEHHSMH, W3MEPEHHas B CHEKTpalbHOM juanaszoHe 710
uM B kioBere ¢ Oasoif 10 M mpeBsicur sHawenme 0,200 E, m3mepeHus KOHIEHTpAIlHH
HOABHXHOTO MHHepambHOro docopa NPOBOAAT CHEAYIOWHM 00pa3oM.

B anMKBOTY UCXOTHOM MOMBEHHOMH BBITSDKKH JOOABJIAIOT pearcHT AJIS1 OKpallHBaHH U
HPOBOJIAT KOJIOPUMETPHPOBaHKE, kKak yKa3zano B 5.1. [TapairensHo B APYTYIO aTHKBOTY 3TOH
KC BBRITSDKKH JOOABNMAIOT pearcHT Ge3 OKPaIliMBarOILCro KOMITOHEHTA (MOIHOIEHOBOKHUCIONO
aMMOHHS) M TaK € MPOBOAAT KONOPUMETPUPOBANHE NIPH TEX XKe YCIOBHAX. PazHOCTE Mexay
NICPBbIM ¥ BTOPbIM H3MEPEHMAMH IIOKAKET KOHUENTPAIMIo INOABHXIOr0 MHHEpalbHOIo
docthopa B ananu3MpyCcMoii MOYBCHHOH BBITSHKKE.
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B cny4ae HCHONE30BaHHSA aBTOAHAIM3ATOPa OIHCAHHAsA IPOLEAYPa BBHIIONHACTCA
TIOMOWIBIO IPOrpaMMHOTo obecTicueHu.

5.3 VaMepenysi KOHIEHTPAIMHA [TOABHXHOTO MHHEPATTEHOI0 KalHs B OKPAMICHHBIX M
He OKpAIEHHBIX OpPTaHAYECKHMM COCUMHCHMSIMH IOYBEHHEIX BHITSDKKAX —BBIIOJHSIOT
METOZIOM ILIAMEHHOM (POTOMCTPHE B HEAaBTOMATH3UPOBAHHOM DPCKHME M3MEpPEHMH MM Ha
ABTOAHANTM3ATOPAX MyTEM OINIPE/CIECHAS HHTCHCHBHOCTH CBCTOBOH 5MHCCHH B CIICKTPATHEHOM
JHana3oHe 768 HM NpH DOCTYNIIEHUH B IIaMsl a3po30JIH MOIrOTOBJIEHHEIX PaCTBOPOB.

6 TpeGoBanua Oe30naCHOCTH, OXPAHBI OKpYXKalonleii cpelbl

6.1 Ilpy BBMONHEHUH M3MEPEHMH KOHNECHTPaNMH MOABIKHBIX MHHEPANBHBIX (opm
docdopa M Kamua B IOYBEHHBIX ofpasmax AOMKHBI ObITH COONIONEHB! TpeGosaHms
6e300aCHOCTH IIpH paboTe ¢ arpecCHBHBIMH XUMHYECKHMH BEUIECTBAMH, FOPIOYHMHE ra3aMy ¥
anexTpoycranoBkaMu Jo 1000 B. Ilpy 3TOM PpyKOBOACTBYIOTCA  CICAYIOIMMH
HopMaTuBHBIMH nmokymenramu: [OCT 12.1.004, I'OCT 12.1.005, I'OCT 12.1.007, FOCT
12.1.016, T'OCT 12.4.009; “IIpaBuna mo oxpaHe TpyZa HOpH HCHOJB30BAaHHM XHMHICCKHX
pewrects” [1]; “I'urueHEYecKkHe KpUTEPHH OLCHKY U Kiaccuduxalus yCnoBHH Tpyna mo
NoKa3aTels M BPEAHOCTH H ODAcHOCTH ()aKTOpOB HPOHM3IBOJCTBEHHOH CpEAbl, TKECTH H
HaIpsDKEHHOCTH TPYAOBOro nporecca. Mumsapas Poccun” [2]; “ATrecTtamus pabouux mect”

(31

6.2 JInd BBUTOJHEHHS TpeOOBaHHMH NPOW3BOJCTBEHHOW CaHWUTapHH MeCTa YCTaHOBKH
OJIOKOB W Y3JIOB ABTOAHAIM3ATOPa JOKHBI OBITH OOOpPYJOBaHBI BBITSDKHOH BEHTHIIALMEH
(a1 riaMeHHBIX POTOMETPOB), 0OecTeUeHBl 3a3EMIICHHEM, 110IBOJAKOH JJICKTPUYECKOH CETH
nepeMeHHOro Toka HanpsukeHHeM 220 B yactotoif 50 I'u, noxBoakoi BOJONPOBOAHOMN CETH H
KaHaIH3aLuest, 6e30nacHbIM TOIKITIOUEHHEM TOPIOYHX I'a30B H CXKATOr0 BO3AYyXa.

6.3 Tlpu BRIMONHEHUH TpeOOBaHHH OXpaHBI OKpYXKaloluedl cpeibl PYKOBOACTBYIOTCS
nybmukanmeit: “OxpaHa 1pyza M OKoJOruyeckas 0e30HacTHOCTH B XHMHUECKOH

IIPOMBILUIEHHOCTH” [4].

7 TpeGoBaHHA K KBAIH(HKAIMH 0NIEPATOPOB

7.1 K BBIIONHEHHIO H3MepeHHH u 00paboTKe HMX pe3y/bTarToB JOMYCKAIOT JiMi| €
BeiCIIHM  00pa3oBaHMEM 110  1IPO(PECCMH  XHMHKOB-aHAIHTHKOB H  HHXXCHEPOB-
3NIEKTPOHIIHKOB, MMEIOLINX NOMYCK K paboTe ¢ arpeCCHBHBIMU XHMHYECKUMHM BEIlECTBAMHU,
TOPIOYHMH B3DBIBOONACHEIMH Ta3aMH H BIJALEIOLIHMH KOMIIBIOTEPHOH M 2JIEKTPOHHOM
TEXHUKOH.

8 YciaoBus msmepenuii

8.1 Ipu BBIIOIHEHHH H3MEPEHHH COOMIONAIOT CIEAYIONME YCIOBHS.

TemmepaTypa TepMOCTATHDOBAHMS M HACTAMBAHMSA MOYBCHHON CYCIIEH3HH JOJKHA
6r1Th 25° C+-2°C.

OKcno3uiug TepMocratupoBanus 18 — 20 yacos.

TeMiepaTypa XHIKOTO TeIUIOOOMEHHHKA B TCPMOCTATE ABTOANANK3ATOPA JIOJKHA
onits 65° C +—-0,1° C.

12
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KosopuMeTpHpOBaHHE pacTBOPOB B CIIEKTPAIBHOM Auanaszode 900 HM,

OKCIO3HIMS pa3BHTUA OKPACKHM IIOCNe A0GaBlieHHs OKPAUIMBAIOMIETO pearcHTa B
IIOYBEHHYIO BBITSKKY [IDH Dy4YHOM BapHaHTe M3MEpCHHs IODKHa OBITH He MeHee 15 M He
6onee 60 MUHYT 1pu cTabUIILHON KOMHATHOI TeMmnepaType B HHTepBale ot 18 1o 25° C.

doToMeTpHpOBaHHE IUIAMEHH B CIIEKTPAJILHOM JHana3oHe 768 HM.
9 IToaroToBxa K BHINOJIHEHHIO U3MEPEHHI

9.1 IMoaroToBky nMoyBeHHBIX Mpo6 mpoBoxsat no FOCT 26205.

OO6pasmpl 10YB TOBOJAT KO BO3AYITHO-CYXOrO COCTOSHHS, M3MENBYAIOT, IPOITYCKAIOT
Yepes CHTO ¢ KPYTJIBIMH OTBEPCTHIMH JIHaMeTpoM 1 - 2 MM U XpaHAT B eMKOCTSX KacCeT THIa
«A» any kopoOkax. [Ipo6y U3 KOpoGKH HIIM eMKOCTH KACCETHI THIA «A» OTGHpPAIOT MEPKOI,
JIOXKKOH HIIM IImartelieM, IpPEBAPHTEIBHO IEpeMElNaB HOYBY HA BCIO IIYOMHY KOPOOKH.
Macca npo6sI ipu pyuHOM BapHAHTE B3BCIMBAHHUA - 5 T.

9.2 TloaroToBKa pacTBOPOB H PEaKTHBOB.

9.2.1 TIlpuroroBneHue OIKCTPArHPYIOLUIEr0 pacTBOpa - YIJIEKHCIOr0 aMMOHHS
xonuenTpauun C = 10 t/m’ - 1 % (NH4),COs ¢ pH 9,0.

Jlns mpurotosnenus 1 mM® pactBopa B3BemmBaioT 10 I' yTNEKHCIOTO aMMOHHS C
IOTPEIMHOCTREO B3BCIIMBAHHA He Oonee 0,1 r, pacTBOpsIOT B AHCTHIUIHPOBAHHOH BOJE H
noBozaT o6nem a0 1 )1M3 .

Ecmuy  pacTBOp TrOTOBAT M3 KHCAOIO YLJNEKHCIOIO aMMOHHS M aMMHAaxa,
IIpe1BapUTENBHO YTOUHAIOT KOHLEHTPALMIO BOOHOTO pacrsopa ammuaka. J{ns storo 1 eM’
BOJHOTO aMMHAKa pa3baBIsIOT BOmON B MepHOH KouGe g0 100 cM’. Orompaor 20 o’
IPUTOTOBIEHHOIO pAacTBopd B KOHWYECKYIO KonOy, npuOaBnsoT 2 KalUldH METUIOBOro
OAHXEBOTO M THTPYIOT PACTBOPOM COMSHOMN KHCIOTH! KoHmeHTpammh C gicp = 0,1 Mons/mm’
[0 Tiepexo/ia JKenTol OKpackW B opamxeBylo. MoNApHy!0 KOHIIEHTpallHIo pacTBOpa aMMHAKa
(C), MOJTB/IM®, BHIMHCIISIOT 1O YPABHEHHIO:

C = C,-V-100/V, (1)

rae C, - KOHUEHTpaIHs pacTBopa COISHOH KHCITOTEL, MoTB/IM’;

V - 06BeM pacTBOpa CONAHOM KUCTOTH, H3PAaCXONOBAHHENA Ha THTPOBAHHE, CM;

V| - 06beM pacTBOpa aMMHAaKa, 0TOOpaHHBIH I THTPOBAHHS, CM ;

100 - koathpuHEeHT pa3BeXeHHS BOXHOTO PACTBOPA aMMKAKa IEpe] TATPOBAHHEM.

JUts npurorosreHns 1 a’ SKCTParupyIOINEro pacTROpa B3BEIIHMBAIOT 8,22 I KHCIIOTO
YIIIEKHCIOro aMMOHHSA ¢ TorpemHocteio He Oonee 0,01 r, npmbasnsior 107,2 mmons
aMMMaKka B BHJIE BOJHOTO pacTBOpa M JIOBOIAT 00beM g0 METkH Bomod. OO0beM BOOHOTO
pactBopa aMmMmuaka (Va), conepxammii 107,2 MMoJIb aMMHaKa, BEIYUCIIAIOT 10 YPaBHEHHIO:

V,=107,2/C, @)
rae 107,2 - komu4ecTRO MMOJIb AMMHEAKA;
C - MonspHas KOHLEHTpalMs BOJHOTO pacTBOpa aMMHaKa, YCTaHOBJICHHAs

THTPOBAHHEM, MMOJIb/CM’.

IlpuroToBneHHbIA JKCTPArMpYIOUIMi pacTBOp TINATENBHO IMEPEMEILHBAIOT H
namepsioT ero pH. Ecnu pH < 9,0 - k pactBopy niputasnsior BoAHBIH aMmuak, ecid pH > 9,0
- K pacTBOpY NpuOaBJIAIOT YIIEKHCABIH AMMOHHIA WIIM KUCbBIH YIUIEKHCIBIH aMMoHuit. Tlocie
ycranoBicHus TpeOyemoro 3HadeHus pH THTpoBaHMEM TIPOBEPAIOT KOHUEHTPALMIO
YIJICKHCJIONO aMMOHMs B pacTsope. JIjist 2Toro B Tpu KOHHYCCKUC KOJIOLI 0TOHpaIOT 110 5 CM

13
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IIPUTOTOBNEHHOTO PACTBOPA, MPHGABIAIOT IO 50 CM® BOMEI, 2 KAIIH METHIIOBOTO OPAHKEBOro
H THTPYIOT PacTBOPOM COJNSHOM KHCIOTE KoHueHTpauun Crcre= 0,1 Mons/namM® 1o mepexona
KEITOH OKpackd B OpamXeBylo. Jlid BBIMHCJIEHHS HCIIONB3YIOT cpejiHee apHMETHYecKoe
3HAYCHHUE DE3yNbTaToB Tpex Tm‘pona}mu, TouHylo KOHIEHTPAIMIO pacTBOpAa YIJIEKHCIIOTO
ammorns (1/2(NHg),CO3) Moib/aM’ BEIMHCIAIOT IO yPaBHEHHIO:

Cy=Cy'V3/Vy, ©)]

rie C; - KOHIEHTPALHS YIICKACIOT0 aMMOHHSI, MOJIB/IM;

C; - KOHIIEHTpaIUs PACTBOPA CONIHOH KHCIOTBI, MOJIB/IM;

V3 - 00beM pacTBOpa COJITHOH KHCIIOTHI, H3PACXOAOBAHHBIH Ha THTPOBAHUE, CM3;

V4 - 00heM pacTBOpa YIJICKHCIOr0 aMMOHUS, 0TOOPaHHBIA Ha TUTPOBAHHE, CM .

Jlonyckaercs ncnonssonalme pacTBOpa YTICKHCIOTO aMMOHHS KOHIICHTpAIHH OT
0,198 no 0,202 MOJ’IL/ILM Ecni xOoHIEHTpalus NPHIOTOBIEHHOTO pacTBOpa BhILIE 33JaHHOH,
J00ABNAIOT IUCTH/UIMPOBAHHYIO BOAy. EcnuM KoHmeHTpamus HMxe 3ajaHHOM, noOGaBsioT
YIJIEKUCHBIH aMMOHME WJIM KHCJIBIH YIJIGKMC/IBIA aMMOHHE M aMMMak. 3aTeM CHOBa
H3MepsAloT pH M MpoOBEpAIOT KOHHEHTpAUMIO THTpoBaHHeM. llpomecc mOBTOpAIOT 10
yCTaHOBJIEHHS TpeOyeMBbIX 3HaucHHit pH 1 kOHNeHTpanuy.

9.2.2 IpuroToBieHHe OKpPAIINBAIOLIETO PacTBOpA.

9.2.2.1 IlpuroroBneHKe peakTHBa A.

HaBecku Mou6aeHOBOKHCIOT0 aMMOHHA 6,0 I' ¢ HOrpelIHOCTBI0 B3BCIIMBAHHA HE
6onee 0,1 r u cypsMaHoBHHHOKHCIIOrO Kanus 0,15 I ¢ mOrpeliHOCTHIO B3BEIIHBaHUA He Ooee
0,01 r pacTBOpPSAIOT, COOTBEICTBeHHO, B 200 n 100 cM’ BosBI TIpH c1aboM HATpEBAHMM.
OxnakaeHHbIe paCTBOPEI l'IpHJ'IHBaIOT K 500 cM® pacTBopa cepHOii KHCIIOTEI xonnentpaiuu C
(2 wsos = 5 Mmonb/mM® u moBogar obveM Bomoi o | e, PacTBOp TIHATENbHHO
fIepeMEITHBAIOT U XPAHAT B CKIIAHKE U3 TEMHOTO CTeK/Ia.

9.2.2.2 TlpuroToBleHue peakTnga b.

Hasecky ackopbunoBoii xucaoTsi 1,2 r ¢ HOrpemHOCTEIO B3Bemupanus He 6onee 0,01
r pacTBOpAIOT B 220 CM peakTHBa A, HOBOAT 0GbEM pacTBOpa JOUCTHJUIMPOBAHHOH BOM0M 110
! oM’ W TmaremsHo nepememmpaior. PactBOp MoXeT XpaHHUTECS HECKOJILKO JHEH B
XOJIOAMITBHHKE.

9.2. 3 IlpuroToBJICHHC peaKTHBOB 6€3 OKPAIIMBAIOLINX PEAreHTOR.

9.2. 3.1 IlpuroToBnenne cepHoi kucnoTs 1/2 H,SO4 KOHUEHTpauuu 5 MOIB/ M.

B nutpoBylo MepHyIO Konby UPHIABIIOT 500 cM® pacrBopa CcepHOH KHCIOTHI
xonnentpanan  C (1 msos) = 5 MONB/IM’ H IOBOIAT 0GbeM BOXOH mo 1 am’. Pactop
TUIATEIbHO MEPEMEIIHNBAIOT H XPAHAT B 3aKPBITOU CIIISTHKE.

9.2.3.2 [IpuroroBneHHME CepHOM KWMCIOTHl [UIA KOAryJasluy OPraHMyecKo
KOMITOHEHTHI BBITSKKH.

O6néM 220 o™’ pEaKTHBa, IIPUTOTOBJIEHHOrO Mo 9.2.3.1, mepeHocaT B MEPHYIO KOOy
BMECTHUMOCTBIO | ,lIMg, JOBOJAT JUCTHIUIMPOBAHHOW BOIOH J0 MeTKHM H TUIATCJIBHO
[ICPCMCIUHUBAIOT. PacTBOpP XpaHAT B repMETHYHO 3aKPHITBIX EMKOCTSX.

924 Hpnromnnelme HCXOIHOTO PacTBOPa MaccoBoii konuenrpanuu P,Os - 0,1 r/nm’
u K20 - 0,5 t/mve’.

Hanecxu 0,192 r omrozamemennoro ochopnokucnoro kanus u 0,686 r XIopHCTOro
Kalus C [OI'PeNiHOCTHIO B3BemmBanus e Gonce 0,001 r noMemaior B MepHYIO konby
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3
BMECTHMOCTBIO 1 AM”, PACTBOPAIOT B OKCTParupylomieM PacTBOpE, TOBOIAT o6beM pacTBopa
DO METKH ¥ TINATENBHO IIEPEMENIHBAIOT. PacTBOp XpaHAT B FePMETHYHO 3aKPBITHIX EMKOCTAX.

9.2.5 [IIpurotoBnenue
aBTOAHATH3ATOPA.

BOAKI JUIA TPOMBIBKM  THAPABIHYECKOH  CHCTEMBI

PacTBop TOTOBST u3 pacyera 200 cM° STWIOBOro crmpra ma 10 M

JUCTHIIIMPOBaHHOHN BOABL
9.2.6 IIpuroToBIeHAE rPafyHPOBOYHBIX PACTBOPOB.

B MepHbIE KONGH BMECTHMOCTBIO 250 oM MOMEIIAIOT ykasaHuble B Tabumne 1
00BEMEI HCXONHOTO PacTBOpa, MPHroToBNeHHoro mo 9.2.4. O6beMul pacTBOPOB AOBOMAT RO
METKH 3KCTParupyIomuM pacTsopoM - 1 % (NH4),COa.

Tabmuupa 1
Ne pacTBOpa O6beM Kouuenrpanus Conepxanne KonneHTpauus Copepxanue
wn HCXOHOTO P;0s, Mr/am’ P,0s, MI/kr K10, Mr/mm’ K;0, mr/kr
pactsopa, cM’ TIOUBbI [OYBHI

1 1 % (NH,),CO,3 0 0 0 0

2 1 0,4 3 2 40
3 2 0,8 16 4 80
4 3 1,2 24 6 120
5 5 2 40 10 200
6 10 4 80 20 400
7 20 8 160 40 800

ITIPHMEYAHHE - Bo usbexanue my3pIpbKOB BO3JyXa Ha BHYTPEHHHMX CTEHKax
KIOBET I'PAAYHPOBOYHEIE PAaCTBOPEI C:IeAyeT TOTOBHTH Ha NMPOKUNAYEHHON BOJE WM Ha BoAe
HENOCPEACTBEHHO H3-TI0J AUCTHUIATOpa. Taky:o e BOJY HCHONB3YIOT M MaruCTpIH
IPOMBIBKH ¢ 100aBJICHHEM 3TUIIOBOTO CHpTa 13 pacyera 20 cM’® cnmpra a 1 oM° BogsL.

9.2.7 lllkanma RIS TPagyHpOBKH KONOPHMETPOB W IUIAMEHHLIX (OTOMETPOB MpH
aBTOMATH3HPOBaHHOM BapHaHTe H3MEPEHHI.

[t TpaZyMpOBKM KOJOPHMETPOB M IUIAMEHHBIX (JOTOMETPOB HCIOMB3yroT 11-
THE3HYIO KacceTy (B ClIydae yKOMIUIEKTOBAHUs MPHOOPOB STHMH KacceTaMH), 3alloJIHEHHYIO
rpagyHMpOBOYHBIMH PACTBOPAMH B CIEAYIOMIEM MOPSAIKE:

Ne

eliKH 1 2 3 4 5 6 7 8 9 10 S

1-# pax 5 1 1 2 3 ] 4 5 6 7 1 1

2-1 pag s 1 1 2 3 [ 4 5 6 7 1 1
[IPUMEYAHUA

1.B ryesnax maroTcsa HOMepa rpaJyHpOBOYHEIX PACTBOPOB.
2. B cnyuae ncnons3oBaHua 10-rHe3sHEIX KacceT 3allONHAIOT €e B TOM K€ MOPsIKe
(omuHHAALATHIN pacTBOpP OTOPACKIBAIOT).

10 BoinonHeHHe H3MepeHuit

10.1 Ipu BEIMONHEHHH U3MEPEHU IPOBOJAT CIEAYIOIIHME ONEPALIHH.
10.1.1 Mony4eHue BBITAKKH U3 IOYBHI.

TIpo6hl nmouBnr Maccoi okoMo 5 r cnenHanbHOH MepKoil 3arpyxaioT B OyHKep BecoB
BKIT)I-40M, koTopbic aBTOMaTHYECKH B3RCIINBAIOT H MEPCHOCAT HABECKY B EMKOCTH KacceT
Kb {5]. 3aremM ¢ momoupio yCTpoiHCTBa MPONOPUHONANBHOIO JO3MPOBAHUA K IOYBCHHBIM
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npobaM aBTOMaTHYeckH Hobapngerca 1 % yriekucinbli aMMOHHIH NMPOMOPLHOHANBHO Macce
HaBeCKH B COOTHOILEHHH MOYBHI K pacTBopy 1:20.

B cnyuae orcyrctus BecoB BKITJ[-40M, orsemmBator Ha Becax BJIKT-200 (500)
Tipo6bI MOUYBEI Maccoi 5 I' ¢ MOrpeIHOCTHIO B3BeluBaHus 0,1 T, mepechinaloT B eMKOCTH
kaccer Kb 1 nosatopoM ool Mapku ¢ MOTPeUIHOCTHIO 03upoBanus 1% npuaupaior 100
cM® SKCTparHpyIomIero pacTeopa.

Conepxumoe KacceT 3akpblBaloT KpelllkamMe TtHrma KK (npy 3ToM Ha pe3sHHOBYIO
JICHTY IIPEABAPHTENLHO HAKIAMLIBAIOT MOTHITHICHOBYIO IUICHKY) H B30QNTEIBAIOT B TEYCHHE
5 MEHYT Ha B3Oanremarene Tuna B3-1 [6]. 3ateM KacceTsl ¢ CONEPKHMBIM OCTaBILTIOT B
BEPTHKANBHOM NOJNOXeHuH Ha 18-20 dacop. Ilocne 3Toro OHH BCTPAXMBAIOTCH H
HEHTPUGYTHPYIOTCS.

Ilepen 3arpyskoif B ueHTpEGYry KacceThl (63 KpBINIEK) YPABHOBCIIHBAIOT HA
TOPTOBBIX BECAX C NOMOLIBIO FPY3uKOB-6anancos ¢ TounocTso S-10 r. Kax npasuno, Ha Becs
cTaBAT 4 KacceTsl (10 IBE Ha KaKAYIO IUIOLIANKY). Bechl 3apaHee peryiupylor ¢ HOMOINBIO
JIOTIONTHUTENLHONO TPY3a Tak, YTo0BI cTpeNKa BecoB Obula ypaBHoBeIIeHa Ha aenenuy 500 r
(8 ueutpe umpepbnara). Ilocne B3GanTHBAHMA KacceT BPYYHYI0 WX 3arpyXaloT B
ueHTpudyry ¥ HeRTpAPYTEPYIOT B TedeHHe 3-X MHHYT NIPH CKOPOCTH BpallleHHsi poTopa
1100-1200 o6opotoB B MuHyTY (eme 3 MMHYTHE Tpebyercs AL OCTAHOBKH UEHTPUOYTH).
Janee ¢ momornsto 10-kaHansHOro mepenmuBHoro ycrpoiicrsa JI1-02 nponssoautcs nepeHoc
HaMOCATOYHON OCBETICHHOM XHIIKOH (QPaKLiy CyCTIEH3HN U3 TexHoNorndeckux kaccer Kb B
aHATHTHYECKHE KacceThl Thma KA B Cilyyae aBTOMaTH3MPOBAHHOTO BAPHAHTA H3MEPEHHIT I
u3 texnonorudeckux Kaccer KB B Texnomormyeckue kaccets! tHna KC B cnydae pyunoro
papuanTta uiMepenuil. Qs Toro, urobpl usbexaTs NMepeHoca ILIABAIOIIMX B KHAKOCTH
PACTUTENBHBIX OCTAaTKOB, HA 3a00pHble TPYOKH [IEPENTHBHOrO YCTPOHCTBA HEOOXOMHMO
HAETh KampoHOBble ceTkd c suelikamm  0,10-0,15 MM. AHanuTHYeCKHE KacCeThi,
3anONHEHHEIE aHANM3HPYEMBIMH PACTROPAMH, IOCTYNAIOT Ha NPOTOYHEIH aHAIH3aTOp THIIOB
IMAAK-TI, AIM-300 (MOnepHH3HPOBAHHEIH BaprHaHT) MM Meaunred (MOAEPHH3UPOBAHHBII
BapHaHT).

10.1.2 Hsmepenune rxonuentpaupii ¢ocdopa u Kanus B IOYBEHHBIX BHITSDKKAX C
HCITONIB30BAaHHEM aBTOZHATIY3aTOPOB IPOTOYHOTO THIA.

10.1.2.1 TlocnenosaremsHo BrmouatoT TepMmoctar (t° C ot 50 ao 70), miaMeHHEBIH
tdotomerp (pe>KuMEI paboThI IIAMEHHOT0 GOTOMETpa YKa3aHBl B HHCTPYKIIHH), KOJIOPUMETD,
aBTOMaT Honayu mpob, KOMMBIOTEP (B MOCNEINHIOI OYepenb). YCTAHABINHMBAIOT COINIACHO
HHCTPYKUHUH H IPIKMMAIOT 3aKAMaMH INJIAHIH HEepPHCTALTHYECKOTo Hacoca. 3abopHbie
HUIAHTH BCeX KAHANOB OMYyCKAIOT B €MKOCTh ¢ [HCTHIIHPOBAHHOH BOXOH CO CIIMPTOM.
BribupaloT corjiacHo HMHCTPYKIMM pexuM paboTbl aBToMata mnogadyd npob6. [lis
MOJICPHH3HPOBaHHBIX aBTogHanu3aTopoB Tuna AJIM-300 unn Megunren Bpems otGopa
npoOsI cocTaBisteT 3-5 cek., BpeMs MPOMBIBKH - 30 — 35 cex. /s aBTOaHA/IHM3aTOpOB THIA
ITMAK-II Bpems ot6opa mpobrt - 3-5 cek., BpeMs NpoMBIBKH - 30 — 35 ceK., BpeMs YCTaHOBKH
MEXaHH3MOB [TOJa4H KacceT B ACXOAHOE TOJIOXKEHHE (BpeMs [IEPEMOTKH) - 8 cex.

BeiBogsit Ha 3KpaH MoHWTOpa pexuM "I'paduk" M KOHTpONMpYIOT CTaOMIBHOCTH
6a30BpIX JTHHMIT Bcex KamanoB. IIp HEOOXOQMMOCTH pEryJMpYIOT HIM YCTPaHSIOT
HEUCTIPaBHOCTH COTJIACHO MHCTPYKUUH. YCTAHABIHBAIOT "pa3Max” IKAIB! 10 HHCTPYKIHH K
KaXZOMY THITy aBTOAHANN3ATOPOB.

OnyckaloT Bce 3a0OpHBIC LITAHTH B COOTBETCTBYIOHIME PacTBOPBI COTNIACHO
THPaBIHYECKOH CXEMBbI aBTOAHAJIM3aTOPa B IPOMBIBAIOT THAPABIMYECKYIO CHCTEMY Itpubopa
B TeucHue 5-10 Mun.
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YcraHoBHB KacceTy ¢ IpalyHMPOBOYHON IIKANOH M BKMIOYHMB aBTOMAT NOLAYH Ipob,
KOHTPOJIMPYIOT rpaduyecKkoe H3obpaxeHse e Ha 3KpaHe MOHHTOpA. YOelHBIINCH, YTO BCe
PeKHMBI paboTaoT B HOpME, a B MHApaBIYecKol CHCTEME OTCYTCTBYIOT I'PaTyHpPOBOYHEIE
mpo6rl (6a3oBad MMHAA HMEET HyJEBOE 3HaUCHHE), YCTAHABIMBAIOT HAa aBTOMAT [OJa4H Hpod
aHaTH3HpyeMble pacTBOpHL. IIpH 3TOM, MEepBYIO KacceTy (OX HYNTEBEIM HOMEPOM) CTABAT C
rpaJyHpOBOYHOM 1KAIOH.

BBomAT B KOMIIBIOTEp COrNAacHO IPorpaMMe BCEe HEOOXOMMMBIE TAHHEIE H BKIIFOYAIOT
cucreMy B paboty. [Tomy4ennrsie pe3yabTaThl BRIBOJIAT HA 3KpaH MOHUTOPA ¥ PACIEYaTHIBAIOT
€ IOMOUIBIO IIPHHTEPA.

10.1.2.2 B ciy4ae, eciti Heo6XOIUMO aHAHM3HPOBATH 0OPA3IEI ¢ XapaKTEPUCTHKAMH,
yKa3aHHBIMH B 5.2 Ha 2-X KaHaNbHBIX (OAWMH KaHai Js onpeaenenus ¢ocdopa, oaus KaHal
JUIS ompefieneH s Kanus) apToaHan3atopax tina IITUAK-TI, mocne BEIMONHEHHS oneparHii,
ykaszaHHEIX B 9.1.2.1 &MKocTh ¢ peakTHBOM b 3aMeHMIOT Ha &MKOCTH C peaKTHBOM 0e3
oKpammBatomero koMnonenra (9.2.3.2.) 1 no mpexHe# rpaxyUpoOBKE aHATHIHPYIOT TE XKe
caMmble poObI B TO# e mocienoBarenbHOCTH. KOMIBIOTEpHAs MporpaMMa aBTOaHAIH3aTOpa
obecrieuuT HeoOXOAMMBIE pacdueThl IO ONPEAENEHHIO KOHLCHTPAlHi  MOABHMHEIX
MHHEpaIBHEIX (opM dochopa B CHIBHO OKpalleHHBIX OpraHMYecKod KOMIIOHEHTOMH
HOYBEHHBIX BHITSKKAX.

10.1.2.3 B cnyuae, eciin HeoOX0AMMO aHATH3APOBATH 0OPasilbl ¢ XapaKTePUCTHKAMH,
yka3aHHBIMH B 5.2 Ha 4-X kaHaNnbHHIX (IBa KaHama yiA ompeaenenus docdopa, Ba KaHata
IS OTIpeJieNieHHs Kalus) aBToaHamizaropax tina AJIM, kaxayio aHalM3upyeMyIO BBITSDKKY
3aJIMBAIOT B J{BE NMApaJUIeNbHBIC EMKOCTH JBYXPSIHBIX aHATHTHYECKHX KacceT.

IIpubop nacrpanpaloT B pexxumc “I'pagyApoBka”, MOCIC 3TOTO B I'HAPABIHYECKOMH
CHCTEME ONHOr0 M3 KaHANOB OKpAlNMBAOMIUH pPEAKTHB 3aMEHSIOT Ha PEaKTHB,
NPUTOTOBNIEHHBIH Mo 9.2.3.2, B npoBOAAT HM3MEPEHHA COIVIACHO MHCTPYKIHMH mo pabore
npubopa. KoMnpioTepHas nporpaMma aBTOaHaIH3aropa obecliedHT HEOOXOAMMBIC PacdeTs
[0 OIpeleNeHHAI0 KOHICHTPAlMi I[OABMXHBIX MHHEPAIBHBIX ¢GopM Qocdopa B cHIBHO
OKpalIeHHBIX OPraHHYECKOH KOMIIOHEHTO} ITOYBEHHBIX BBITKKAX.

10.1.3 Hsmepenue koHueurpauuii dochopa U xamus B NOYBCHHBIX BBITSKKAX B
HEeaBTOMATH3HPOBAHHOM PEXUME M3MEPEHUIi ¢ HCIONL30BanueM Konopumerpa tura KOK-3
¥ wiameHHoro ¢oromerpa tHna OITA-2.

10.1.3.1 Jlna onpenemenus ¢ocdopa orbuparor mo 15 oM’ rpanyHpOBOYHBIX
PACTBOPOB M IIOYBEHHBIX BHITXeK. K npoGam mnpubasmsmor mo 35 cm° peaxTiBa b,
IPUIOTOBJIEHHOrO 1o 9.2.2.2.

OxpaiieHssie pacTBOPEI POTOMETPUPYIOT HE PaHBLIE YeM Yepes 15 MHH U He no3aHee
4yeM yepes 60 MuH ntociie gobasnenus peaktusa b.

Hcnons3yroT kioBeTy ¢ 6azoit He MeHec 20 MM H CHeKTpanbHbLi auanaszon 890 900 HM.

CresT 3a MOABIEHHEM IIY3BIPLKOB I'a3a HA BHYTPEHHHX CTEHKaX KIOBETHI H
OCaXIeHHEM KOaryjiMpoOBaHHOM KOMIOHEHTHI, KOTOpas JOJDKHA ObITh BO B3BELICHHOM
cocTosuuy. B cirydac BOSHHKHOBEHHS 3THX SBJIEHHH PaCTBOP BELUIHBAIOT U BHOBB 3aTHBAIOT B
KIOBETY.

10.1.3.2 B cityuae, eciin HeoOXOAUMO H3MEPSATH KOHIEHTpaumo docdopa B obpasznax
C XapaxkTEepHCTHKAMH, YKa3aHHLIMH B 5.2, BHadaJle NpoBOAAT GOTOMETPUPOBAHHEC PacTBOpa
kaxk yxaszavo B 10.1.3.1, 3aTem or6upator 15 M’ TOi JKe BHITAKKH H K otobpanHoH 1pobde
JIOBABIIAIOT 35 cM® peakTuBa NPUrOTOBNEHHOro no 9.2.3.2.
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doToMeTpHpoBaHUEe BTOPOrO pacTBOpa IPOBONAT HPH YCIOBHAX, YKAa3aHHBIX B
10.1.3.1.

PasHOCT: MEXIy W3MEPEHHSAMH, MOJYYCHHHIMH B TNEPBOM H BO BTOPOM CIydasx
OIIPEIENAT COAEPXKaHHE IMOABHXKHOrO MHHepaibHOro (ochopa B HCXOINHOM MOYBEHHOM

BBITSIKKE.

10.1.3.3 Jina onpeneneHus KA rpagynpyioT IpHGop ¢ MOMOIIBIO IPaiydPOBOYHBIX
PacTBOPOB H IIPOBOASAT H3MEPEHHS KOHIEHTPAlNY KAIHI B UCXOJHBIX OYBEHHBIX BBITIKKAX

COTJIACHO HHCTPYKIHH no pabote mpubopa.

11 OGpa6oTka pe3y/ILTATOBR HIMEpeHUH

11.1 O6paboTky pe3ynbTaToB H3MEPEHHH JUIA aBTOMATH3HPOBAHHOTO BapHaHTa
BEIIOJIHSIOT IPOTPAMMHEIM CIIOCOG0M € TOMOIIIBIO KOMIIBIOTEPA, BXOJSAIIETO B CHCTEMY.
INocrpoeHre rpanynpoBOIHOro rpaduKa, yJ€T BIHAHUA Pa3AHYHEIX (JaKTOpOB Ha
PE3yIBTATH H3MEPEHH, pacteT KOHIeHTpauuii gpochopa i xamms B mouBenHol npobe,
neyaTh pPe3yIbTaTOB H3MEPEHHH OCYILECTRISET NPOrpaMMa, BCTPOCHHAS B KOMIIBIOTEP.

11.2 O6paboTKy pe3yJIbTaTOB H3MCPEHHH JJI HEABTOMaTH3UPOBaHHOI'O BapHaHTa
BBIOJIHAIOT IyTEM NOCTPOCHAS rpafy¥poBodHoro rpadguka mo ITOCT 29269.

12 KoHTpOJb TOYHOCTH PE3Y.JIbTATOB H3MEPEHHUI

12.1 Konrpons 3a paboToif H TOYHOCTHIO PE3YNIETAaTOB H3MEPEHHH aHANMTHYECKHX
xommiexcor tuna LTUAK-IT unmun AJIM, OTZIenbHBIX KONOPUMETPa H IUIaMeHHOTro hoToMerpa
OCYILIECTBILIIOTCS. B COOTBETCTBHH ¢ PYKOBOACTBOM “MeTonuKka NOBEpKH aBTOAHAIHU3aTOPOB,
KOJIODHMETPOB ¥ [IIaMEHHBIX (POTOMETPOB IPH ONPEIENCHHH NOABHXHBIX GopM docdopa
KaJIMs B OYBEHHBIX BBITSKKAX, IOJIydeHHBIX MeTogamu Kupcanosa, Uupukosa, Maunruna B
monubukaruu LIUHAQO.” [7].

12.2 Jns KOHTpONsS OPaBUIBHOCTH PabOTHl aHATHTHYECKOTO KOMIIEKCA H OTAEIbHBIX
npubopoB HcHone3yroT craHmapTHbie pactBopel LIMHAO ¢ arrecToBaHHBIM 3HaYeHHEM
docdopa 1 xanus [8].

12.3 KoHTpons NpaBHIbHOCTH paboThI BCelt MOTOYHOH IHHHH OCYINECTBSIOT B
COOTBETCTBUU C PYKOBOACTBOM “MeToaHuecKHe yKa3aHHS 110 POBENEHUIO KOHTPO
KaydecTBa aHAJIHM30B I10YB B J1a00paTOPHsIX CAMHOH CHEIUATM3NPOBAHHON arPOXHMHUIECKO
cayx661r” [9]. IIpu aTOM Henon3yior I'ocynapeTBeHHbIE CTaHAAPTHBIE 06pasis! C
COOTBETCTBYIOIIEH HHCTPYKLHEH 10 TPHMEHEHHIO HIIM CTAHAApTHEIC 00pa3iibl MpeATIpHATHS.

13 Odopmaenue pe3yIbTaToOB H3MeEpeHRIA

13.1 PesynnTatsl m3MepeHni 0opMISIOT IIPOTOKONOM, (hopMa KOTOPOro mpHBEReHa
B LIPUJIOXNEHHM A.

B c¢ny4yac ucmons3oBaHmA aBTOMATH3HPOBAHHOIO BapHaHTa H3MepeHuil ¢opma
NPOTOKO/A pE3YALTATOB H3MEPEHHH M JAHHEBIC aHANM3a [EYaTaloTCd ABTOMATHYECKH Ha
OyMmare ¥ BBIBOZATCS Ha DKpaH MOHHTOpA C COXPAHEHHEM BCEX JAHHBIX Ha JJIEKTPOHHOM
HOCHTENe HHGOpManHy.

B ciryyae ucnons3oBaHHS HeaBTOMATH3HPOBAHHOIO BapHaHTa H3Mepenuii hopma
[POTOKOJIA PE3Y/IHTaTOB H3MEPCHUH M JIAHHBIC AHANH3a OQOPMIISIOT BPYYHYIO W MONIIHBAIOT
B OOM1YI0 BEIOMOCTD.
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Ilpnaoxenne b

(CopaBouHoe)

Bubanorpapus

B HacTogmem cTaHmapTe NpH €ro pas3paboTke HMCIONB30BaHBI  CACAYIOMHUE
Submmorpagpuueckyre MaTepHaIbl.

(11 TIOT P M-004-97. IlpaBuna mno oxpaHe TpyZJa HpH MCIOIb30BAaHUM XHMHYECKHX

[2] P 2.2.755-99.

B3]

[4]

(51

[6]

[7]

[8]

(9]
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BemecTs. Mocksa. 1998,

I'urueHndeckne KpUTEPHH OLEHKM H KlaccHbHUKalus YCJIOBHH Tpyaa
no  mokasaremsM ~— BpeJHOCTH W omacHocTH  (akTopos
NPOM3BOJCTBEHHOH CpeObl, TSMECTH H HAlpsXKEHHOCTH TPYIOBOTO
mponecca. Pykosoacteo. Munszapas Poccuu. Mocksa. 1999,

Arrecranus pabounx mect. Komnosur. 1998.

Oxpana Tpyma ® O3KONOrM9ecKas Oe30IaCHOCTP B XHMHYECKOH
mpomMblnuicHHocTd. Mocksa. Xumus. 1988.

Katanor mospIx mnpubopos 1 o0opymoBaHHs IS IIOUBSHHO-
arpoXHMHYecKUX uccienobanuil. Mocksa. "Kosoc”. 1980.

PykoBoncTBO 1O oOpraHusaiud, Hajlaake H mpoBepKe paborsl
MOTOYHBIX JIMHHI MAaccoBbIX aHATM30B TMOYB M pacTeHMil Ha
COCPAaHHEe MaKpo- H MHUKPOSIEMEHTOB C TOMOLIBIO HOBOTO
obopynoeasus. Mocksa - 1983 r.

MeToaMKa NOBCPKH aBTOAHAIM3ATOPOB, KONOPHMETPOB U IITAMEHHBIX
(hoToMeTpOB NpH onpefeieHHH MOABIMKHEIX dopM Gocdopa 1 kamms
B TOUBCHHBIX BBITSKKAX, HNOMydeHHBIX MeTogamu Kwupcanosa,
Unpukora, Mauurnra B Mommdurauuu I[AHAO. Vrsepxnena
3aMecTHTeNEM MHHHCTpa CEJbCKOTO XO3siCTBA H NPONOBONLCTBHS
Poccuiickoit @enepaunn 22 supaps 1996 roaa.

MeroamKa NIPAroTOBIEHHS CTaHAAPTHLIX pacTBOpoB colelt docdopa
H Kallks JUIS aTTeCcTallHy, TOBEPKH M IpaAyHpPOBKH aBTOAHAIM3aTOPOR,
KOJIOPAMETPOB H IUTAMEHHBIX (IOTOMETPOB TNpH  ONpeJeNeHUK
HOABMXHBIX ¢opM ¢ochopa H Kamkd B NOYBEHHBIX BBITAXKKAX,
MoNyueHHBIX MeroxaMH Kupcanosa, UuprkoBa u Mauuruna s
momndpukaums [{MHAO. VYreepxknena 3aMecTHTeNEM MHHHCTpa
CeNnbCKoro xo3asicTsa 1 nponosonneTeus Poceritckolt denepanun 22
suBaps 1996 roja.

MCTO}IH‘-ICCKHC YKazaHud 110 [POBCACHHUIO KOHTDOJIA Ka4yecTBa
aHAIM30B MNOYB B 1abopaTopusx eNHHOM CleHHATH3HPOBaHHOM
arpoxuMH4cckoif cnyx651. Mocksa — 1985 r.



Hupexrop IlenTpanshoro HaY4HO-
HCCITeI0BATENILCKOTO HHCTHTYTa
arpOXMMHYECKOTO  OGCIYXHBAaHHA CENbCKOro
xo3atictea ({THAO)

Pyxosoautens ciyxObl CTaHAapTH3aUHK

ILIMHAO

PyxoBonutens pa3spaGoTKH, 3aBeAyOLIHid
OTIENOM pa3paboTkn npubopos "
HHCTPYMEHTAJIBHBIX METOi0B aHanu3a [IMHAO

Hcnomurenu.

Benymwit Hayunsiii cotpyaauk [[UTHAO
Crapmuit sayunastit cotpyauuk [IUHAO
Crapmmit HayussIi#f corpyaauk IIMHAO

CoHCIIOTHUTENH.

3aMecTHTENb PYKOBOAMTENS JICNapTaMeH-
Té& paCTCHHEBOJCTBA, XHMH3AHKH H 3alUIbI
pacteHuit Muncensxosnpojga PO.

COT'JTACOBAHO.

PykoBomuTens nemapramesTta pacTeHHe-
BOACTBA, XMMM3AllM¥ M 3alOHTHl pacTeHuH
Mnuncensxosnpoga PO,

H.o.  pykoBomuTens  JgemapraMeHTa
HPOJIOBOJIBCTBEHHBIX PHIHKOB, CTAHAaPTH3AINH,
cepTH(MKAIHK H Ka4eCTBa IPOIYKIHH
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KoHUeHTpanuil hochopa u xanus.
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