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1 PASPABOTAH HayuHo-Hccne1oBaTeNbCKUM U MPOEKTHBIM HHCTHTY-
TOM CEpHO# NPOMBILIIEHHOCTH C OTILITHBIM 3aBOIOM, YKpauHa

BHECEH TexuunieckuM cekperapuaroM MexrocynapcteeHHoro Cope-
Ta N0 CTAHAAPTU3ALUH, METPOJIOTMH U cepTUdUKALTIN

2 [IPUHAT MexrocynapcTBeHHBIM COBETOM MO CTAHAAPTH3ALIMHU, MET-
poJiorud ¥ cepruduxkauuu 21 okta6ps 1993 r. (mpukazom Ne 1 k npoTo-
Koy Ne 4—93)

3a NMpUHAITHE MPOTOJIOCOBMIN:

HaumeHoBaHye rocynapersa HauMmeHOBaHME HAUHOHAIHHOTO OPraHa M0 CTAHNAPTHIALIMHU
PecniyGnuka ApMeHUs ApMroccTaniapt
Pecny6imuka bestopyccus Bencrangapt
Pecnytyinka Kasaxctan loccranpapr Pecniyoimmku Kasaxcran
PecniyGnnka Mogosa MoJsioBacTaHAapT
Poccuiickag @estepaiys Foccranpapt Poccuu
TypkMeHHUCcTaH TYpKMEHITIaBrOCHHCIIEKIUS
Pecny6nuka Y3bekucraH Y3roccraHnapr
YkpauHa T'occTaHmapT YKpauHbl

3 IloctranoBnenuem Komurtera Poccuiickoit ®Peaepauuu no cTaH-
IapTU3alliM, METPOJIOTHU U cepTUdUKauuu oT 21.03.96 Ne 199 mexro-
cynapctBeHHbIH ctaHnapt TOCT 127.2—93 BBeieH B AEUCTBUE HENOC Ped-
CTBEHHO B KAUeCTBE NOCYNAPCTBEHHOTO cTanaapra ¢ | sHBaps 1997 r.

4 B3BAMEH T'OCT 127-76 (B 4acTH MeTOJOB aHAIN3a)
© UTIIK HUznarensctBo ctanmapros, 1996
HacTosuumii ctanaapr He MOXET ObITh NOJHOCTBIO WIH YaCTUYHO BOC-
NpoM3BeAeH, THPAXHUPOBAH M PACIPOCTPAHEH B KayecTBe OPHUHU-

aTbHOro M3JaHusl Ha TeppuTopuM Poccuiickoit Menepaunn 6e3 paspe-
meHust l'occranmapra Poccuu
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HacTrosmumii crannapT pacnpocTpaHseTcs Ha TEXHUYECKYIO cepy XM -
KYyI0, KOMOBYIO M MOJIOTYIO M YCTAHABJIMBAaeT METONbI MCITHITAHUS ee

du3HUeCcKHX U XUMHYECKUX CBOHCTB.

1 OBHIHUE TPEBOBAHUA

1.1 Ilpenens npuMeHEeHUs] METONOB YKa3aHbI B Tabmuue 1.

Tabnuma 1
OnpegessieMuIi MeTon aHanu3za Tpezenst npumMeHenus Pasnen, nyHKT
e o MeTOZa MAcCLOBas NOns CTaHJapTa
JicMeHTa % cofepXaimnuit
METOO aHATH3a
1 Cepa PacueTHbI _ )
2 3ona Becosoii Or 0,007 10 0,4 3
3 Kucnotsl TurpuMeTpHYeCKMU Bonee 0,001 4

Usjnaune oduumanshoe



Oxonyarnue mabauyu 1
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OnpenensieMblii
TOKa33aTeNb

Meron ananuza

Ipenensl NpUMeHEHHA
MeTopa, MaccoBad HONs
aneMenTa, %

Paanen, nyHKT
CTaHIApTA.
cofepxalni
MeTOJ aHaTU3a

4 OpraHuyeckue
BelIlecTBa

Mbmissk

wn

6 Cenen

7 Xeneso

©o

Maprauel

9 Menp

10 Bona

11 pa”ynomer-
PHUYECKHMH COCTaB

I'azoobbeMH bIH
CnexkrpanbHbli
Becosoit
DKCTpaKIHOHHBIH

Q@oToMeTpHYECKHH ¢ IPHMeHe-
HHEM IM3TWIAHTHOKapOaMaTa
cepelpa

CreKTpaibHbIA
@oTOMETpHYECKHH ¢ IPHMeHe-
HHeM MOINGIeHoBOM CUHHU

DoToMeTpHYeCKHi ¢ TPUMeHe-
HHeM 3,3'-AHaMHHOOEH3INIHHA
DoToMETpHYECKHH ¢ IIPHMEHe-
HUEM CepHOKMCIIOTO MMApa3iHa

@oTOMETpUYECKUH C IPHMeHe-
HueM O-¢deHaHTpO/IMHA
CreXTpaibHBIH

Q@oToMerpuiecKui ¢ MpUMeHe-
HHUeM (GopMaIbIeriIOKCHMA
QoTOMETPHYECKHUI C MpHMeHe-
HUEM HOTHOKMC/IONO KalTus
CrieKTpalbHbIH

DoToMeTpHIeCKHH ¢ MPHMeHe-
HHeM IHITWIIHTHOKapOamara
CBHHIIA

@oToMeTpUYECKHH C NpHMeHe-
HUEM JUATWIAHTHOKapOaMara
HaTpud

CrieKTpambHBIH

Becosoit

Becoboit

Bonee 0,005

Ot 0,00005 mo
0,005

Ot 0,0001 o 1,0
Or 0,005 1o 0,1

Ot 0,0005 110 0,04

OT 0,002 mo 0,2
010,001 no 1

Ot 0,0005 mo 0,002
Ot1 0,001 mo 1

Ot 0,0005 no 0,001
Ot 0,0002 no 0,002

Or1 0,001 go 1
Bosnee 0,001

Ot 0,001 oo 0,01

w

i
=N -

6.2
6.3

7.1

7.2

9.1

9.2

10.1

10.2

3-953
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C.3 TOCT 127.2-93

1.2 YcraHoBneHHas HoBepuTeabHasi BepositTHocTh (P), ¢ koTopoii
TIOTPELIHOCTD OTIpeicIEH U HAXORUTCS B IPaHMLAX, YKA3AHHEIX B METO-
nax aHanmsa, pasHa 0,95.

1.3 Pe3ynpTaThl AaHATM30B OKPYIJISIIOT KO 3HAYALLIUX LMD B COOTBET-
CTBHHM C HOPMaMM, YCTAHOBJIEHHBIMM CTAHIAPTAMH HA COOTBETCTBYIO-
LUHHA BUI CEpBI.

1.4 Tlpu npoBeaeHNU aHATHU30B ¥ NIPUTOTOBJIEHUH PACTBOPOB peak-
THUBOB B CJIy4Yae, €CJIM HET OPYTUX yKa3aHUM, NPUMEHSIOT:

— peaxTHBbl KBTM(UKALUKA HE HUXE YHCTLIA 4151 aHIIM3a (4.4.2.);

— nuctTwutiposadHyo Boay no 'OCT 6709;

— Bechbl nabopaTopHble 00Liero Ha3HAYEHUs] 2-TO Kiacca TOYHOCTH
no 'OCT 24104 ¢ naubonsiiuM npenenaoM B3peluuBaHusg 200 r;

— Habop rupb obuiero HazHaueHus 2-ro Knacca ToyHoctd o JTOCT
7328 maccoit 210 .

1.5 JomyckaeTcst HCTIONBL30BaTh IS KOHTPOJISI KAauecTBa JIoOble Me-
TOIbI, CPEACTBA U3MEPEHUS M allNapaTypy, Ipolleaide MeTPOIOrHYec-
KYIO aTTeCTalliio M MMeIOLIMe TOYHOCTHBIE XapaKTepUCTHKU He HIKe
TPUBEACHHLIX B HACTOSIIIEM cTaHaapTe. IIpy pasHormacusix B OlieHKe
KayecTBa OIpelieieHHe NMPOBOAST METOAAMHU HACTOSIIEro cTaHAapTa.

1.6 I1purotosneHHe pacTBOPOB U peaKTUBOB npoBoasT no FOCT 4212,
I'OCT 4517, TOCT 4919.1, TOCT 4919.2, TOCT 25794.1.

1.7 I'paayupoBouHble rpadUKU CTPOSIT ONMH pa3 B TpH MecsUa U
nocje Kaxmoil 3aMEHbl PEaKTUBOB.

Ipyu nocTpoeHUH TPaTYyHPOBOYHBIX IpadHUKOB Kaxaast ToUKa JODKHA
NpeacTaBnsiTh coboll cpelHee apU(pMETHYECKOE Pe3y/lbTATOB TpeX Ta-
paJUIeJIBHBIX U3MepeHUI.

1.8 OTGop u noaroroska npod no N'OCT 127.3.

2 ONPEJARIEHUE MACCOBOM JOJH CEPHI

MaccoByio f0J1I0 cepbl B epecyeTe Ha CyXoe BellecTso X, %, BbrauCsi-

10T o dbopmyne
X =100 = (X, + X, + X)), (1)

rae X, — MaccoBasl 40Js1 3071k, onpeaejeHHas o pasa. 3, %;

X; — MaccoBag 107151 KUCJIOT B fepecyeTe Ha CEPHYI0 KUCJOTY, OTpe-
nejeHHas no pasn. 4, %;

X) — MAccCoOBasl 401 OPraHMIC€CKUX BELICCTB, ONPEACIICHHA 11O pa3j.
5 %

o
—_
ES
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3 ONPEIEJIEHUE MACCOBO# JOJIU 30JIbI

3.1 CymHoOCTbh MeToAa

MeTon OCHOBAH Ha BECOBOM OIPedeJ€HUH MAaCChl OCTaTKa MOcJe
nNpoKaJIMBaHUs Npobw npyu Temnepatype (8001+10) °C.

3.2 Annapartypa:

— 3JIeKTporieYb CONpoTHBIcHUs JdaboparopHas tuna CHOJI, oGec-
TeyUBalolilasl yCTOMYMBYIO Temiiepatypy Harpesa (800110) °C;

— akcukartop 2-230 no 'OCT 25336;

— vama 50 (80) wim turess H-50(80) mo T'OCT 19908,

— 9NIEKTPOILTUTKa ofHOKOHopouHas o TOCT 14919.

33 [IpoBeneHue aHanimsa

(20,0%0,1) r npo6Bl NOMELIAIOT B Yallly, IPpeABAPUTEIbHO NPOKAJIEH-
HYIO M JOBEIEHHYIO 0 MOCTOSHHOM Macchkl. Yallly ycTaHaBAMBAIOT Ha
3JIEKTPUYECKYIO TUIUTKY, CAErKa pacIUIaBIsIoT cepy M MOAXUraloT. Tem-
nepaTtypy HarpeBa nopaepxusaior okono 220 °C, 4ro6rnl cepa MeJIEHHO
ropena B TeyeHUe 30 MMH IO NMOJIHOTO CropaHMs cepbl. 3aTeM uaury
NMOMEUIAKT B 3JIeKTpomnedb, MPOKAJUBAIOT IpH TeMnepatype (800110)
°C 0o NMOCTOSIHHON Macchl, OXJIAXIAIOT B 3KCHKATOpE U B3BELIMBAIOT.
PesynbTaThl Beex B3BEIUMBAaHMHA B rpaMMax 3alMCHIBAIOT C TOYHOCTBIO
IO TpeThero AeCATHYHOTO 3HakKa.

Ecnu MaccoBas noss 30im1 B cepe MeHee 0,02 %, momyckaercs yse-
AU4YMBaTh HaBecKy go 50,0 r.

3.4 O6paboTKa pe3yabTaToB

Maccosyio nomio 3onel X,, %, spMMCSIOT IO hopMyTie

_m 100

X
2 m ,

(2)
Tae m, — Macca ocTaTKa Mocje NPOKaNUBaHHs B 3JIEKTPOIEUH, T;

m — Macca aHaJIM3UpyeMoii Ipobkl, T.

3a pesynbTaT aHaNM3a IPUHHUMAIOT CpeaHee apudMETHYECKOE pesyb-
TaTOB JBYX NapaJUIe/IbHbIX OTlpefieNeHUi, abCOIOTHOE JOMYCKAEMOe pac-
XOXAEHUE MeXIy KOTOPLIMH, a TAKXKe abCOJIOTHASI CYMMapHasl norpeiu-
HOCTb PE3YJbTATOB aHAJIU3a HE MPEBLILIAIOT 3HAYCHHUH, YKA3aHHBbIX B
Tabnuue 2.

w
N

3+ 1



C.5 TOCT 127.2-93

Ta6sauna 2 B mpouenTax
Muaccogasi oas 307H MonyckaeMoe P ILXOAleHHE CyMM 1pHIA [OTPeIIHOCTD
Ot 0,007 no 0,030 sxmou 0,004 0,002
Cs 0,030 o0 0,070 " 0,010 0,006
" 0,07 o 0,10 " 0,02 0,01
" 0,10 no 0,30 ' 0,03 0,01
" 0,30 no 0,40 " 0,07 0,03

4 OIIPEJEJEHHUE MACCOBOM H0JIM KUCJIOT
B NNEPECYETE HA CEPHYIO KHCJOTY

4.1 CymHocTh MeTOIa

MeTon ocHOBaH Ha SKCTPAKILIMHM KHMCHBIX BEIECTB C MOMOIILIO BOAL
¥ TUTPOBaHUM TNOJMYYEHHOTO 3KCTPAKTa TMIPOOKHMCHIO HATPUS WIH THA-
POOKHUCHIO KJIHSI B IpUCYTCTBHU deHondTIenHA.

42 AnnapaTtypa, peaKTUBbB H PacTBOPH.

— nunetka BMecTHMocThIio 100 cM?3,

— GIOpeTKN BMECTHMOCTBIO 5 M 10 cM?;

— Mmenaypka 250 no I'OCT 1770;

— wunueap 1-25 no F'OCT 1770;

— ctakaH B-1-400 TC mo I'OCT 25336;

— xonba Ku-2-250-34 XC no 'OCT 25336,

— OyMara ¢unbsTpoBanbHast dabopatophast mo 'OCT 12026,

— CIUPT 3TUNOBEIH TexHuyeckuit o TOCT 18300;

— ¢peHondranenH (MHAWKATOP), CITUPTOBBII PaCTBOP C MACCOBOH JOJIEH
1 %,

— xanusa ruapookuchk no N'OCT 24363 uan HATpHMS THAPOOKHMCE NO
['OCT 4328, pacteop koHueHTpauuu ¢ (KOH, NaOH) = 0,01 Monn/nm°
(0,01n.),

— BOJla IMCTWJUIMPOBaHHas, He copepXauasa CO,, rotossar no TOCT
4517

4.3 TlpoBeneHUe aHanmuza

(50£1) r cepsl B3BeUIMBAIOT, 3aITUCHIBAs PE3YAbTAT B3BCUIMBAHMS B
rpaMMax ¢ TOYHOCTBIO IO TpeX AECSTUIHBIX 3HAKOB, MOMELIAIOT B CTa-
KaH, cMauyMBaloT 25 ¢cM® 3TuIoBoro couprta v Aobasisior 200 cM® Boabl
CoepxuMoe CTaKaHa MepeMellMBAIOT, CTAKAH HAKPBIBAIOT YACOBBIM
CTEKJIOM M KUMSTIT B TeyeHHe 15—20 MUH, NepuoaHYecKH MepeMelni-
Bas. [locne oxnaxaeHuUs coaepRKHUMoe CTakaHa (PUILTPYIOT Hepes CKAa-
4aTbl¥d GYMaXHbIH (PUALTP B MEPHYIO KOJ0y, OBOIST 0GbLEM pacCTBOpPA

3 16
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10 MeTKU BoOfo#, He comepxatedi CO,, ¥ TWATENLHO MEPEMEUIHBAIOT.
100 cM® punbTpaTa 0TOMpAIOT B KOHMYECKYIO KONOY, TUTPYIOT H3 OI0peTKU
pacTBOPOM T'MAPOOKHMCH KAJIUS WJIM HATpHS B NMPUCYTCTBUM deHonpTa-
JIEUHA IO CBETJIO-PO30BOM OKPAcKH, He HcUesaolleli B Te4eHue | MUHYy-
Th1. [lonycKaercs IpOBOANTb TUTPOBAHME C MOMOIIBIO MOTEHLIMOMETPA,
TMPUHUMAas 3a TOYKY 3KBHMBAJIEHTHOCTH (OKOHYaHUEe TUTPOBAHUS)
pH=8,2-8,3.

OnHOBpPEMEHHO MPOBOASIT KOHTPOJILHEIN OTBIT C PacCTBOPOM, conep-
XallliM BOOY W CHHPT B Te€X Xe YCJIOBHSAX M C TeM Xe KOJIUYECTBOM
PeaKkTUBOB, HO 6e3 aHAIM3UPYeMOro NMpoAyKTa.

44 O6paboTka pe3ynbTaToB

MaccoBylo OO KUCNOT B TepecyeTe Ha cepHylo xucinory X,, %,
BBIYUCISIOT o dopMyie

(r1-¥2)- K.o,ooo49-250~1oo, 3)
100 -m

rae ¥, — obbeM pacTBopa rMAPOOKUCH HATpHs WIM KajlMs, H3pacxo-
NOBaHHHIA Ha TUTPOBAaHHME aHAJU3UPYEMOTO pacTBopa, cM>;
V, — obbeM pacTBOpa THIPOOKHCH HATPUS MM KajMs, U3pacxo-
IDOBaHHBIM HAa THTPOBaHHE PACTBOPA KOHTPONIBHOM Mpo6hl, cM?;
0,00049 — Macca cepHoO#i KHUCJIOTBI, COOTBeTCTBYIOIIAs 1 cM® pac-
TBOpPA MMAPOOKUCH HATPHs WIH Kanusl KoHUeHTpauyu To4Ho 0,01 Mons/
oM, T;
m — Macca HaBeCKH cephl, T;
K — nonpaBouHblii K03¢DULUEHT WIS NpUBEAeHUsI KOHLUEHTPA-
LIMH pacTBOpa TMAPOOKMCH HaTpusl WJIH Kamusi TouHo K 0,01 Monb/oM>.
3a pe3y/bTaT aHAJM3a MPUHUMAIOT CpeiHee apU(PMETHYECKOE PE3YTb-
TaTOB [IBYX NapajjieJIbHbIX ONpeAeneHnH, abCOMOTHOE JoMycKaeMoe 3Ha-
4eHHUE PaCXOXAEHUN MeXIy KOTOPBIMHU, a TAKXKe aOCOOTHLIE 3HAYESHH S
CYMMapHO} TIOTPELITHOCTH Pe3ybTaTa AHAJIU3a He IMPEBLIIAIOT 3HAYe-
HHH, YKa3aHHBIX B Tabnuue 3.

X3 =

Tabnuua 3 B mpolueHTax
Maccopast Jons KHCIoT NonvekaeMmoe pacxoxneHue CymMapHas [OIPelIHOCTh
Or 0,0010 mo 0,0020 BximoOY. 0,0002 0,0001
Cs. 0,0020 oo 0,0060 " 0,0003 0,0002
" 0,060 no 0,0200 0,0010 0,0006
0,020 0,001 0,001
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5 OMNPEAEJEHHE MACCOBOW A0OJIM OPTAHMUYECKHUX BELIECTB

5.1 Tazoo0beMHBIH MeTOn

5.1.1 Cywrocmb memoda

Meton ocHOBaH Ha CXUraHuUM NpoOkl cephl B MeYM B TOKE KUCTIOpoaa
¥ TIOIJIOLICHHWY BBIAEJIMBLICHCS IBYOKHUCH YTJIepoAa pPacTBOPOM THIA-
POOKWCH KaJTusl.

5.1.2 Annapamypa, peakmugbl u pacmeopoi:

— yCTaHOBKA [UIsl oNpeeNeHus yriepoaa (pUCYHOK 1);

— CeKyHAOMep;

— TUINETKA,

— acbecT, MpokasieHHbIH npu TeMnepatype (800%25) °C, xpaHsT B
3KCHKATOPE;

— akcuxaTop 2—230 mo I'OCT 25336;

23
24
25
1 2 i 6 8 910 1213
_'T_\ Cer B Y N illli 26
\\J!.’ r AR VAL =728 29
30
L Wi L il
3 ¢ \5 \7n % A

1 — xucroponHult Samion, 2 — penykrop, 3 — razoMetp unm poraMetp no FOCT 13045, 4 — cknsnka CITXK-250 mo
POCT 25336, 5 — cxoraria 3-0,5 no NOCT 25336, 6 — coe MMHUTEABHBIA crelTAHHBH KpaH K1X no TOCT 7995, 7 14 — npobxn
§  TpyGxa M3 NPO3IPaYHOTO KBAPIIEBOro CTeKIa Wiy dapdoposas. 9 — neys TpyGuaTan 0becTieyHBaIOLIAS YCTORYMBYIO TeM-
neparypy Harpesa (850150) °C 10, 11 — nonouxa JICT no NOCT 9147 12 — MeHas ceTka Wi MeHaA mposonoka MM-0 5 no
TOCT 2112, 13 — neus 1pySuaras oGecedBRIOLIAT YCTONYHBYIO TeMIIEPATYPY HaTpeBa (525+25) °C 15 — 1pybka TX-2-1%) o
TOCT 25336, 16 - cxanxa CH-2 mo TOCT 25336, 17 — cxnsanka CH-1-100 no FOCT 25336, 18 — 32 — rasoasamarop NOY-1

PucyHOK | — YCTaHOBKA /I ONPeAeNeHHs YIIepoaa

— BaTa rurpockonuyeckas no F'OCT 5556,
— CTEKJIOBATY;
— KanbLuit yrnekucibiii no F'OCT 4530,

7 L8
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— kanns ruapookuck no MNOCT 24363, pacTBop ¢ MaccoBOW AOJen
35 %,

— xpoMa (VI) okucy no 'OCT 3776, XxpoMOBYIO cMeCh TOTOBST Clle-
ayloWyrM 06pa3oM 4 I XpOMOBOTO aHTHAPHIA PACTBOPSIOT B 10 cM® Bompl,
3aTeM NPUOABISIOT HEOONBIIMMH MOPUUSIMH MPHU MOCTOSHHOM IOMe-
LIWBAHMH 5 cM® CEpHOM KHCIIOTHI,

— Harpu¥ cepHoKucabin 10-soaHbiit o OCT 4171, pactsop ¢ Mac-
coBot nonei 20% win HaTpuu CepHOKUCIbIH Ge3Boaubin o T'OCT 4166,
pacTBop ¢ MaccoBoi1 goneit 10%, HachILIEHHBIN YIIEKUCIIBIM [A30M WIH
xucnopoaoM K pacTBopy mpubasnsior 5-6 Kaneib cEpHOM KHCIOTH ¥
HECKOJIBKO Kanelb MeTWIOBOTO OPaHXKEeBOro (3aTBOPHAs XUAKOCTH),

— KaibUuid win 6apuii KpeMHeKMCIBIH, He conepxawmit CO,, npu
Hanuyuy CO, KpeMHEKHUCTbIH KanbuMil WK 6apuil MpoKaIMBaloT B JIeK-
TpoIneyy CONpPOTURICHNS, 3aTeM B TPyOe /uis cxuranus npy (9501+10) °C
B TOKE KHCIOpOAa WIH CEPHUCTOTO rasa,

— okHCch Meau rpaHynuposaHHas no OCT 16539, Mennast ceTka,
MPOBOJIOKA HIIH CTPYXKa,

— METWIOBbIH OpaHXeBbIl (MHAMKATOP), BOAHBIN PAacTBOp C Macco-
Boii noneii 0,1 %;

— Kajui MapraHuoBokuciabeiid no F'OCT 20490, pactBop ¢ MaccoBoy
noneu 5 %,

— acKapwr,

— KaJbUUH XJIOPUCTHIMN,

— Kucaota cepHasi o [OCT 4204,

— oDpasell cpaBHeHHUsI cephl ¢ MAaccoBoH aoseu yriaepona 0,03% nas
cepbl coptoB 9998, 9995, 9990 u 0,15% — mnst apyrux coproB O6pasell
CpaBHEHMS ToToBAT no 52 3

513 [lodeomoska k anaausy

B nmeun 9 u 13 BeraBasioT KBapleBylo win dapgopoByio TpyoKy 8,
KOTOpasi IOJKHa BLICTYTATbh U3 NeYeil He MeHee uyeM Ha 175 MM ¢ Kax-
no# croponbl O6a KoHLAa TPYOBI 3aKpBIBAIOT NMpobKaMu 7 u 14, B oTBep-
CTHUS KOTOPBIX BCTaBJICHbI OJHOXOAOBbIE CTEKISIHHbIE KPaHbl 6

B Tpydy 8 nmeun 13 Mexnay acOecTOBBIMM HPOOKAMM MOMELLAIOT Me-
HYIO CeTKy |2, CBEPHYTYIO B BHAE UMJIMHIApA, MEPECHINAHHYIO KpeMHe-
KHMCTbiM KasiblivieM (GapueM), He coaepxanmm CO, Bmecto ceTxu MoXHO
NMPUMEHSITh MEIHYIO TIPOBOJIOKY, MEOHYIO CTPYXKY HUJIH OKUCH MEIH

Ins cxXuraHus npoGbl cepbl B NMe4b MOAAIOT KUCA0poa U3 6a/utoHa |
¢ PeayKTOpoM 2 WM U3 razoMeTpa 3 Kucriopoa o4MILAIOT, POMycKast

19 8
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4yepe3 CKITHKY THILEHKO 4, comepXallylo PacTBOP MAPTaHLIOBOKUCIIOTO
KAIusl B PACTBOpE TMAPOKCHAA KWJIHSI, 3aTEM Yepe3 KOJIOHKY 5 ISl CYyXHX
TIOIIOTHTEJIEH, HATIOMHEHHYIO BHM3Y CTCKISIHHBIMU OycaMHM, a BBEpXy —
ACKAPUTOM H XJIOPUCTBIM KaJIbLIMEM, Pa3feJ€HHbBIMH CTEKISIHHOM WIN
rMrpockonuyeckou patoit. [logauy kucnopoga peryaupyloT KpaHOM 6.

la3pl M3 Nevyu A7 OYUCTKHU OT NMPOAYKTOB CTOPaHUsl CEPBI MPOIycKa-
0T MocJieqoBaTeNnbHo Yyepe3 U-00pasHylo TpYOKy 15, HATIOTHEHHYIO CTEK-
JISHHOM WIM T'MTPOCKONMYECKOM BaTOM (M1 yoepXaHWsl TBEPABIX Yac-
THULI, YBJIEKAEMBIX [430M M KOHAESHCHPYIOLIETOCS] TYMaHa CEPHOM KHCJIO-
ThI), Yepe3 OydepHyl0 CKISIHKY 6, NpenATCTBYIOLIMI NepebpachiBaHUIO
XpoMoBoro aHruapuga B U-obpasHyio TpyOKy 15, depe3 OBe IOITIOTH-
TenbHble CKIgHKHU 17, comepxamue no 50 cM® pacTBopa XpOMOBOTO aH-
ruapuaa B cepHoi kuchnote. Ilocie 3Toro ra3 noctTynaeT B ra3oaHajiusa-
top tuna 'OY-1 pisi usMepeHuUsi obbeMa YITIEKHUCIIOTO rasa.

lazoananuzarop Tuna 'OY-1 cocTOUT M3 ra3oU3MEPUTETLHOH 610-
peTK# (3BauHoMeTpa)* 24 BMecTUMOCTHIO 250 cM’ ¢ aBTOMaTUYECKUM 3a-
TBOPOM — IOIIJIABKOM 22, TepPMOMETPOM 23 U HiKanon 26, XonoAWIbHU-
Ka 25 ¥ HOINIOTUTENBHOTO cocylda 18, HanoJHEHHOTO PAacTBOPOM TMI-
POKCHIIA KAJIUS M CHA0XXEeHHOTO aBTOMaTU4eCKUM 3aTBOPOM-TIOTUIABKOM
22. leneHus 1IKabl TTOKA3LIBAIOT TIPOLIEHTHOE COlEpXAHUE YITICPOAQ B
cepe npH HaBecke 1T

Bropetka 24 uMeeT ABOiTHBIE CTEHKU (PYOAllKy), IPOCTPAHCTBO MEX-
oy KOTOPBIMHU Yepe3 CriellHaJIbHOE OTBEPCTHE BBEPXY OIOpETKH 3aIlOJTHSI-
€TCs1 BOLOW IJisl MOAAEPXAaHUsl MOCTOSTHHOM TEMIIePATyphl.

YpaBHUTeNbHAS CKISHKA 27 MMeeT 60KOBYIO TpyoOKy 31, 3akpbiBae-
My1o npooky 32. Cknsguky 27 HamuBaioT oT 400 mo 500 cM® BogHOro
PacTBOpPa CEPHOKMCJIOTO HATpHsI U 3aKPbIBAIOT Pe3UWHOBOM NMpobkou 29,
B OTBEPCTHE KOTOPOH BCTABJICH TPEXXOAOBOM KpaH 28 ¢ pe3HHOBOH Ipy-
weu 30.

T[Tpy noMoluM rpylLd ra30ByIo CMECL NEpexaibaloT U3 610pe TKH 24 B
NOIJIOTHTENBHBIM cocya 18 i oBpuTHO.

[Tepen HavanoM paboThi nedH 9 ¥ 13 HOrpesaK)T 1O TEMNEPATYpHI
(850£50) °C u (525%25) °C coorsetcraerno, [IponspsioT Bce coeanHe-
HUS ¥ KPaHbl Ha TEPMETHYHOCTL ¥ NPHBOIAAT uNnapat A pabodee cocTo-
stHue. [l storo Kpan 21 rpe6eHku |9 cTABAT k NoAOKEHUC, TIPH KOTO-

*[Ipu ONpeneNeHNH VIJIEPOdd B Cepe COPTOB 9998 U 9995 vicuupibsveics MITKPOIBIUO-
MeTp ¢ AeNeHueM Wkt 0-0 25 %
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poM GlopeTka 24, MOMOTHTENLHBIN cocyn 18 1 XoMoAWibHUK 25 pasobile-
HBI Mexay coboii. OTKpeIB KpiaH 29 Ha coeqHeHHe OIopeTKH 24 ¢ aTMOC-
depoil, ¢ MOMOILBIO YPABHUTEIBHON CKIAHKU 27 U rpywiy 30 HanoaHsnoT
610peTKy 24 3aTBOPHOH XHAKOCTBHIO (IpU 3TOM KpaH 28 ypaBHHTEJIbHOH
CKIISTHKH 27 cTaBsIT B NOJIOXEHHE pa3obiieHns ¢ arMocdepoil, a Tpyoky 31
3aKphIBAIOT MPOOKoH 32).

Kak TOJIbKO XUIKOCTh 3aII0THUT OI0peTKy 24, kpaH 20 3aKpbIBaloT, KpaH
21 cTaBdT B MoJIoXeHUe, NPKH KOTOPOM OlopeTka 24 coefrHeHa ¢ TNOTI0TU-
TenbHBIM cocyioM 18. Kpan 28 ypaBHUTenbHO#N CKISIHKU 27 cTaBsT Ha
coefyHeHHe ¢ arMocdepoil, KUIKOCTD IIPH 3TOM U3 010peTKU 24 HAuMHAeT
CTEKATh B CK/ISTHKY 27, YPOBEHb pacTBOpa 1UENOYM B TMOMIOTUTENBHOM CO-
cyne 18 npy 3TOM TOBHIIIAETCS, TTOAHKMAs! TTOTUIABOK 22.

Kak Tonpko NMoniaBoK 3aKpoeT BbIXOA M3 NOMOTHTeNbHOTO cocyaa 18,
KpaH 21 rpebenxu 19 craBaT B nonoxeHHe, IIpH KOTopoM OlopeTtka 24,
NIOTJIOTHTEIBHEIH cocy 18 ¥ XonomwibHUK 25 pazobiieHb Mexay coboil.
Manbiii Kpad 20 cHOBa cTaBST Ha coeguHeHne 6lopeTku ¢ arMocthepoil U
TOYHO TaK Xe, KaK YKAa3aHO BbILIE, IPH MOMOLIY YPaBHUTEIbHOHN CKIISTHKU
27, kpana 28 u rpyiuu 30 HanonHsoT 610peTKy 24 XUIKOCTBIO A0 BEPXHETO
npefena (NOIVIABOK 3aKPhIBAET BBIXOK U3 OIOpPETKM).

Korna 61operka 24 3amofHUTCS XUAKOCTBIO, KpaH 20 3aKphiBalOT, a
KpaH 28 ypaBHHUTENbHOM CKIAHKU 27 CTABAT Ha coeUHeHUe ¢ atMocde-
poii.

Ecny npubop repmerHyeH, TO MOIIOTHTE IbHLIH cocyn 18 octaeTcs 3a-
MOMHEHHBIM, a YPOBEeHb XUIKOCTH B OIOpPETKe ocTaeTcsl 6e3 U3MECHEH Uii.
[MocTrostHCTBO ypoBHST HaOmMOAaloT, KOrga XKHMAKOCTb HAXOOMTCSA B Y3KOH
yacTty 6IopeTkH 24, OTCHET NPOBOAAT N0 AEJCHHUAM LIKIbI 26.

Ecny ypoBHM pacTBOPOB OMYCKAIOTCSI, TO MPUOOP HE FEPMETHUCH, €ro
cieayer paszo0Oparh, NpoTepeTh KPaHBI, CMAa3aTh MX BA3EAHHOM W BHOBb
IIPOBEPUTE Ha T€PMETHYHOCTD.

5.1.4 Ycaosusa nposedenus anaausa

UsMeputeiabHast Ol0peTKa HODKHA OBITh TILATENbHO OYHUIIEHA OT 3a-
IPSI3HEHUH TNPOMbBIBKOI XpOMOBOIl CMeChIO, a 34TeM AHCTWIUIMPOBAHHOM
BONOH.

[Tpn orcueTe riokazaHuli 1IHKATE OI0pEeTKH HEOOXOAMMO BCEMIA OfNHA-
KOBBIM CHOCOOOM MOAHOCUTb TPYOKY 31 ypaBHUTEeNbHOR CKISHKU 27 K
O1opeTKe, AepXKa ee TaK, YToObl XUAKOCTL Becerna Oblla HA OAHOM YPOBHe.
Hlnaur, coegunsiolmit 6I0peTKy ¢ ypaBHUTEIAbHON CKASIHKOW, MOJDKEH
HAXOOWUTBCs BCEraa B OOJHOM IMOJJOXECHUM W HE CBUCATL CO CTOMa.

OrTcuers! nokasaHmii GI0peTKH MOXHO NPOBOINUTL TOJBKO Mnocte 15—20
C BBIACPXKKH (M3MEPSIOT € MOMOLLBIO CEKYHIOMEPA), YTOOLI XKUAKOCTb MO/
NOJHOCTBIO CTEYDb CO CTEHOK.

4933 21 10
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[1pu mosirieHuy B TpyOKe 8 Kanesb cepHOI KUCIOTLI KPEeMHEKHCbIH
Kabilii (Gapui) 3aMEHSIOT CBEXHM.

QapdopoBble WIM KBApHEBblE JIOAOYKH MMHHOI 80—100 MM mpoka-
nuBaior B nedu npu 800—900 °C u XpaHAT B 3KCUKATOpE.

5.1.5 Ilposedenue anaausa

B TpyOKy M5 cXUraHusl § npY NMOMOILM MEAHOIO KpPIoYyKa BABUTAIOT
Yyepes oTBeperHe WUl Npooku 7 Tpu nonodku 10 u 11 ¢ KpeMHEKHCBIM
KanbuyeM (bapueM) U BKIIOYAIOT oborpes neveid 9 u 13.

Kak TONbKO ne4Yr HArperoTcs N0 COOTBETCTBYIOLIMX TeMITepaTyp, ra-
30aHUIN3ATOP CTABAT B paboyee TOJOXKEHHE, a TPYOKY 8 ¢ MoMOLUbIO
npo6ok 7 u 14 coegunsiior ¢ U-o6pa3Hoii TpyOkoii 15 M ¢ KpaHoMm 6,
TOCJIe Yero MPOBOASIT KOHTPOALHLIN OIIBIT, T.€. TIPOITYCKAIOT TOK KUCIIO-
pola Yyepe3 HaKaJIeHHYI0 TPYyOKy 8 v HaOMIoAaloT MOKA3AHMUS 1IKasbl 26
61opeTkn 24 0 ¥ moclie MOMIOUIEeHHst ABYOKUCH YITIEpOIa.

Kaxk Tonbko B cHcTeMe MCYE3HET YIIEPOl, Pa3HOCTb MOKA3AHMH LIKaJIb]
IO W TIOcTie MOTNOUICHUSE ABYOKHCH yTiepona OyneT paBHAQ HYJIIO WIH
OyneT 1aBaTh OQHO W TO Xe 3HAYCHUE BeAMYMHBI (1-2 AemeHus] LKATBI),
KOTOpOE BBIYUTAIOT NMpH pacyeTe. 3aTeM paboTy npubopa NMpoBepsioT Mo
o0pasuy cpaBHEHHUSI cepbl, M1 3TOro U3 TPyokH § meud 9 BBHIHMMAIOT
nopouku 10 m 11, B gomouxky 10 nomMeuwart 0,3-0,5 r oOpasua cpaBHe-
HUSI cepbl, 3aChINaloT KpeMHEKUCTbIM KanbuueM (6apueM). Jlonouku 10
U 11 6bICTPO BABHUTIAIOT C NMOMOILBIO KPIOYKa B TPYOKY 8 Teuu 9 U 3aKphi-
BAIOT TPYOKY pe3HMHOBOI NMpoOko# 7. OTKPBIBAKOT KPaH 6 U NPOMycKAIOT
U3 razoMeTpa 3 TOK KHUC/IOpOIa CO CKOPOCTBIO 4-5 Ny3bIpbKOB B CEKYHAY.
Kpan 21 momkeH ObITb OTpEerylIMpoBaH TaK, YTOOBI CIyCK 3aTBOPHOM
XHUIKOCTH U3 O10peTKU 24 B CKISTHKY 27 NIPOXOAWI paBHOMEPHO (HAIMo-
HeHUE OIopeTKH 24 rasaMM AOKHO MIMThCA okojo 1-1,5 mun). Tlpu
3TOM KpaH 28 ypaBHUTENBHOW CKITHKM 27 CTaBsT HA COCAMHEHHUE C
arMocdepoid.

Kak TOnbKO y3Kasl (HYCKHSIS) YACTH OIOPETKM 3AMOMHHUTCS TA3aMH H
YPOBEHb XHIKOCTH TOCTUTHET HYJIEBOTO AENeHMsl WKaibl 26, KpaH 21
CTaBAIT B NOJIOKEHHE pasoblleH s ¢ XOJNOAUIBbHUKOM 25, bopeTkoi 24 U
norsioTuTesieM 18, mpekpawalT noaayy Kuciaopoaa (3akKpblBalOT KpaH
6), XMIKOCTH O4IOT CT€Yb CO CTEHOK U 4epe3 15-20 ¢ usMepsiior oobeM
MoMy4eHHOM razoBoli cMmecH. [Ins sToro ¢ Tpyoku 31 ckisiHku 27 cHH-
MalT NpodKy 32 u, mepeMelnast CKIAHKY 27 fIpU COOTBETCTBYIOLICM
MOJOXEHUH KpaHa 28 BAoAb OIOpeTKH (psiioM ¢ HeM), HOCTHTAKT
NOJIOXKEHMS1, MPH KOTOPOM YPOBHH XHMIAKOCTH B OtopeTke 24 u Tpybke 31
CK/STHKH 27 HAXO/SITCSt HA OJHOM YPOBHE. 3aITHCBIBAIOT NOKA3AHUS IHKAIb]

11 22
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26, Tpyoky 31 3akpwiBaioT npo6koii 32. Kpanom 28 pa3obuialoT CKISIHKY
27 ¢ atMocdepoit, noBopoToM KpaHa 21 coeauHIOT 610peTKy 24 ¢ cocy-
aoMm 18 u ¢ momMoubio rpyurn 30 razoo6pasHble NMPOLYKTHI MEPEBOASAT 2—
3 pasa u3 610peTKH 24 B NOMMOTHTENbHBIN cocyn 18 u obparno. Ilpu
nepesojie ra3a B 610peTKy 24 KpaH 28 ypaBHUTENBbHON CKISIHKM CTaBAT B
noJioXeHHe cooOLieHusI ¢ aTMocdepoil. 3aNUCHIBAIOT TIOKA3aHUS 1IKa-
npt. To pasHocTH oTcyetos no M mocie nornouenua CO, onpeaensior
o0beM NOmOLIEHHON AByoKHcH yriepoaa. [locne muaMmepeHusi obbema
TIOTJIOLIEHHOM IBYOKMCH YITIepoJa ¢ NMOMOLILI0 KpaHa 20 ocBoGoXAaIoT
OIOpETKY OT Iasa, 3aloJHSAIOT €€ 3aTBOPHOM XWIKOCTBIO M NPOBOIST
BTOpHYHOE cXuraHue. Onpee/ieHHe CYHTAIOT 3aKOHYUEHHBIM, €CJIM NPU
KOHTPOJIbHOM CXHTaHHH TIPOOBI pasHOCTb OTCYETOB A0 K MOCJE TOTIO-
wenust CO, 6yner papHa Hymo. B KOHLE KaXI0ro HCIMBLITAHHS MIPOBOAST
3aMep TeMIepaTyphbl ¥ aTMocepHOTO NaBJeHHUs U 1o Tabyuiie, Mpuo-
XeHHO# K mpuOopy, Haxo#sT MOMPaBKy AJisi YCJIOBHM, MPH KOTOPBIX
TIPOBOAMIOCH OTpedesIeH’E yIaepoaa.

MaccoByio 10110 YIlepoda B aHATH3UPYEeMOil cepe onpenensiorT TaK
Xe, KaK B 00paslie cpaBHEHHs.

5.1.6 O6patomka pe3yavmamos

Maccosylo nomio yrepona X,, %, BHIYHCISIOT N0 opMyre

VK

== @)

rie V — of6beM yIMeKucaoro rasa, BbIPAKEHHBIH B MpOLEHTaX yriie-
poaa;
K — nonpapka Ha TeMniepatypy u JaBleHHE;
m — Macca HaBeCKH Cephl, T.
MaccoBylo 100 opraHu4ecKoro beulectsa X, %, BBIYHCISHOT MO
¢opmyne
X=X, - 1,25, %)

rae X, — Maccopast ons ymiepoaa, %; 1,25 — koadduueHT nepece-
T4 YIVIEpoAa Ha OpraHWYecKoe BeulecTBO.

3a pe3ynpTaT aHAIU3a NPUHHUMIIOT CpefiHee apU(pMeTHYECKoe pe3yiib-
TATOB ABYX Napajie/IbHBIX OMnpe/le/ieHUil, abCOMOTHOE AOMyCcKaeMOe
pacXoxJeHHe MEXAY KOTOPbIMM, a TakKe abCoNOTHAs CyMMapHas Ior-
PELIHOCTD PE3Y/NbTATOB AHAIN3A HE MPEBbILUAIOT 3HAYEHHH, YKA3AHHbBIX
B Tabnuue 4.

4* 23 12
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Fra6numua 4 B upouentax
Maccorast gons yriepoga MonycKaeMoe PucxoRIeHue CyMMapHast orpewHocTh
Ot 0,005 mo 0,030 BrmoU. 0.006 0,004
Cs. 0,030 oo 0,060 " 0,010 0,006
" 0,06 00,20 " 0,02 0,01
0,20 10 0,50 * 0,06 0,04

I'a3000beMHBIH MeToA onpeaeieHus] COREPXKAHUS YTIIEPOAQ SIBJISIET-
cst apOHTPAXHBIM.

52 CnexTpanbHBH MeTOn

5.2.1 Cywnocmo memoda

Meron ocHOBaH Ha ¢oTorpadpMpoBaHUM CIIEKTPOB NpPod M orpene-
NMeHUU oOLUero yriiepoaa Mo rpagjydipoBOYHOMY rpaduky.

5.2.2 Anmnapatypa, MaTepuasibl H PEaKTHUBBI:

— cniekrporpad M CII-30 ¢ oqHONHMH30BBIM KBAPLIEBBIM KOHIE HCOPOM,;

— TeHepaTop AyTu nepeMeHHoro ToKa JII'-2 B pexxume HU3KOBOJILTHOI
HCKDBHI;

— mukpodoromerp tuna UPO-451 unn MP-2, MO-4;

— 3JIeKTpolbl aioMHHHeBble Mapku AJl-1, guamerpom 6 Mm. Ha
KOHIaX 3JI€KTPOAOB BHICBEPIHBACTCS UMWIMHAPUYECKUI KaHAN, HapyX-
HBIM QUaMeTpoM 3 MM, BHYTpeHHHUM 2,5 MM, miyouHoi 3-5 mM. [Jna
paboThl UCTIONB3YIOTCS 1BA 3/EKTPOA, 3allOTHEHHbIe NPOOOH. AOMU-
HUEBbIE 3MIEKTPONbI, U3TOTOBJICHHBIE HAa TOKAPHOM CTaHKE WIM C MO-
MOILBIO IITAMII4, IPOTUPAIOT H MPOMBIBAIOT B ALETOHE WIH GeH30Je Anst
yAaTeHus CJIefloB CMa304HBIX Maces, TIPOCYUIMBAIOT TO] TSITOH M 3aTeM
Ha aJIIOMHHHEBOM MPOTHUBHE OOXHIAIOT B anekrponeyn npu (500+10)
°C B TeueHue 20 MMH A5 yAaNeHust CAENOB OPTAHUYECKUX COCAMHEHUI.
IMocne oxmaxaeHus1 3AEKTPOAbl MOMEWIAIOT B 3aKPLITYIO CTCKISIHHYIO-
6aHKy U XpaHSIT B CyXOM MecCTe;

— IUVIACTMHA aJIOMHHUeBasi pazMepoM 24 x70x 10 MM ans1 A03UPOBKHU
3aMONTHEHMSI 3/1IEKTPOOB npobaMu, B KOoTopoi ¢ppe3oit caenano nnoc-
Koe yryoneHue rinyouHoi 8§ MM U pasmepoM 16X 16

— (honbra aglOMUHHEBas AJisl XpaHEHHsI 0OPa3LOB;

— NPOSIBUTE/Db 1 (PUKCaX;

— CTYTIKA aratoBasl WIH CTAJIbHASI XPOMH POBaHH:s1 AHaMeTpoM 90 MM;

— cuto ¢ cetkoit 007 |H no F'OCT 6613;

— JIMHEKa aJllOMWHUEBasI;
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— snekTpomneyb conpotrusiaeHust Tuna CHOJI, obecneyusaltoinas yc-
TOWYUBYIO TemnepaTypy Harpesa (500£10) °C;

— wkad cymwrunbHeiil Tuna CHOJ, obecrneyuBaiOIIMi YyCTOHUYUBYIO
temneparypy (80%2) °C;

— crakaHuuk CH-85/15 mo 'OCT 25336;

- cepa oc.4, 16-5;

— cepa ¢ MaccoBoil noneit opranndeckux Beuects 0,3-0,5 %;

— atetoH no TOCT 2603;

— oenszon no TOCT 5955.

5.2.3 Ilodzomoexa k anaausy

JIns moAaroToBKM OCHOBHOTO 06GpasLa usMeabyaloT okoJio 50 T cephl ¢
MaccoBo# Joneit opraHnueckux seliects or 0,3 go 0,5 %, nmpoceusaoT
U BBIAEPKHUBAIOT B cyurwisHoM wkady npu (80x£2) °C B Teuenue 20 4 1o
MOCTOSIHHOM Macchi. 3aTeM OnpeaeidioT MAacCOBYIO SO0 OPTaHUIECKUX
BetlecTs 1o S.1.

3a 3HaYeHHE MACCOBOH MOMHM OPTaHWYEeCKUX BELIECTB MPUHUMAIOT
cpenHee apHhMeTHYECKOE pPe3yJIbTAaTOB JEeCATH NapajUlesibHbIX onpene-
JIeHUH.

O6pa3isl CPpaBHEHUST TOTOBAT CMELIEHUEM cephl OCHOBHOTO ofpa3ua
¢ cepo¥ KBaNTU(PUKALIMH OC.4., IIPeIBAPUTEJIbHO U3METBbYEHHON U Ipo-
CesTHHOM Yepes cuTo. 119 3Toro HaBecku cepbl OCHOBHOTO o0pasla Mac-
coif 20; 6 ¥ 2 T TWATEEHO CMEMIMBAIOT B CTYINIKE COOTBETCTBEHHO C
HaBecKaMM cepbl KBandHKaum oc.4. Maccoii 40, 54, 58 r. PeaynbraTsl
BCEX B3BEIIMBAHMI B rpaMMax 3alUChIBAIOT C TOYHOCTBIO IO TPETLEro
decaTUYHOro 3daka. MaccoBasi 4oJisl yriepoJa B iepBoM obpasue — 0, 1-
0,2 %, sropoM obpasue — 0,003-0,06 % u B Tperbem obpasue — 0,01-
0,02 %.

OO0pa3siibl XPAHST B CTEKISIHHBIX CTAKAHUYMKAX C TIPHTEPTBHIMM NpoOKa-
mu. O6Gpasiupl cpaBHEHUS BBOASAT B 3JIEKTponbl (BEpXHUH W HUXKHHUIA),
01 9ero obpaszell mepel CbeMKOH MOMEINAIOT Ha JO3UPOBOYHYIO THIac-
THHY POBHBIM CIOEM, BO3BHIIIAIOIMMCA Hal TUIACTUMHOM Ha 3-5 MM.

Pe6pom anioMuHUEBO JIMHENKH JealoT 5-6 nocyienoBare/bHBIX Hal-
pe30B CJIog NOPOUIKA B BHAE IPSIMOYTOJILHOM CETKH, 3aTeM HM3JUUISK
MOPOLHKA CPE3aloT 3TOH Xe JMHeHKOl. DNeKTpod BAABIUBAKT B CIAOH
MOPOLIKA A0 YIOPa B THO TUIACTHHBI U ¢ HeOOJbLIHM MOBOPOTOM U3BJIe-
KAIOT M3 Hero.

Mexay 31eKTpoaaMH 3aXUTIaI0T HU3KOBOJAbTHYIO UCKPY CHJIOH TOKA

23 14



C.15 I'OCT 127.2-93

6 A. PaccrosiHne Mexay 3J€KTPOAaMHM — 2 MM, 3Kcnosuums —25 c,
wupuHa wenu 0,01 mm.

[To pesynrratam (HOTOMETPpHPOBAHHS CNEKTPOB OOPa3lOB CpPABHE-
HUS CTPOSIT rPalyMPOBOYHBIN rpad UK, OTKIAABIBAS IO OCH abCLIMCC JIOTA -
pudM Maccosoit xomu yrepoaa (1gC) B cepe, a 10 OCH OpAMHAT — TIOYEpHE-
Hue (S) Ha crieKTporpaMMe aHAIMTUYECKOH JIMHUH yrnepoaa 247,86 HM U
tdona BOMU3M Hee.

5.2.4 Ilposedenue anasuza

AHANU3UPYyEMYIO MPOOY H3MENBYAIOT, MPOCEHBAIOT, BBOAT B 3JICK-
Tpoabl U NIpoBOIAT $HOTOMETPUPOBaHHE MO . 5.2.3.

MaccoByio Jomio yriepofia HaXOAsAT MO TPAIyMPOBOYHOMY rpaduKy.

5.2.5 O6pabomka pesyssmamos

MaccoByio 400 OPraHMYecKoro BeliecTsa X, %, BEIYHCIISIIOT TIO

Gopmyrne
X,= X1,25, 6)

rie X, — MaccoBas JOJisl YIJISpOAa B cepe, HaiileHHas IO TPafyHpoBOY-~
Homy rpauky, %;
1,25 — xoadpduuneHT nepecyeTa yraepona Ha opraHHYeCcKoe BELIECTBO.

3a pe3ynbTaT aHAIM3a IPHHUMAIOT cpeaHee apudMETUYECKOE Pe3Yib-
TaTOR [ABYX NapaUieNbHBIX ONPeASNCHUNI, OTHOCUTEILHOE PACXOXKICHKE
MeXIYy KOTOPBLIMM He TNPEBBbILAET JONYCKAEMOE PACXOXACHUE, PaBHOE
30 % oT cpeaHero 3HAYEHHUA.

Ilpenensl nomyckaeMoil OTHOCUTENBHON CYMMAPHOM MOTPELIHOCTH
peayabTaTa aHanuza + 15 %.

5.3 BecoBolt MeTOoa

5.3.1 Cywpocme memoda

MeTon OCHOBaH Ha BECOBOM OMpPEAE/IEHUH OCTATKA [0 PA3HOCTH Mace
riocie ABYKPATHOIO NPOK:UTUBAH U npoOr1 npu TeMmepatype (2501+10) °C
U (800£10) °C;

5.3.2 Annapartypa:

— 9JjleKTponeyb COoNnpoTubieHus: nabopatopHas Tuna CHOJI, obec-
FIeYMBAIOLLAS YCTOWYHMBYIO TeMuepatypy Harpesa (8001:10) °C u (250+10) ° C;

— akcukarop 2-230 no F'OCT 25336;

— yawa 50 no FOCT 19908;

— 6aHs necuyaHasi.

5.3.3 lposeoenue anarusa
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(50%1) r npo6sl MoMEIAIOT B Hally, NpeABAPUTEIbLHO MPOKAICHHYIO U
B3BelLCHHYI0. [1poby pacrasisioT 1 06XKMIAIOT Ha necyaHol baHe. 3ateM
Jally ¢ OCTATKOM NPOKaNuBaloT Apy Temneparype (250+10) °C B teyeHue 2
4 U151 yIAIEHHs CCAOB CEPDI.

Yamy ¢ ocTaTKOM, COCTOSILIMM M3 OPTAHWYECKUX BEWIECTB W 307IbI,
MNEePEeHOCST B 9KCHKATOP, OXJIAXAAIOT U B3BELIMBAIOT. 3aTeM Yallly C oc-
TATKOM MOMEWAKT B 3JICKTPONeYhb, MPOKAJIHBAIOT MPHU TEeMIepaType
(800%10) °C o NoCTOsSIHHOM MaccChl, OXJIAXAAIOT B 3KCHKATOpe U B3Be-
MBAIOT. Pe3ynbTaTel BceX B3BEIIMBAHHN B IpaMMAaX 3aITUCBHIBAIOT C TOU-
HOCTBIO IO TPETHETO AECATHYHOIO 3HAKA.

5.3.4 Obpabomka pezyasmamos

MaccoByio JoN10 OPTABMYECKHUX BEIMECTB X, %, BLIMICISIOT 1O (op-
MyTne

Xs =i'_"1_1”’3),‘£.9’ %)

rie m — Macca aHAIU3UPYeMOH NpoOkl, T;
m, — Macca OCTaTKa, COAEPXALUero OpraHHYecKHe BELUECTBA U 307y, T;
m, — Macca OCTaTKa 1oc/ie MPOKATHBAHHS B 3JICKTPOTIEYH, T.

3a pe3ynbTAT aHAIH31 IPMHUMAIOT cpeiHee apHUbMeTHYECKOe pe3yiib-
TATOB ABYX NMAPAUIENIbLHbIX ONPEAcICHUN, OTHOCUTENIBHOE PacXOXACHHUE
MeXIy KOTOPbIMM He INpPEeBBILIACT AONMYCKAEMOE PAacXoXIeHHe, paBHOE
30 % oT cpenHero 3HaYCHHs.

Ipenenpl qonyckaeMoil OTHOCUTEIbHOM CYMMapHOil MOTPELIHOCTH
pesyabTara aHanusa + 15 %.

5.4 DKcTpakKLIHOHHBIIE MeTOA

5.4.1 Cymnocme memoda

MeTon OCHOBAaH Ha KCTPAKLMH OPTAHMYECKHUX BEUIECTB C TOMOIIIbIO
xjopodopMa WIH YETHIPEXXIOPUCTOTO yrlepoaa B anmnapare Cokenera U
BECOBOM OIpefAe/EHHHM OCTATKA T10CNe BBITIAPUBAHUSI PACTBOPHUTENS.
MeToa He MOXET OBITh APUMEHEH NMPU HATHMYUH JIETYYHX OPTAHHICCKUX
BELUECTB, PACTBOPUMBIX B BOZE.

5.4.2 Anmapatypa, peakTHBBI H PACTBOPbI:

— nacaaka HOT-100 TC no 'OCT 25336;

— wkad cywmasHbiil THa CHOJl, obecneynBaiOlMil yCTOWIHMBYIO
TeMmrepatypy Harpesa (70+2) °C;

— GaHs BoAsiHasi 1IN ofHoKoH(opouHast anekTporintka no N'OCT
14919;
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— crakad B-1-400 TXC no I'OCT 25336;
unnmHap 1-250 no TOCT 1770,

— akcukaTtop 1-230 o F'OCT 25336;

— Hacoc BopocTpylHbil nio TOCT 25336;

— yawa BelnapurenbHas 4 no F'OCT 9147,

— 6yMara GunsTpoBaibHas JaboparopHas no F'OCT 12026;

— cNUpT 5TUAOBLIN TexHnueckuit no ['OCT 18300;

— xnopodopM WIH YITIEpoA yeTbipexxaopucTeiii mo I'OCT 20288,
CBEXeTMeperHaHHblii;

— HaTpuii cepHUCcTBIN 9-BoaHbiit mo OCT 2053, pactBop ¢ Macco-
BoOi noneit 45 % (pacTBOp NOJDKEH ObITh MPO3PAYHLIM).

5.4.3 Ilposedenue anasuza

(25%£1) r cepbl moMewaloT B CTaKaH, cMauuBaloT 10 cM’® 3THIOBOTO
CHHUpPTa, NepeEMELINBAIOT CTEKJBIHHOM MAIOUKOH, 3aTeM aobasnsior 200
cM® pacTBOpa CEpPHUCTOTO HATPHSI, HATPEBAIOT PACTBOP HA BOMSIHOM OaHe
no (8012) °C u nepeMelIMBAIOT NPH 3TOIH TEMIIEPATYpe A0 MOJHOIO
pacTBopeHus cepbl. [locne oxnaxaeHUS OO KOMHATHOM TeMIIEPATYpPbI
pacTBop UALTPYIOT dYepe3 GymaxHble (PUABTPHI, NIPEABAPUTENBLHO K-
CTparvpoBaHHble XJ10poopMOM WK YETHIPEXVIOPUCTHIM YIiepoaoM. Oc-
TATOK Ha (UIBTPE NPOMBIBAIOT TP Pa3a TCIUIBIM PACTBOPOM CEPHUCTO-
TO HATPHS U TeTNJIOH NUCTHUIUIMPOBAHHOI BO#OI 10 NMOJHOrO 06ecBeYU-~
BaHusl GunsTpa, cywar 30 MUH. B 3KCHKATOPE MO BaKYYMOM C MpHMe-
HEHHEeM BOJOCTPYHHOIO Hacoca M 3KCTparupyloT B anmapate Cokciera
[0 MoJIHoro ofeclBeYMBAHMS PACTBOPUTENSI B BEPXHEH YacTH ammapaTta.

Mo OKOHYAHHUM SKCTPAKLIMH KOJMYECTBEHHO TMEPEHOCSAT IKCTPAKT B
CTEK/ISIHHYIO BBLIMAPHYIO Yallly, TIpeABapHTEJbHO BBICYLIEHHYIO U B3Be-
LIEHHYIO. BbIMapHYI0 yauly ¢ 3KCTPAKTOM NOMELIAIOT HA BOASIHYIO GaHIO,
OTTOHSIIOT PACTBOPHTENb, MO BBITSDKHBIM LIKa(OM, CyllaT OCTATOK B
cywmasHoM wkady npu (70+2) °C 10 NOCTOSIHHONH MacChl M B3BELUWBI-
10T.

Pe3ynbTarhl BceX B3BEIIMBAHHH B rPAMMAX 3aMUCHIBAIOT C TOUHOCTBIO
OO TPEThEro AECSITUYHOIO 3HaKa.

5.4.4 Ob6padomka pe3yabmamos

MaccoByio nomo opraHnueckux BeulecTB X;, %, BRIYUCSIOT N0 ¢op-
myJse

XS - (I’ll - I:;z) 100 , (8)
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TIe m — Macca BbIMAPHOH YAl C OPTAHMYECKHMMM BELIECTBAMM, T,
m, — Macca BhIMAPHOM YailH, T;
m — Macca HABECKH aHATM3HpYeMOH Npo6kl, T.

3a pesynbTaT aHaIK3a MPHHUMAIOT cpeaHee apuhMeTHIecKoe pedybTa-
TOB [IBYX TNAPAJLIC/IbHBIX OTIpeeTICHHI, OTHOCUTEILHOE PACXOXIAEHHE MeX-
Oy KOTOPbIMHI He TPEBLILIAET JOIMMYyCKAeMOe pacxXoxaeHue, paBHoe 25 % ot
CPEIHETO 3HAYCHMUS.

[Ipenens! poryckaeMoii OTHOCHTENTBHOM CyMMAapHO# TIOTPELIHOCTH pe-
3ynbTara aHanusa = 10 %.

6 ONPEAEJEHUE MACCOBOW A0JIM MbIIIbAKA

61 Q®oromMeTpHYecKHH MeTOX ¢ IHPpHMEHe-
HHEeM IOU3THUANODHTHNOKapbamMarta cepeOpa

6.1.1 Cywrocmo memooa

Meton ocHOBaH Ha BOCCTAHORIEHHH MBILUbSKA B MBIIIBIKOBUCTBIH BO-
[OpoI, NONIOLIEHHH €T0 MUPVMANHOBBIM PACTBOPOM TU3TWIAMTHOKapOama-
Ta cepedpa 1 (POTOMETPUIECKOM U3MEPEHUU ONTHYECKON TUIOTHOCTH MOJTY-
4eHHOTO PacTBOpA.

6.1.2 AnnapaTypa, peakTHBBI 1 PACTBOPHI:

— YCTAHOBKa [UTS1 OTIpe/le/IeH s MbIIbSIKA (PUCYHOK 2) WM ATIIApaT AUC-
TWUBILIMOHHBIN 151 oTToHKU MbIubsika 1o [OCT 10485-75, cocrosuuit us
peakuroHHOH Konbpl (KoHudeckasl konba BMecTumocTthio 100 cM®), oTBoA-
HOM TPyOKU, pacliMpeHHON B BEPXHEH YaCTH M 3ay>KEHHOM B HIDKHEM, npo-
6upxu BMectuMocTbio 10 cM®. OTBogHas TpyOKa CoefHHEHA ¢ peaKUMOHHOM
Konboii yepes uug;

— cnekrpogoroMetp THa CO ¢ npenesoM BUAMMOTO H3ITYYEHHs U KIO-
BETAMHU C TOJILIMHOM MOMIOLIAIOLLETO CBeT cliost pactBopa 1 ey win doTto-
anekTpokaiopumetp THa PIK;

— OaHs BoAsiHas;

— 6anHs necuaHast;

— kono6s1 2-1000-2, 2-100-2, 2-50-2 no I'OCT 1770;

— kononl Ku-500-34 TY u Ku-1-100-19/26 TC no IOCT 25336;

— uununap 1-100 no I'OCT 1770;

— NUNETKU BMecTUMocThio 1, 2, 5, 10 u 25 cm’;

— kucnora cepHas no FOCT 4204, pazbasnenHast 1:2;

— aHruapua Maitbsikosuctblii mo N'OCT 1973;

— kucnora azorHast no ['OCT 4461, mnoTHocTbio 1,4 1/cM’:

— kucsota cepHast no F'OCT 4204, cBo60aHAsI OT MbLLBSIK:, IVIOTHOCTLIO
1,84 r/em’, koHueHTpaumn ¢ (1/2 H,S0,) = 21,5 mons/am’ (21,5 n.);

5—953 29 18
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1 — KoHMYecKas Komda BMeCTHMocThbio 100 cM™: 2 — Hacamka
11 TIOTNOIICHKS CepoBLROPLTd; 3 — pe3uHoBas Mpodka: 4 —
albcopbep m12 noroweHuns ASH . M3roTORIGHHHIR Mo yKa-
33HHLBIM pa3sMepaM.

PucyHok 2 — YcTaHOBKA A OnpeRe/ieHus
MBIHIbSKa

— kucJiora consgHast no 'OCT 3118;

— ymiepon 4eTeipexxaopucthii rio [OCT 20288, x.u.;

— 6pom no TOCT 4109;

— CMeCh OpoMa M YETHIPEXXJIOPUCTOTrO yriiepoaa, B3SThiX 2:3;

— 0JIOBO ABYXJIOPHMCTOE, PacTBOP ¢ MaccoBoil aoneii 40 %;

— IMHK I'paHYyJUPOBAHHBIM, X.4., CBOOOAHLIM OT MbILUBSKA;

— ¢BHMHel yKcycHokuceabli no NOCT 1027, x.4., HACBILLEHHBIM pacT-
BOp;
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— kanuit oauctbii no TOCT 4232, pactBop ¢ MaccoBoii noneii 15 %,

~— nupuaul no F'OCT 13647,

— IUATUIAUTHOKapOaMar cepebpa, pacTBOp ¢ MaccoBoi goneit 0,5%,
TOTOBST caeayowmuM obpasom: 1 r AM3TUIIMTHOKapOaMaTa cepebpa pacTBo-
psator B 200 cMm? upunvHa. PacTBop XpaHsT B 6YTHUIM H3 TEMHOTO CTEKIIA.
PactBop ycToitduB B TeueHHE 14 cyT;

—paTa no 'OCT 4517, nponUTAHHBIN PacTBOPOM YKCYCHOKHUCJIOTO CBHH-~
La;

— MBIUbIK, OCHOBHOM pacTBOp C MacCOBO# KOHLeHTpauueii 0,1 Mr/cM?,
rotosar o F'OCT 4212;

— MBIIBSK, pab0ouMii pacTBOp ¢ MaccoBoil KoHleHTpaumeit 0,0025 mr/cM®,
TOTOBST CJIEAYIOIIMM 06pa3oM: B MEPHYIO KOJIOY BMECTHMOCTbIO 1 1M® oT~
6upalor 25 cM> OCHOBHOTO PacTBOpa U AOJIMBAIOT BOJOM O METKH.

6.1.3 ITodzomoeka k anaausy

1151 mocTpoeHusI TPaAyHPOBOYHOTO rpahuKa B KOHUYECKHE KOJIObI BMeC-
taMocTeIo 100 cM? oTGupaltor mooyepento 1; 2; 3; 4; 6 u 8 cM® paGoyero
pacTBopa, coaepxaliero coorsercTBeHHO 0,0025; 0,005; 0,0075; 0,010, 0,011
u 0,020 Mr MplLbAKa, 400aBAIOT o 10 cM® pacTBopa cepHO# KUCIOTHI H
DOMMBAIOT Bono# no 40 cM?, 1o6aBIHIOT 2 cM® pacTBOpa HOMUCTOTO Kalus,
2 cM? pacTBOpa IBYXJIOPUCTOTO OJIOBA M OCTABISAIOT PacTBOP Ha 15 MUH.

B Hacanky 2 ycTaHOBKM (PHCYHOK 2) NIOMEIAIOT BaTy, NPONUTAHHYIO
YKCYCHOKHUCIILIM CBHHLIOM, a B aGcopGep 4 HAJIMBAIOT S cM® pacTBOpa qu3-
TWIOUTHOKapOaMaTa cepebpa. [To ucteyeHNH 15 MMH. B KOHUYECKYIO KOJIOY
C PacTBOPOM MOMELHAIOT 5 T LIMHKA M GbICTPO COSMUHSIOT KOJIOY ¢ HacaaKoi
u abcopbepoM. BrineMBUIMACS MBILIBLSKOBHCTBIN BOAOPO/ NMOMIOLIAIOT pac-
TBOPOM AMSTUIAHTHOKApGaMaTa cepeGpa B MUPHAUHE B TeueHHE 45 MUH.
3aTeM pacTBOp AOJMBAIOT MHPUAWHOM 10 00beMa 5 cM?, mepeMelLUBaIoT B
abcopbepe H U3MEPSTIOT ONITHYECKYIO MJIOCKOCTh pacTBopa MpH AJIMHE BO-
JHEI 540 HM, MPUMEHSIST B KAYECTBE PACTBOpPA CPABHEHHSI PACTBOP AU3TUII-
auTHOKapbaMaTta cepebpa B NMpHUIMHE.

Ha ocHOBe nony4eHHbIX pe3ybTaTOB CTPOSAT IPaJlyHpoBOYHbIN TpadHK,
OTK/IabIBas Ha OCH abCcLMCC MACCY MBILIBLSKA B MWIJTUTPAMMAX, 4 Ha OCH
OpPAMHAT — COOTBETCTBYIOLIEE 3HAYCHHE ONTHYECKOI IUIOTHOCTH.

6.1.4 [Tposedenue anasuza

[Ioisi TPUTOTORIEH UsI PACTBOPA AHWTH3HpyeMo#i npo6bl (10+1) rcepnbl
B3BELIMBAIOT, 3AMKCLIBASI PE3YIBTAT B3BEILIMBAHHsI B TPAMMAX C TOYHOCTBIO
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10 YeTBEPTOro ACCSITHYHOTO 3HAKA, MOMCILIOT B KOHUUYECKYIO Konby ¢
IIMPOKKM TOpAoM BaecTIIMOCTLE SO0 ¢at®, nodasnsmior 40 e’ evectt 6ponia
C YEThIPEXXIOPUCTBIM YIJICPOAOM, NICPEMELLHBAIOT COAEPKHUMOE KOJI0bl OKON0
30 M#H, TIOCJIE YEro BBOAST MaJIbiMIi OpHUsiMu 1o 1—2 e’ 50 e’ asor-
HOIi KMCTIOTBI NPYU NOCTOSIHHOM TiepeMelnuBaHuu. [Tocne nobapneHus nep-
BOU NOPLMM KAYT, NOKA TEMACPATYPa CMECH Pe3KO TIOBBICUTCS, 11 Jiillb
TOraa NOGABISIIOT TAKHUE XXe TIOPUMH a30THOM KUCIOTbI, 0Xuaas bosec Opic-
TPOTO BbiACACHUA OPOMA, MOBLILLICH WS TEMIISPATYPHI U c1aBoro KitfieH 11
cMecH. B cnyyae cunpHoro pazorpepa cMecH (Pe3Koe H MPOAOTIXKHTENLHOE
WHTeHCUBHOE Bbiie/IeHUe GpoMa) KO0y OXTaXAMOT B CMECH BOMbI CO NILAOM
nepes 100aBIEHUEM KaXXI0H HOBOM MOPUHH a30THOI KHUcAoThl. Bero one-
pPanuIo NPOBOAST B BBHITSDKHOM LKady, cobnionast Mepsl IpeJoCTOPOXHOC-
TH.

[Tpu HEMOTHOM PA3NOXKEHIIHU CEPhI OTIEPALIMH PA3NOXKEHUS TIOBTOPSIIOT,
UCTIONBb3YSl MEHbLIEE KOJIMIECTBO PEAKTHBOB.

H3651TOK OpoMa 1 YeThIPEXXNIOPIICTOrO YIMEPOIL YCTPAHSIIOT HATPEBA -
HUEM pacTBopa BHayalle Ha BOMSTHOM OuHe, a 3aTeM HA NECYAHOU 1o NosIBie-
HUs1 OC/IbIX TIAPOB.

PacTBop oxnaxnaior, no0aBAgIoT 25 cM’ BOAbI U BLINMAPUBAIOT A0 TOSIB-
JeHHs1 OeJIBIX TapoB, 9TY ONEPALUIO MOBTOPSIIOT TPM pa3a 10 NOJHOIOo yaa-
JIEH M5t A30THOM KUCJIOTbL.

OcTaToK OXJIAKAAIOT, TIEPEHOCSIT B MEPHYIO KOJI0Y BMECTHMOCTBIO S0 ¢’
1 JOAUBAIOT BOAOH no MeTku. (PacTBop HCMONMB3YIOT AJIsl ONpeAesieH sl
MaccoBOH LOTH celieHa (OTOMETPITHECKUM METOAOM).

J11si TPUTOTOBAEH ST KOHTposibHOTO pacTBopa 40 ¢’ cMecH dpona ¢ ve-
ThIPEXX/IOPUCTLIM yriiepomaoM H 50 e’ A30THOW KMCIOTHI BBIMIAPUBIIOT 4O
06beMa B HECKONbKO MWILITIJIMTPOB, A00ABSIIOT 2 CAMF pacTBOpPa CEPHOII
KMCJIOTBI, BBITTAPHUBAIOT A0 GETbIX NapoB, AOGABISIIOT 5 M’ BOABI 1i BbIITA-
puBaHUe NMoBTopsoT. [locae oxTakaeHHs1 OCTATOK 3ATHBAIOT PACTBOPOM
CepHOU KUCOTHI (1:2), NepeiHBalOT B MEPHYIO KOJIOY BMECTUMOCTLIO 50
cM® M JOMMBAKOT 0 METKH TeM XKe pacTBOPOM CEPHOUN KUCTOTI.

25 cM’ TMOTYMEHHOTO PACTBOPA OTOHPAIOT B KONOY BMeCTUMOCTBIO 100 e,
OOBAMSIIOT 2 ¢M® pacTBOpP CEPHOI KIICAOTDI (1:2) ¥ HONHBAIOT BOAOIH A0
ob6beMa 40 cM’, gance aHann3 NpoBoAsIT Mo N. 6.1.3., u3Mepsist ONTHUCCKYK)
MJOTHOCTb AHMTU3UPYEMOTO PACTBOPA MO OTHOLIEHUIO K KOHTPOJILHOMY
pacTBopy.

Maccy MBILBSIKA B MUUTHTPAMMAX B AHWH3HPYSMOM PACTBOPC HUXOASIT
Mo FPAgyHpPOBOYHOMY rpaliky.
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6.1.5 ObpaGomka pesyabmamos
Maccosy1o noo Mbliibsika X,, %, BBINMCISIIOT 10 popMyne

50100 9
T m V10007 ©)
TAe m — Macca MBIUIBSIKA, HAIACHHAs 1O rpaayMPOBOYHOMY TpaduKy,

MT;

m — Macca HaBECKM aHaJIM3UPYeMou Npoobl, T;

V — o6beM pactBopa, OTOGpaHHBIN Il ONpeaeIeH s, CM>.

3a pesynbTaT aHAMM3A TPUHUMAIOT cpeiHee apudMeTHIECKOe pe3yib-
TATOB BYX MapaJUle/IbHBIX ONpeaeIeHUH, OTHOCUTENbHOE PACXOXACHUE
MeXAYy KOTOPbIMU HE MpeBbILIAET TOMycKaeMoe PAacXOoXAEHHE, paBHOE
30 % ot cpeaHero 3HAYEHMsI.

[lpenens! momyckaeMoil OTHOCHTENBLHONH CYMMapHOM MOIpPEeLIHOCTH
pesynabpTaTa aHanuza + 15 %.

OnpeneneHue MaccoBOi HONM MBILUIBSIKA (POTOMETPHYECKHM METO-
IOM C IPUMEHEHHUEM ANATUIAUTHOKapbaMaTa cepedpa siBisieTcs] apouT-
PAXHBIM.

62CnekTpalbHBIil MeTON

6.2.1 Cywnocmo memoda

MeTtoa ocHoBaH Ha doTorpadHpoBaHAM CNIEKTPOB Npod u onpeaene-
HHMH MBILIBLSIKA 110 TPaiyHPOBOYHOMY TpaduKy.

6.2.2 Animapartypa, MaTepHaJibl U PacTBOPHI :

— cnekrporpad UCII-30 ¢ ofHOMMH30BOH CUCTEMOIl OCBELICHUS;

— TreHepatop Ayru nepeMeHHoro Toka JII'-2 B ayroBoMm pexuMme M
pexXrUMe HH3KOBOJILTHOM 1ICKpBI;

— mukpodotomMeTp THna UPO-451 win MP-4, MD-2;

— npucnoco6ieHe Ajlsl 30TOYKH YTOJbHBIX 3JCKTPONOB,;

— 37NEKTPOAb! YTONAbHbIE Mapku oc.4. 7—4 unn C-1. HuxHu# n Bepx-
HUH 91eKTPO/L ¢ KpaTepoM AuaMeTpoM 4 MM, ryOouHoi 5 mM. Jlo nposeze-
HUSs1 AHATU3A YTOJIbHBIE 3JIEKTPOIbl AHAJIM3UPYIOT HA OTCYTCTBHUE B MX CIIEK-
Tpax TMHUM MbILbAKA B YCHOBUSIX MeToAa aHanu3a. [1py Hannauu AMHHK
MBILIBSIKA 37IEKTPOA LI NOABEPraloT 0OXHry B TeueHue 20 ¢ B pexXuMe aHa-
J33,;

~— TUTACTUHKA TO3UPOBOYHASI U3 OPFAHUYECKOTO CTEKIIA ISl 3AMOTHEHUS]
3JIEKTPOAOB Npoboii pazmepom 24 x70 x8 MM, B KoTopoii ¢ppe3oii caesaHo
naockoe yrnydaeHue rydiHo# 6 MM U pa3MepoM 16 X 16 MMm;

— (bOTOIUIICTUHKH cnekTporpaguyeckue TMna 1 u 3 criekTpaabHOoi
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YYBCTBUTEJILHOCTH B OTHOCUTEbHbIX EIMHULIAX, PABHOI, COOTBETCTBEHHO 6
U 9 eauHuL;

— ¢oromnacturku Tuna YPIU cnekrpanbHoil yyBCcTBHTENbHOCTH 20
eUHMLL;

— kongeHcop KBapuesslil (F = 75 MM);

— CTYIIKA araToBasl Wiy CTaJIbHasi XpOMHUPOBaHHasi AuaMeTpoM 90 Mm;

— crakan4uk CH 85/15 mo T'OCT 25336;

— curo ¢ cerkoit 0071 H no I'OCT 6613;

— NPOSIBUTENDL U PUKCAXK;

— criipT 3rwioBbi TexHreckuii o F'OCT 18300, nepersaHHbI;

— cepa oc.4. 16-5;

— cepa ¢ MacCOBOM Joneit Meubsika ot 0,3 1o 0,6%.

6.2.3 [lodzomoeka k ananusy

JU1s IpUTOTORMEH S OCHOBHOTO 00pa3La U3Menp4aloT okoso 50 r cepbl
¢ MaccoBoi ponel Melubsaka ot 0,3 go 0,6 %, 3aTeM NpOCEUBAIOT Yepes
CHTO H ONPEAESIOT 1o I1. 6.1 3HaYeHNe MacCOBOM KO MbILIbSIKA.

O06pa3ipl cpaBHEHMS I'OTOBSIT NIOCJICAOBATEIbHBIM CMELIEHHEM CEPBI OC~
HOBHOTIO 06paslia ¢ cepoii KBaTM(PHKaLMHA OC.Y4., IPEIBAPUTEIBHO U3METb-
YEHHON M TIPOCESIHHOM Yepe3 CHUTO.

JIsis1 3TOTO HaBEeCKM Cepbl OCHOBHOTO 0Opa3lia Maccoii 20 ¥ 6 T TiaTeNb-
HO CMELIMBAIOT B CTYTIKE TMOJ] CIIMPTOM COOTBETCTBEHHO C HABECKAMU Cepbl
KBt HUKaum oc.4. Maccod 40 u 54 r.

[lonyyeHnl TakuM o6pa3oM MepBBIA U BTOPOM 00Opasiibl CPABHEHHUSI C
MaccoBo#t gonei ot 0,1 10 0,2 #1 o1 0,03 10 0,06 % MbIILIbSKA.

Tperuit 1 yeTBepTHI 06pa3iLbl CpaBHEHHS C MACCOBOH A0JEH MbIIUbSAKA
ot 0,01 o 0,02 u ot 0,003 no 0,006 % FOTOBST aHANOTHYHLIM OOpa3oM,
HCTIOJNIB3Ysl B KayecTBe OCHOBBI 20 1 6 T cepbl BTOPOTo 06pa3la cpaBHEHMSI.
Nx cMemmuBaoT cooTBeTcTBEHHO ¢ 40 ¥ 54 1 cepyl KB UKaLMu OC.Y.

Hcnonbsys cepy yeTBepToro odpaslia CpaBHEHUS], TOTOBSIT NISITBIN M 1IEC~
TO# 0Opa3uBl CPABHEH VS ¢ MaccoBOi Jonei mbiiubsaxa ot 0,001 go 0,002 u
ot 0,0003 no 0,0006 % nyreM cMeiwBarusi 20 1 6 T YeTBepTOTO OOpa3La
CpaBHEHHS COOTBETCTBEHHO ¢ 40 U 54 1 cepbi KBaMUGUKALMH OC 4.

CensMoii oGpa3el] cpaBHEHHsi ¢ MaccoBOM fosieid mbibsika ot 0,0001 g0
0,0002 % rotosar cMeuieHreM 20 r cepbl iiectoro obpasua u 40 r
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cepbl KBUTH(UKALMHM oc.4. PeaynbTaThl BceX B3BCLIMBAHUI B rpaMMax 3a-
MUCHIBAIOT ¢ TOYHOCTBIO 10 YETBEPTOTO ACCATHYHOIO 3HaKa.

J1ns1 NpUroToBNEHUS OHOTO 00pa3La cpaBHEeHUs ucnonw3yercs 100 ecm?
CIIMPTA.

[Nomy4yeHHble 0Opa3Libl XpaHAT B CTAKAHYUKAX.

OO6pasiisl CpaBHEHHS BBOASIT B 3JIEKTPOALI (BEPXHUN M HIDKHUH) U do-
TOMETPUPYIOT:

a) Ipu MaccoBoii Aosie Mblibgaka ot 0,0001 go 0,01%.

Me:xny 371€KTpoAaMH 3aXKUTAIOT AYTY NIEPEMEHHOTO TOKa OT reHeparTopa
AT'-2, cuioii Toka 18 A (¢ BKIIOYEHHBIM JOTIOJIHUTEbHBIM peocTaToM — 11
Owm; 15 A). Paccrosinue Mexay aneKrpogaMu 2,5 MM, sKcno3uuus 15 c.

Cnekrpbl 06pa3uoB cpaBHeHUs (poTorpadupyioT Mo TPUT pas3a CIieK-
TporpadoM (KoHaeHcop KBapueBblii ¢ F = 75 MM ycTaHaBIMBaeTCsl Ha
pPacCTOSIHUM 67 MM OT HCTOYHHKA ¥ 316 MM OT WIEH), MpH LIHPHHE IIEIH
criekrporpada 0,025 mM. [ins poTorpadrpopaHus cieKTPOB MBILIbSIKA TIPU-
MEHSIOT GOTOMIACTUHKY «CNEKTpalbHbIe, THI 3» Wik «YPILII-3».

Ha nony4eHHBIX CIEKTPOrpaMMaX U3MEPSIIOT NOYCpPHEHNE aHAJIUTHYeC-
KoM TMHHH MblLibsika 228,81 HM (unu 234,98 HM) 1 doHa BONHM3U aHATHU-
THUYECKOM JIMHUH;

6) npu MaccoBo# Hoje Mbiinbsaka ot 0,001 5o 0,6 %.

Mexay 3n1eKTpoJaMH 3aKHTAloT HU3KOBOJILTHYIO HCKpY OT IreHeparopa
IT'-2 cunoii ToKa 5 A (nosioxeHue nepexinoyaresis peoctata 80 Om, 10 A).
PaccTrosinue Mexay anekrpogamu 2,5 MM, akcrosuuus 15 c.

CrniekTpbl 06pa3LoB cpaBHEHUS1 (poTorpadHpyIOT MO TPU pasa CIIEKTPOr-
pacoM npu WMpHHe Weau cnekrporpada 0,015 mMm. [Ins ¢ororpadpupopa-
HUSI CIEKTPOB MBILIbSIKA TPUMEHSTIOT (hOTOTUIACTUHKH CTIEKTPATTbHBIE, THIT
l.

Ha nonyye HHBIX CTIeKTporpaMMax U3MepsiioT NOYSpHEH Us aHAJTUTHYEC-
KUX JUHHI MbllIbsiKa 234,98 HM (nmpu MaccoBoii goje Mbibska oT 0,001
no 0,1 %) u 245,65 HM ( npu MaccoBoii gone mbibska oT 0,1 go 0,6 %) u
(hoHa BONU3Y aHATUTHYECKHUX TUHUH.

[lo pesymsTaram choTOMETpHUPOBaHMS CTIEKTPOB 0Opa3LiOB CPABHEHHS CTPO-
SIT TPafyMpOBOYHBIN rpac MK, OTKIAAbIBASI HA OcH abcHuce lorapudm Mac-
COBOH OJIM MBIIbBSIKA, HA OCH OPAMHAT — MOYEPHEHHUE aHAJTUTHYECKUX
JNVHHH.

w
o
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6.2.4 Hposedenue ananusza

AHATM3HPYEMYIO IPOOY H3MENLYAIOT, MPOCEHBAIOT, BROASIT B 3JIEKTPO-
Ibl (BEPXHHI ¥ HIDKHMIT) 1 hOoTOMETPIIPYIOT 110 6.2.3.

[To pesyarraraM (pOTOMETPHPOBAHUST CTIEKTPOB NPOO HAXOISIT IO TPaay-
HPOBOYHOMY rpahKy MACCOBYIO JOJTIO MBILILSTKA B aHATU3UPYEMOI Ipobe.

30 pe3ybTAT aHAIK3a MIPUHUMAIOT cpefiHee apubMETHIECKOE PE3yIIbTa-
TOB [IByX NAPAUICIIbHBIX ONpeeieHUil, OTHOCUTENBHOE PACXOXIACHIIC MEX-
1y KOTOPBIMUY HE NpeBhILIAeT JoMycKaeMoe pacxoxineHue, pasHoe 30 % or
CPeIHEro 3HAYCHUSI.

63 DoTOMETPHUYECCKHUI MECTOA C IPUMEHEHHUEM MONUbGIE-
HOBOMH CHUHHU

6.3.1 Cywrocms memooa

MeTon OCHOBAH Ha 00pa30BaHHMH KOMILIEKCA MbILIBSIKA C MOJIMOIEHOBO-
KMCITbIM AaMMOHYEM B TIPHCYTCTBUH CEPHOKMCJIIOTO IMAPAa3sHHA U (POTOMET-
PUNECKOM M3MEPEHMH ONITHYECKON TUIOTHOCTH TIOYUYSHHOTO KOMIUIEKCA.

6.3.2 ArmapaTypa, peakTHBBI H PACTBOPBI:

— doTtoanekrpokonopumerp THna OK-56, DOK-60;

— crneKTpodoTOMETP ¢ MPEAeION BUIMMOTO M3JTyYCHHUS U KIOBETAMMU C
TOMUIMHON TOMTOUIAOLLEro CBET cJyios1 pacTBopa | cM Tuna CP;

— 3JIeKTPOIeYb COMpPOTHRIEHUA JabopaTopHasa Tuna CHOJI, o6ecrieyn-
BaloLlas YCTOHYUBYIO TemnepaTypy Harpesa (500=10) °C;

— wkag cywimnsHbIi Tuna CHOJI, obecrieunBalonMii yeTOITUBYIO TEM-
nepatypy narpesa (130%5) °C:

— BopoHka broxnepa no F'OCT 9147,

— Kono6sl 2-100-2, 2-1000-2, 2-50-2 no 'OCT 1770,

— MUNEeTKa BMECTUMOCTLIO 10 cM?;

— 6I0peTKa BMECTUMOCTbIO 50 cM?:

— GaHs1 BOASIHAS WIN OMHOKOH(opoiHasl aneKTporuinTka o TOCT 14919;

— turens H-20 no T'OCT 19908;

— ctakaH B-1-100 no FOCT 25336;

- ByMmara ¢hunbrpoBanbHas naboparopHas no FOCT 12026;

— kucaota azoTHas no NOCT 4461, nnoTHocTsio 1,4 r/ea’;

— KucnotTa cepHast no FOCT 4204, x.u., 5 H. pacTBOp;

— Kanui nupocepHokucibiid o FTOCT 7172, x.y;
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— aMMoHHu# MonubaeHoBokucbii no N'OCT 3765; nepekpucTainzo-
BaHHBIM, pacTBOp ¢ MaccoBoii moneit 1 %. [epeKpHcTULIM3ALMIO TIPOBOASIT
caenyommmM oopaszoM: 200 r MONHOGAEHOBOKUCIIOTO AMMOH US1 TIIATEJIBHO
B30aTbIBaOT ¢ 300 cM> TUCTWUIMPOBaHHOM Boabl, Harperoii no 70—80 °C.
HepacTopusinmiicsi ocaloK OTGWIETPOBLIBAIOT, a K GWILTpaTy 100aBISIOT
1/3 no o6bpeMy 3TWIOBOTO CIHpPTa. BRIMaBIIMH MENKOKPHUCTAUTHYSCKUM
0CaJOK YHCTOTO MOJIMOIEHOBOKHCIIOTO aMMOHMS! OT¢hHILTPOBHIBAIOT Ha BO-
poHke BioxHepa c¢ orcacsiBanneM. OcafoK Ha GWILTpe MPOMBIBAIOT TPU
pasa CIIHPTOM H BBHICYLIMBAIOT Ha BO3AYXE;

— ruapasuH cepHokuchbiii mo F'OCT 5841, KkpucTautMyecKuii, pact-
BOp ¢ MaccoBo# goneit 0,15 %;

— CIIMPT 3THWIOBLIHN peKTHdHKOoBaHHbIH TexHudeckuii mo FOCT 18300;

— aHruapua MeIIbssKoBUCTHIM no T'OCT 1973;

— OCHOBHOM pacTBOpP ¢ MacCOBOM KOHUeHTpaLuel Mpbsika 1 Mr/cm?®
rotoBaT o FOCT 4212 wm cnepyiomyM oopaszoM: 0,1320 r MBIIIBIKOBHC-
TOTO aHTHAPHUIA, B3BELIEHHOIO B CTAKAHYMKE, OKHMCIISIOT 5 CM> KOHLIEH-
TPHPOBAHHOM a30THOM KHMCJIOTHI, BBINIAPUBAIOT NMOYTH AOCYXA M BBICYIIIMBA-
10T B cymibHOM Likady npu (130+5) °C B TeyeHue nonydaca. OctaTok B
CTAKaHYMKE PACTBOPSIOT B AMCTWUIMPOBAHHOM BOJE, IEPEBOJAT B MEPHYIO
KoJ10y BMecTUMOCTBIO 100 cM?. CTaKaHYMK CMBIBAIOT HECKOJIBKO pa3 BOMOM
B Ty Xe KonOy, pacTBop B KoJiOe ZOBOAST BOAOH 10 METKH U TILATENBHO
MiepeMeLIMBAIOT;

— pabo4Hii pacTBOp C MacCOBOM KOHLIEeHTpaluei Meibsika 0,01 Mr/
cM?® FOTOBSIT CJIEAYIOLUM 00pa3oM: OTOMPAIOT MUTIETKOM ¢ pe3MHOBOM IPY-
meii 10 cM® OCHOBHOTO pacTBOpa B MEPHYIO KOJIOY BMECTHMOCTBIO 1 1M°,
IOBOMSIT BOAOH 10 METKM U TepeMELHBAIOT.

6.3.3 ITodzomoeka k anaausy

Il TOCTpOEHKS TPafyHPOBOYHOTO rpaduKa B MEPHBIE KOJIOBI BMEC-
TuMocTsio 50 cM? oTbupator moodepenHo 3; 5; 10; 15; 20 u 30 cM® pabo-
Yero pacTBOpa, KOTophle cofiepxkat cooTBeTcTBeHHO 0,03; 0,05; 0,10; 0,15;
0,20 u 0,30 Mr MbILIbSIKA.

O6beM pacTBopa B KaXA0H Kosbe oBoAsT BoAo# no 35 -40 cM’.

3ateM B KaXnoylo KojiOy mo6aBisIiOT mociefoBaTesbHO Mo 3 cm?
PacTBOp2 CEPHOIA KUCTIOThI, pacTBOpa MOUOIEHOBOKHUCIIOTO AMMOHHS M pac-
TBOpA CEPHOKUCIIOTO THAPa3uHA.

CoaepxuMoe KoJibbl B30aNTHIBAIOT Mocye A00ABIEHUs] KAXIOTo pe-
aKTUBA.

6—933 37 26
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Konbrl ¢ pacTBOpaMy NOMEIIAIOT B KMIISILIYIO BOMSIHYIO GaHlo Ha 10 MUH
TaKMM 00pa30oM, YToObl 4aCTb KOJIObI, 3a1I0THEHHAs1 XXUIKOCTBIO, ObL1a T10T-
pyXeHa B BoAy. 3aTeM KoJIObl OXJIAXIAIOT, AOBOASIT AHCTHLTUPOBAHHOM
BOJOH 10 METKU U U3MEPSIIOT ONTUYECKYIO MJIOTHOCTh PACTBOPOB OTHOCH-
TEJIbHO KOHTPOJILHOTO pacTBOPAa, KOTOPLIH TOTOBSIT B TEX K€ YCIOBUSIX U €
TEM Xe KOJIMYECTBOM peaKTUBOB, Ho 6e3 pabodero pacTBopa, IpUMEHSIS
KpacHBIN cBeTOPIILTP ¢ 00/1ACTHIO CBETOTIpONycKaHuUs 835 HM.

TTo nonyyeHHbIM JAaHHBIM CTPOSIT IPALYMPOBOUYHbIN rpadHK, OTKIAAbI-
Basl Ha ocH abcuycc Maccy MBIIbSKa B MIJUTMTPaMMaXx, 4 Ha OCH OpIMHAT —
COOTBETCTBYIOLIEE 3HAYeHUE ONTUYECKO IIOTHOCTH.

6.3.4 Ilpoeedenue anaauza

0,3—0,6 r cepsl (B 3aBUCHUMOCTH OT COAEPKAHHUS MBILIbSIKA) B3BELLIMBA -
10T, 3alMCBIBas pe3yJbTaT B3BELIMBAHUSI B TPAMMax ¢ TOYHOCTBIO O YeT-
BEPTOTO AECSITUYHOTO 3HAKA, CMELLMBAIOT B KBAPLIEBOM THIJIE C 2,2 T THPO-
cynbdarta Kanusi. Turenb CTaBAT B 91€KTPONeYb U TIOCTENEHHO MOBBILIAIOT
temneparypy Ao (5001£10) °C. Turens BeUIEpXHUBAKOT IIPH 3TOM TeMIIepaTy-
pe [10 TeX NOop, TI0Ka BCsl cepa He BOSTOHUTCS U CIUIAB HE CTAHET Npo3pay-
HBIM.

[ocne 3TOTO THrE b BLIHUMAIOT M3 3JIEKTPOTIEYH, OXJIAXAAIOT, oMe-
LIAJOT B CTaKaH M BBILIEIaYUBAIOT COAEPXKUMOE HEOONbLIMMH KOIHYEC-
TBAMHU BOJBI IIPU HArpeBaHUM.

PacTBop U3 cTakaHa NepeBoasT B MEPHYIO KOJIOy BMECTUMOCTBIO 50 cM®
HECKOJIBKO Pa3 CMbIBAIOT CTAKAaH HeOOJNBIIMMH NOPLMSIMU BOZbI, KOTOpbIE
AO0ABJIAIOT B TY Xe KOJIOY.

3aTeM nocefoBaTe/IbHO JOOABISIOT MO 3 cM’ pacTBOpa CepHOH KHUC-
JIOTb], pACTBOpa MOJIMOIE HOBOKHCIOTO aMMOHMS ¥ pACTBOP2 CEPHOKHCIIOTO
ruapasuHa. Cofepxumoe Kool B3GANTHIBAIOT HOc/e JOGARNEHMsI KAXOIOTO
pacTBopa.

Konby nomewaior Ha 10 MMH B KMISILIYIO BOASIHYX OaHIO TaKHM
0bpa3oM, 4T0Obl 4aCTh KOJIObI, 3aMOJHEHHAsT XXUAKOCTbIO, Obl1a MOrpy-
XeHa B BOAY.

3aTeM Konby oxJ1axaaloT, JOBOASIT BOAOHM 10 METKM U U3MEPSIIOT OI-
TUYECKYIO TUIOTHOCTb AHAJIM3UPYEMOIro PacTBOPa OTHOCHUTENBLHO KOH-
TPOJIbHOTO pacTBOpa 1o 6.3.3.

Maccy MbillIbsIKa B aHATM3UPYEMOM PACTBOPE HAXOASIT MO rpaayupo-
BOYHOMY rpagukKy.

27 38
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6.3.5 Obpabomka pezysbmamos
MaccoByio nomo Mbllibgka X,, %, BLIMHCSIOT N0 (opMyrie

m 100
X6 = m-1000° (10)
rae m, — Macca MbliIbSKa, HalileHHas! 10 TpaAyHpOBOYHOMY rpadHKy,
MT;
m — Macca HaBECKU Cephl, T.

3a pesynbTaT aHaIM3a NPUHUMAIOT cpefHee aprgbMeTHUecKoe pe3yiib-
TaTOB ABYX MapaJUle/IbHbIX ONpeNeNeHUH, OTHOCUTENIbHOE JOMycKaeMoe
pacxoXIeHue MeXAY KOTOPHIMM He MpPEBbIlIaeT JOMyCKaeMoe pacXxoX-

neHue, paBHoe 30 % OT cpeaHero 3HaYeHUs.
Ipenensl ONMycKaeMO# OTHOCHTENbHOM CYMMapHO# MOTPEelIHOCTH

pe3ynbraTa aHanusa + 15 %.

7 ONPEIEJEHHE MACCOBOM ZOJIM CEJIEHA

7.1 ®oToMeTpHYECKHIH MeTOR C NpUMeHeHHeM 3,3'-au-
aMUHOOEH3UAUHA

7.1.1 Cywrocms memoda

Merton ocHoBaH Ha GOTOMETPUYECKOM H3MEPEHHH ONITHYECKO# TUIOT-
HOCTHM 3KCTpaKTa TOJyoJia XeATOTo KOMIUIeKca, 06pa3oBaHHOTO celle-
HoM (IV) ¢ consiHoxucnpIM 3,3'-ANaMHUHOOEH3UOUHOM.

7.1.2 AnnapaTypa, peakKTMBE M PacTBOPbI:

— crnekTpodoromerp Tuna CP c npenesoM BHIMMOIO HU3JTYYESHUS U
KIOBETaMH C TOJIHHOH MOIIOLIAIOUIETO CBET CJos pacTBopa | cM;

— HOHOMep YHHUBepcalbHbIii DB-74;

— ctakad B-1-100 XC no 'OCT 25336,

— popoHka B/I-1-100 XC mo I'OCT 25336,

— xon6a 2-10-2 no 'OCT 1770;

— MUNeTKu BMecTuMocTblio 1, 2, 5, 10, 25 u 50 cm’;

— Barta rurpockomnuyeckas no 'OCT 5556;

— ceneH Mapku CBY;

— 3,3' — nMaMUHOOEH3HAHH COJISIHOKUCIBIH, pACTBOP ¢ MACCOBOIl
noneii 0,5 %; roTOBAT ¢ IPUMEHEHUEM AHUCTH/UTMPOBAHHO CBEXEKUIISI-
YeHOI OXJIAXXAEeHHOH BOIbI, pACTBOP YCTOMYHURB B TeyeHHe 4 u;

— kucnoTa cepHas no FOCT 4204, pactBop ¢ MaccoBoi gonei. 10 %;

— cosib AuHaTpueBast stuneHAMaMuH- N,N N',N', -teTpaykcycHo#

6* 39 28
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KHCJI0TBI, 2-BofHas (TpwioH B) no FOCT 10652, pacTBOp KOHLIEHTPALIMH ¢
(CH ,N,Na,O,-2H,0) = 0,1 Mmons/nm’;

— kucnora mypasbuHast no 'OCT 5848, pacTsop ¢ maccoBoii nosei
10 %;

— ammuak BogHbid o 'OCT 3760, pactBop ¢ MaccoBoii noneit 10 %;

— tonyon no T'OCT 5789;

— amMoHu# xiopuctbiit mo I'OCT 3773; pacTBop ¢ MaccoBoii noseii
20 %;

— UHAMKATOP YHHUBEPCAIbHbIA OyMaXXHbII;

— ceJieH, OCHOBHOW pacTBOp C MaccoBOii KOHLEHTpalMeil celeHa
1 mr/cM? rotoBar no 'OCT 4212;

— celieH, paboyMii pacTBOp ¢ MAacCOBOM KOHLEGHTpalMEH celicHa
0,01 Mr/cm? TOTOBSIT CleAYIOLIUM 0Opa3oM: OCHOBHOI pacTtBop 100-kpaTrHOo
PpastaBIsIIOT BOLOU.

7.1.3 Ilodzomoska k anaauzy

st nocTpoeHNs rpafyMpoOBOYHOTO IpadMka B CTAKAHbl BMECTUMOCTBIO
100 cM? oTOupalor moodepenHo 1, 2, 3, 4 cM? paGodero pacTBopa, 100aBsA-
10T 50 cM? pacTBOpa XJIOPHCTOTO aMMOHHSI, 3aTeéM PacTBOP CEPHOM KHCJIOTHI
1o pH pacrtsopa 2,5, onpeaenss pH noreHLMoMeTpoM Wiv OyMaXHbIM UH-
OUKATOpoM, A00aBISIIOT 2 cM® pacTBOopa MYpPaBbUHOM KHUCJIOTHI M 4 cM?
pacTBoOpa CoNTHOKMCOro 3,3 -nHaMHHOOSH3WIMHA, TIEPpEMEILIMBAIOT CTEK-
JISHHOM MaIOYKO# U ocTaBImoT Ha 40 MUH, 3aTeM N06GaBASIIOT PACTBOP
BOAHOTO aMMHaka, oBoasaT pH pactBopa no 6—7, nepeHOCST B AETHUTEITb-
HY10 BOPOHKY BMecTUMOCThIO 100 cM3, no6asnsiior 10 cM® Tostyona aAByms
nopuusiMu (6 ¥ 4 cM®), KaxXIblit pa3 BCTpsAIXMBasi B Te4eHUE 1 MUH.

[Mocne no6apieH s KaXIOM MOPLMH ClIeAyeT OTAESITh CJIOH TOJYOJI,
GUIBTPYIOT Yepes3 BaTy B MEPHYIO K0j10y BMecTUMOCTbio 10 cM® W nonu-
BaTb TOJIYOJIOM 10 METKH.

PacTBop moMelaloT B KIOBETbI ¥ M3MEPSIIOT ONTUYECKYIO IUJIOTHOCTD
OTHOCHTEJILHO ONITUYECKOMH TUIOTHOCTH TOJIYOa MPH JVIUHE BOJIHBI 420 HM.

Ha ocHoBaH MM MOJTyYEHHBIX PE3YJILTATOB CTPOSAT IPaAyMPOBOYHBIN Ipa-
UK, OTKIIabIBAsi HA OCH aOCLIMCC Maccy ceJICHa B MWUIMIPaMMax, 4 Ha OCH
OpAMHAT — COOTBETCTBYIOLLEE 3HAYCHHE ONTHYECKOH TUIOTHOCTH.

7.1.4 IIposedenue anaruza

B ctakan BMecTuMocTbIO 100 cM? orbupatot 10—25 cM? pacTBopa aHa-
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AM3UpYEeMOi TTpoOBl, MPUTOTOBIEHHOTO Ho 6.1.4, nobasisor 50 cM? pac-
TBOPa XJIOPUCTOTO aMMOHMS1, 5 cM? pacTBopa TpuioHa b. 3areM, nobarnss
pacTBOp BOJHOIO aMMHaka, nosonasit pH pacteopa no 2,5, nsmepsia pH
MOTEHLIMOMETPOM MITH OYMaXHBIM UHIUKaTopoM. [lo6asisior 2 cm? pac-
TBOpa MypaBbUHOM KUCJIOTHI, 4 cM® pacTBOpa COJITHOKHUCOrO 3,3'-nHaMu-
HOOCH3UOWHA, TIEPEMEIIMBAIOT PACTBOP CTEK/ISHHOM MATOYKOH M OCTABIIA-
10T Ha 40 MUH, 3aTeM HO0aBJIAIOT pacTBOP BOOHOIO aMMHaKa, oot pH
pacTBopa o 6-7, mepeHocdT B ASTUTEABHYIO BOPOHKY BMecTMOCThIO 100
cM’, nobasnsitor 10 cM® Tonyona aAByMs nopuusamu (6 u 4 cM?®) Kaxneiid pa3
BCTPSIXUBAsI B TEYCHHE | MUHYTBI.

IMocne nobapneHUs KaXnol TIOPLUHH CIEAyeT OTAENATh CJIOH TONMyo-
na, GpuiapTpya depe3 BaTy B MepHYIO Kojby BMmectuMoctbio 10 cMm® n
NOJIUBATH TONYONIOM IO METKH.

N3mepeHne onTuyeckoil TUIOTHOCTH MpoBosAT no 7.1.3.

Maccy cejleHa B MIJUTATpaMMax OIIpefesioT Mo IpalyHpPOBOYHOMY
rpaduKy.

7.1.5 O6pabomxa pezysomamos

Maccosyio nomo cenena X,, %, BuraucisioT o popmyre

7:m,-30~100, (11)
m-V -1000

rie m, — Macca celicHa B aHAITM3UPYEMOM pacTBope, onpefesieHHas Mo rpa-
AYHPOBOYHOMY rpaduKy, MrT;

m — Macca HaBE€CKH CEpEHI, T,

V — o6beM pacTBOpa, oToOpaHHLIN A5 aHaMu3a, cM>.

3a pe3ynbsTaT aHAIM3a IPUHUMAIOT cpeHee apudMeTHIeCKoe pe3ynb-
TATOB ABYX MapaJlIeJbHBIX ONpPeAesieHUH, OTHOCUTENIbHOE pacXoXIeHue
MeXIy KOTOPBIMH He TPEBbIIIAeT JOIMYCKAEMOE PAacXOXIeHHE, paBHOe
15 % oT cpeaHero 3Ha4YeHUsI.

[Mpenensl pomyckaeMoil OTHOCHUTENBPHOW CyMMapHOM NMOrpelIHOCTH
peaynbTaTa aHaauza + 10 %.

®oToMETPUUECKHI METO]] OTIpee/IeHUs1 MacCOBOH I0JIM celeHa C NpHU-
MeHeHHeM 3,3'-AHaMHHOOCH3NANHA IBISIETCS apOUTPaKHBIM.

72 ®oToMeTpUUYEeCKUH MeTOolN C MPUMEHEHUEM Cep-
HOKHCJOTIo THAPAa3HUHA

7.2.1 Cywrocms memooda

MeTon ocHOBaH Ha (hoTOMETPHUYECKOM H3MEPEHHH ONMTHYECKOH TUIOT-
HOCTH OKpall€HHOIO pacTBOpa 3JIEMEHTAPHOTO CeJIEHA, NOJYYEHHOIO BOC~
CTaHOBJIEHUEM COSIMHEHUI celeHa THOPA3HHOM.
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7.2.2 AnmapaTypa, peaKTHBbI H PACTBOPBL:

— crieKTpodOTOMETD € MpPeAesioM BHAUMOIO H3JIYYEHMsI H KIOBETIMH
€ TONIHHOH NOITIOWAOLIETO CBET cnosl pacTopa 1 u 2 cM Tuna CP;

— konba Ku-2-100-18 TXC no FOCT 25336;

— muiuHAp 3-50 no TOCT 1770,

— Konbs1 2-100-2, 2-1000-2 no I'OCT 1770;

— MUOEeTKH BMECTUMOCTBIO 1, 2, 5, 10 1 20 cM?;

— kucnota cepHas no 'OCT 4204, x.4., pasbariedHan 1:2;

— kucnora asotHas o FOCT 4461, x.4., mutoTHocThO 1,4 T/CAM?;

— yrepon 4ersipexxnopucthiii mo FOCT 20288, x.4.;

— 6pom o F'OCT 4109, x.4.;

— cMech 6poMa M YeThIPEXXIOPUCTOTO yIiepoaa, B3ATHIX 2:3;

— ruapasuH cepHokucibiid o FOCT 5841, pacTBop ¢ MaccoBo#i nonei
1%

— ceneH Mapku CBY,;

— OCHOBHOH pacTBOp C MAacCOBOHM KOHUEHTpauuei ceneHa 1 Mr/cm?
rotoBsit 1o F'OCT 4212 wnu crenyrouuM o6pasom: 1 I cefeHa B3BELLIHBA-
0T, 3aITMCHIBasi PE3YBTAT B3BELIMBAaHHS B PAMMaX ¢ TOYHOCTHIO [I0 YeT-
BEPTOTO AECATHYHOIO 3HAKA, PACTBOPSIOT B 10 cM? KOHUEHTPHPOBaHHOMN
a30THOH KMC/IOTHI, BHIMTAPHUBAIOT IOCYXa, ABa pasa sainBaloT 10 cM’ BoAkl,
BLINTAPUBAIOT HOCYXa, IEPEHOCAT B MEPHYIO Koiby BMecTHMOocThio 1000
cM?, JONMBAIOT BOXOMH JO METKH U MEPEMELIUBAIOT;

— paboumii pacTBOp ¢ MaccoBo¥ KOHUeHTpauuew ceneHa 0,1 mr/cm’
rotoBsAT 10-KpaTHBIM pa36aBIeHHEM OCHOBHOTO pacTBOpa BOMOH.

7.2.3 Ilodzomoeka k anaausy

151 mocTpoeHUS MPaydpOBOYHOIO rpacUKa B KOHHYECKHE KOJIObI BMEC-
THMocThI0 100 cM® oTOupatoT nunerkoii 0,5; 2; 4, 10; 15; 30 cm® paboyero
pacTBopa, coaepxauilero coorBerctenHo 0,05; 0,2; 0,4; 1,0; 1,5; 3,0 Mr
CEJIEHA, JOBOIST PACTBOPOM CEpPHOU KucIoThH Ao 40 c™’ 1 pobamnstior 1 cm?
pacTBopa cepHOKHCIIOro ruapasiHa. ConepxXyuMoe KONObl OCTOPOXKHO Ha-
TPeBalOT 4O KUIICHUS M OXJIAXAAIOT NOJ CTPYEH X0oNoAHOH Boabl. Oxsiax-
OEHHBIH PacTBOp TMEpPEeBOAST B MEPHYIO K06y BMECTUMOCTBIO 50 cM’ U
OOJINBAIOT BOAOW 10 METKH.

ONTHYECKYIO JIOTHOCTh paCTBOPOB U3MEPSIIOT 110 OTHOLLIEHUIO K BOAE
B KIOBETE C TOJILMHOW MOMIOUIAIONIET0 CBET ¢losl 2 ¢M NpH AJIMHE BO-
aHbl 600 HM.

[To nonyueHHbIM AAHHBIM CTPOSIT TPAAYMPOBOYHEIN rpauk, oTKIa-
IbIBast Ha OCH abCLIMCC Maccy CeieHa B MIUTMIPaMMax, a Ha OCH OpAAMHAT —
COOTBETCTBYIOLLEE 3HAUYEHUE ONITHIECKOH TUVIOTHOCTH.
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7.2.4 Ilpoeedenue anaausza

INunetkoii otompaior 10—40 cM’ pacTBopa (B 3aBUCUMOCTH OT cofepXKa-
HHs cesleHa), NPUTOTOBJIEHHOTO To 1. 6.1.4., NepeHocsAT B KOHUYECKYIO
Kooy BMecTuMocThio 100 cM?, mobapastior | cM® ce pHOKUCIOTO r'UpasuHa.
Coaepxumoe KoJIGbl OCTOPOXHO HATPEBAIOT 10 KUIIEHHS M OXJIAXIAIOT Noj
cTpyeii XonoaHoi Boabl. [losBUBLIasiCSl KpacHasi OKpacKa pacTBOpa CBUIe-
TENBLCTBYET O HAMMYWH celleHa. OXJIaXICHHBIN PACTBOP NEPEBOAAT B Mep-
HYIO KOJI0Yy BMECTUMOCTBIO 50 cM?, MOJIHBAIOT BOAOH N0 METKH.

H3MepeHHe ONTUYECKO# TUIOTHOCTH aHUIH3HPYEMOTO pacTBopa NpoBo-
asT 1o 7.2.3. PactBopoM cpaBHEHUS! CIYXKUT PACTBOP, MPUIOTOBIEHHBIN B
TEX X€ YCIOBHUSX U C TEM Xe KOJIHYECTBOM PeakTHBOB, HO 63 aHIU3UPY-
€MOro pacTBopa.

Maccy cenleHa B aHATM3UPYEMOM PAcTBOpe B MITUTUTPAMMaX HAXOAAT 110
rpaniyMpoBOYHOMY rpacdHKy.

7.2.5 Obpabomica pe3ysbmamos

Maccogylo nomo cenena X,, %, BLMUCAIOT TIo popMynie

_ I -50-100
m-V 1000’ 12)

e m, — Macca celeHa, HalileHHas 110 IpalyHpOBOYHOMY IpaduKy, MT;

m — Macca HaBeCKH CepHl, T;

V — o6beM pacTBopa, OTOOpaHHBIN 1 aHalIU3a, cM3.

3a pe3ynbTaT aHAIM3a IPHHUMAIOT cpeHee apUudMETUIECKOE pE3YTb-
TaTOB IBYX Mapa/UIEAbHBIX ONMpeAcNeHUi, OTHOCUTEIbHOE PACcXOXICHHUe
MeXay KOTOPBIMU He IMpPEBBILLACT AOMYCKAEMOE PACXOXACHHE, paBHOE
30 % oT cpeaHero 3Ha4YeHHs.

IMpenensl nomycKaeMoOil OTHOCHTE/ILHOW CYMMAapHOMW ITOTPEelIHOCTH
pesynbpTaTa aHanuza * 15 %.

8 OIPEJEJIEHUE MACCOBOM NOJIU XKEJIE3A

8.1 CymHocTh MeTona

MeToa ocHOBaH Ha (POTOMETPUYECKOM U3MEPEHUHN ONTHYECKOM TUIOT-
HOCTHM KpacHOTO KoMIieKea xefesa (11) ¢ o-benantponusom npu pH
3-4.

8.2 Anmapartypa, peaKTUBbl U PACTBOPBIL:

— cnekrpodotomeTp THa CP ¢ npeaesoM BUAKMOIO M3JTYy4eHUS U
KIOBETAMM C TOJILLUMHOMN MOTJIOLIAKUIETO CBET ¢Jiost pacTBOpoM 1 U 2 cMm;
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— 3MIeKTpofieYb CONpOTURNEHHUs NabopatopHast Tuna CHOJI, obecnieyn-
Balolllasi yCTOWHYMBYIO TeMIiepaTypy Harpesa (500£10) °C;

= 371eKTpoIUTUTKA ofHoKoHdopounas no N'OCT 14919;

— uunauhap 1-10 mo FOCT 1770,

— Konbbl 2-50-2, 2-100-2, 2-500-2, 2-1000-2 no 'OCT 1770,

— NUMNEeTKM BMecTuMocThIO 5, 10, 20, 25 u 50 cM?;

— tureas H-20 mo FT'OCT 19908;

— kuciora azotHasa no 'OCT 4461, x.4., paszdasneHHas 1:1;

— kucnora cepHas o 'OCT 4204, x.4. paz6arnenHas 1:2;

— runpoKcwiaMuH constHoxuchnbiit mo ['OCT 5456, pacTBop ¢ MaccoRroii
nonei 10 %;

— HaTpuii JTuMoHHOoKUCbI# no T'OCT 22280, pacTBop ¢ MaccoBoii no-
neit 25 % u pH 3-5;

— 0-(heHaHTPOMMH, Y., pacTBOp ¢ MaccoBok nonei 0,25 %, nonyyeHHbIN
PacTBOpEeHHUEM B ropsrieii Bode (CBeXENPUTOTORICHHII);

— KBaclbl XeJIe30aMMOHHIMHbIS, X.4.;

— OCHOBHO¥ PacTBOp ¢ MACCOBOM KOHUeHTpauuel xkenesa 0,1 mr/cM?
TOTOBSIT CJIEAYIOIUM oOpazoM: 0,8635 r Xene30aMMOHMIAHBIX KBACUOB pac-
TBOPSIIOT B BoJe ¢ foOaBRneHNeM 4 cM> KOHLIEHTPUPOBAHHOI cepHOM KUCI0-
THl ¥ JOJIMBAIOT BOLOW B MEPHOI KOJIOE BMECTUMOCTLIO 1 AM® 10 MeTKH,
paboumii pacTBOp ¢ MaccoBol KoHieHTpauuei xene3a 0,01 Mr/cM® roToBaT
10-KpaTHbIM pa3baBNeHHEM OCHOBHOTO PacTBOPA BOMOH.

83 IloaroToBKa K aHalu3y

JI71s1 NOCTPOCHUS TPadyUpOBOYHOTO Tpad UK B MEpHBIE KOJIObI BMECTH-
MocTeio 50 cM® nuneTkoi oToupaot noouepenHo 0; 2,5; 5; 10; 12,5; 15; 20;
25 n 30 cM?® pabouero pacTBopa, coaepxaiuero coorseTcTBeHHo 0,000; 0,025,
0,050, 0,100, 0,125; 0,200; 0,250 u 0,300 Mr Xene3a, pa3baBsIIOT BOAOH A0
20 cm?, 1oGaBisTIOT 1 ¢cM® pacTBOpa COMSIHOKUCIIOTO THAPOKCHIAMHUHA, Bbi-
nepXHUBAIOT S MHH, 3aTeM NOOaBSIOT 5 cM? pacTBopa 0-(beHAHTPOJIMHA, 2
CM’® pacTBOpa TUMOHHOKMCJIOTO HATPHSI, AOJMBAIOT BOAOH A0 METKH U Te-
peMelnnBaioT. Yepes 15 MHH U3MEPSIIOT ONTUYECKYIO IOTHOCTD PACTBOPOB
TI0 OTHOLUEHHMIO K BOJe TIpH ANKHE BOJHBI 500 HM, B KIOBETe ¢ TOJNUIMHOIM
MOTNOLIAIOLLETO CBET CNOSI pacTBopa | cM.

TTo noayYeHHBIM JAHHBIM CTPOSIT FPANYUPOUYHBIN Tpad K, OTKIAABIBASI
Ha ocu abcuuce Maccy Xefieda B MWUIMIpaMMax, a Ha OCU OpAUHAT —
COOTBETCTBYIOLIEE 3HaYeHUE ONITHYECKOM TUIOTHOCTH.

84 TlpoBenerue aHaamusa

(20%1) r cepbl B3BEWIMBAIOT, 3aMMHUChIBAsI PE3YAbTAT B3BCLUWBAHIS B
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rpaMMax ¢ TOYHOCTbIO O YETBEPTOIo AECSTUYHOTO 3HAKA, MOMELIAIOT B
KBapUEBBlil TUTENb, OCTOPOXHO CXUTAIOT M OCTATOK MPOK:UIMBAIOT NPU
(500£10) °C B Teuenue 15—20 MuH.

Tocne oxnaxaeHus1 OCTaTOK B THIVIE 3:UTHBAIOT 10 cM® pacTBopa a30THOIH
KHWCJIOTBI, HarpeBaloT NpuMepHo 10 MMH, OCTOPOXHO A06aBISIOT 2 cM’
PacTBOpa CEPHOM KUCIIOTH! M BBIIAPUBAIOT 10 MOSIBNIEHMSI OelbIX Tapos.

3aTeM oxaXaaloT U podasnsitotr 20 cMm’ Boawl. [lonydeHHbI# pacTBoOp
(OUNBTPYIOT ¥ KOJTHYECTBEHHO MEPEHOCST B MEPHYIO KOJIOY BMECTHMOCTHIO
100 cm®. PacTBOp MCTIONB3YIOT 7S OMIPEAE/iEeHUs] MAaCCOBOM JOJIM MapraHua
¥ MeIH.

OTBUpaloT MUNETKOH 5 cM? aTHKBOTHOM YaCTH pacTBOpa, IIOMELIAIOT B
MepHYI0 Konby BMecTuMocTbIO 50 cM3, pasbasnsgior Bonoii 1o 20 cMm?, no-
GaBnstioT 1 cM® pacTBOpa CONISTHOKMC/IOTO MMIPOKCHIAMIHA, BBIICPXUBAIOT
5 MuH, 3aTeM noGaBisioT 5 cM® pacTBopa o-dbeHaHTPONHHA, 2 CM® pacTBOpa
JMMOHHOKWCIIOTO HATpHsl, IOJIUBAIOT BOJO 10 METKH, NEPEeMEIUNUBAIOT U
gepe3 15 MHH M3MEpSIIOT ONITHYECKYIO TUTOTHOCThL AaHATU3UPYEMOIO PacTBO-
pa o §8.3.

PacTBopoM cpaBHEHHS CIIyXUT pacTBOP, IPUIOTOBJIEHHBIN B TEX Xe YC-
JIOBMSIX M C TEM Xe KOJMYECTBOM PeaKTHROB, HO 06€3 aHAUTU3UPYEMOTO TpPo-
IyKTa.

Maccy xene3a B AHUIM3HPYEMOM PaCTBOPE B MIJUTMIPAMMAX HAXOAST 10
TPAIyHPOYHOMY IpaduKy.

85 O6paboTKa pPe3ynbTaTOB

Maccoaylo nomio xenesa X;, %, BEIMMCASIOT 1o hopMyrnie

Xy = 'r:l.lj(.)l(;oog’ (13)
rae m, — Macca Xejes3a, HalleHHas 110 rpaayHpoBOYHOMY rpaduky,
MT;

m — Macca HaBeCKHU Cephl, T;

V — obbeM pacTBopa, OTOOpAaHHDIA V15t AHAJIN3A, CM>.

3a pe3ynbTaT aHaNM3a NPUHMUMAIOT cpefiHee apubMeTHIECKOE pe3ybTa-
TOB ABYX MapaJUle/IbHbIX ONpeNeTIEHUH, OTHOCUTENILHOE PACXOXKACHUE MEX-
Ay KOTOPLIMH HE MPEBBILLAET JoTycKaeMoe pacXoxiaeHue, pasHoe 20 %.
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[Ipenennt nonyckaeMoii OTHOCHTEIBHOU CYMMAPHOII NOTPCIUHOCTH pe-
3ynbTata aHwtusa + 10 % ot cpeaHero 3HAYCHUSI.

DoToMeTpHYEeCKUH METOT OTIPEAETICHHUS] MACCOBOM OJTH XKeNE3i ¢ NPH-
MEHEHHUEM O-(heHaHTPOIIMHA SIBIISIETCS] ApOUTPAKHBIM.

9 ONPEJEJEHME MACCOBOW A0OJH MAPTAHIA

9.1 ®oToMeTpUUYEeCKHH MeTOd c IpUMeHeHHeEM ¢dop-
MalbIOKCHMA

9.1.1 Cywrocme memooa

Meron ocHOBaH Ha POTOMETPHIECKOM U3MEPEHUH ONTIYECKON TUIOT-
HOCTH KOPHYHEBO-KpPAaCHOTO KOMIUIEKCa, OOpa30BAHHOrO MapraHLEM ¢
dopManbIOKCHMOM.

9.1.2 Annaparypa, peaKTUBbl U PacTBOPBI:

— cnektpodoromerp Tuna CO ¢ npeaesoM BUAMMOIO H3NYYEHHUS U
KIOBETAMM C TOJILUMHOMN MOIJIOLIAIOLIETO CBET CJI0s pacTBopa 1 cM;

— 3JIEKTpOINeyb cOnpoTHRIeHus taboparopHasi Tuna CHOJI, obecnieun-
BaloLjasl yCTOMYUBYIO TeMneparypy Harpesa (400£10) °C;

— DOaHsA BoAsiHasA WM olHoKoHdopoyHas minta no 'OCT 14919,

— Konb6wl 2-25-2, 2-1000-2 no 'OCT 1770;

— NUNETKHU BMecTUMOCThIO 1, 2, 5 u 10 cM?;

— wwiuHAp 1-5 mo TOCT 1770;

— rMApOKcUnaMuH constHokucabiii no ['OCT 5456;

— ¢opmainH o FOCT 1625; pacTBop ¢ MaccoBo# aoneii 38 % ¢op-
MaJbaeThaa;

— MapraHeu cepHokuc.1biid mo N'OCT 435;

— xucnota cepHas o F'OCT 4204, x.u., nnoTHocTb 1,84 r/em’;

— MHAMKATOp OyMaXHBIH YHHBEPCAJIbHBINH;

— ¢opmanprokcum (CH,NOH), 1 M pacTBop, roTOBST ClleayioLIHM
obpazoM: 7,0 r CONISTHOKHCIIOTO THAPOKCHIIAMHMHA PACTBOPSIOT B HEOOIb-
LIOM KOJIMYECTBE BOAbI B MEPHOM KOJIOE BMECTUMOCTBIO 1 AM’, mOoGARISTIOT
7,9 r bopManMHa ¥ JOBOIAT 10 METKHU Boflol. PacTBop ycToiMB B TeueHHe
1 mec;

— MapraHel, OCHOBHOM pPacTBOP ¢ MACCOBOM KOHLIEHTpauyei 1 amr/cm?
FOTOBSIT CIEAYIOLNM 06pa3oM: 2,743 r CepHOKHCIOTO MApTAHLA, MO/IYYEH-
HOTO M3 5-BOJHOTO CEPHOKUCIIOTO MAPraHUA BLICYLUMBAHMEM MPH TeMTIEpa-
Type (4001 10) °C 00 MOCTOSIHHOM MACChI, PACTBOPSIIOT B MEPHOU KoN6e
BMECTHUMOCTBIO | AM® B Boae ¢ nobaBneHuem 1 cM’ KOHUEHTPUPOBAHHOIN
CEPHOI KUCJIOThI U JOBOASIT BOAOH A0 METKH;

o
o
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— MapraHeu, pabouuii pacTBOP € MACCOBOM KOHUEHTPaLHEeH MapraHu
0,01 mr/cM’ rotossiT 100-KpaTHBIM pa3GaRIEHHEM OCHOBHOTO PacTBOpA,

— Hatpust ruapookuch o FOCT 4328, pactsop konueHTpauu ¢ (NaOH)
= 1 monb/oM’® (1H.).

9.1.3 Iodzomoexa k anaasuzy

JIns nocTpoeHus rpayHpoOBOYHOTO rpadHKa B MEpHbIE KOJIObI BMECTH-
MocTbio 25 cM’ oréupator noouepento 1,0; 2,0; 3,0; 4.0 n 5,0 cM® pabouero
pacTBopa, coaepXauero coorserctseHHo 0,01; 0,02, 0,03; 0,04 1 0,05 mr
MapraHua, 106aBnsioT 2 cM® pacTBopa GopMATBIOKCHMA ¥ HEMEANEHHO
HEWTPaJIU3YIOT B NPHUCYTCTBUY YHMBEPCWILHOI TaKMYCOBOH OyMaXKu pac-
TBOPOM FMMAPOOKHMCH HATpUsl, NOOARNSIOT eille 2 M’ pACTBOPa THIPOOKUCH
HaTpHs ¥ JOJMBAIOT BOAOW A0 METKH M OCTaBMsIIOT Ha 10 MuH. 3areM
HarpesaloT Ha BoAsiHol 6aHe npu (70+2) °C B TeyeHne 5 MUH, OXJIAXIAIOT
IO KOMHATHOM TeEMIepaTyphl 1 U3MEPSIOT ONTHYECKYIO TUIOTHOCTb PACTBO-
pa NpH IUTMHE BOJIHBI 455 HM, NPUMEHSISt BOLY B KAUeCTBE PACTBOPA CPABHE-
HUSL.

Ha ocHOBaHHH NMOMYYEHHBIX PE3YIBTATOR CTPOSIT MPAIyHMPOBOYHBINA Ipa-
duK, oTKNagbIBasg Ha OcH abCLMCC MAacCy MapraHLia B MIJUTHTPaMMaX, a Ha
OCH OpAMHAT COOTBETCTBYIOLLIEE 3HAYEHNE ONTHYECKOH IIOTHOCTH.

9.1.4 IIposedenue anasuza

B MepHy10 Konby BMecTUMOCTbIO 25 ¢M® orbupalor 10 cM? pacTBopa,
MPUTOTOBJIEHHOTO Ti0 8.4, 106aBnAI0T 2 cM?® pacTBopa GOpMaNbAOKCHMA,
HeWTPaI3YIOT PACTBOPOM THAPOOKHUCH HATPUS B NMPUCYTCTBUU YHUBEP-
CaJIbHOI JAKMYycOBO# 6yMaXKh K JOGABISIOT 2 CM® pacTBOPA T’MIPOOKHUCH
HaTpUs ¥ AOJIMBAIOT BOAOKH A0 METKHU, ocTap/isisi Ha 10 aitH. 3ateM Harpesa-
10T Ha BoAsiHo# Oane mpy (7012) °C B TeyeHWe 5 MHMH, OXIaXIalT A0
KOMHATHOH TEMIIEPATYPEI ¥ U3MEPSTIOT ONTHYECKYIO UIOTHOCTb AHATU3UPY-~
€MOTO PacTBOpa OTHOCHTENbHO BoAbl 1o 9.1.3.

Maccy MapraHila B MILTHTPaMMAaX OTIPEelesisIioT Mo TPayHpOBOYHOMY
rpaduky.

9.1.5 O6pabomka pezyavinamoe

Maccosyio fomo mapranua X;, %, BLIYMCISHOT NO (opmye

_my 50 100 (14)

Xo="0 2 0
2% m V1000

THE m, ~ MAacca MapraHUa B PACTBOPE aHWIM31PYeMOSt Npo0bl, HalAeH-
Hast 110 TPaiyHPOBOYHOMY Fpa UKy, MT,
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V — o6GbeM pacTBOpA, OTOOPAHHbIW ANST AHANM3A, CM:

n — Macca HABECKM cepbl, T.

34 pe3y/bTaT aHATM3A MPUHUMAIOT cpeaHee apudMETHYECKOe pesyabTa-
TOB ABYX MapuLIC/bHbIX OTIPeAe/icHHIH, OTHOCUTEIbHOE PACXOXKAEHNE MEXK-
Ay KOTOPLIMH HE MpeBbILIAeT J0NYycKaeMOe pacXoxieHue, pagHoe 15 % or
CPEIHero 3HAYeHUs].

IMpenessl qorycKaeMoil OTHOCHTENEHOH CYMMApHOU MOrPpelIHOCTH pe-
3ynsTaTa aHanuza = 10 %.

MoToMeTpUYEeCKMIT METO/, ONpeaeNieHHST MACCOBOI i JO/THM MAPTAHLIA C TIPH-
MeHeHHEM GopMaTbIOKCHMA SIBISICTCS] aPOUTPIUKHBIM.

92 PoToMEeTpHUCCKUNA MeTOq ¢ IPUMEHEHHNEM HOOHO-
KUCJIOTO Kajaus

9.2.1 Cywrocms memoda

Meton ocHOBaH Ha GOTOMETPpHUYECCKOM M3MEPEHNH OTNITUYECKOH TIJIOT-
HOCTU OKPAUIEHHOTO KOMIUIeKCa, 00pa3oBAHHOIO B Pe3yLTATE OKUCISHUS
Mapranua (11) HoauCTHIM KalueM.

9.2.2 Annapatypa, peaKTUBBI U paCTBOPBI:

— crniektpodoromeTp Tna CP ¢ npenenoM BUAMMOTO M3NY4YEHUs U
KIOBETAMH C TOJILIMHOM NMOTIOLIAIOLIETO CBET C/10s1 pacTBopa 1 U 2 cM;

— 3eKTpoTANTKa ofHoKoHpopoyHas o FOCT 14919;

— KoJI0pI 2-25-2, 2-500-2 no FOCT 1770;

— crakaH B-2-50 TXC no 'OCT 25336;

— INUNOETKU BMeCTUMOCTBIO 2, 5, 10, 20, 50 cM?;

— kucyoTa azotHas no [OCT 4461; x.4., pasdasnenHas 1:1;

— kucnota ceprasi no FOCT 4204; x.4., pazdasneHnast 1:2;

— kueaoTta oprococdhopHast no FOCT 6552; x.4., pacTBOp ¢ MacCOBOM
noneii 85 %,;

— KIMI HOAHOKHCBIH (MeTa),

— BOAAL JUCTWUIMPOBAHHAS,, ABAXIbI NIepeTHAHHAS,

— KaJini MapranuoBokucawii mo FOCT 20490-75;

~ OCHOBHOI PacTBOpP ¢ MacCOBOM KOHUEeHTpauuel MapraHua 0, | Mr/cm®
FOTOBST clieaytolnm obpazom: 0,1440 r MOpraHLLOBOKUCIOTO Kaliust B3Be-
LWIUBAIOT, 32MMUChIBASI PE3YJTLTAT B3BELUHBAHUSI B FPAMMAX C TOYHOCTBIO 10
YETBEPTOro AECATHYHOTO 3HAKA, PACTBOPSIIOT B OMAMCTHILIMPOBAHHOI Boe
B MEpPHOi1 Konbe BMecTUMOCTbIO 500 cM?;

— paboyMii PACTBOP C MACCOBOU KOHUEHTpalMel Mapranta 0,01 mr/cm?
rorossiT 10-KpaTHLIM pa3daBeHHEM OCHOBHOIO PACTBOpA BOAOK.
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Inst mocTpoeHUsi TPaayMpPOBOYHOro rpapuka B CTAKQH BMECTH-
MocTbIO 50 cM? oTOMpaloT nuneTkoii 2, 3, 4, 6 u 8 cM® paboyero pacTsopa,
cozepxaliero coorseTcTBenHo 0,02; 0,03; 0,04; 0,06 u 0,08 Mr MapraHua,
no6asnsior 2—3 kamau oprogocdopHoii KucaoThl, 20 Mr HONHOKUCIIOTO
KaJIUSI, OCTOPOXHO HArpeBaloT A0 KUMEHHUsl, KUNATAT 1—2 MUH, OXJIaxX-
HaloT, MEePeHOCSIT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 ¢cM® M NONMMBAIOT
Bozo# 1o Metku. CoepxXuMoe KoiObl nepeMelIMBaloT ¥ U3MepSIOT Ofl-
TUYECKYIO IVIOTHOCTb PACTBOPOB IO OTHOIIEHHIO K BOJE NpH AJIMHE BOA-
Hbl 540 HM, IPUMEHSS KIOBETbI C TOJILIMHON MOMIOLIAIOIIETO CBET CJIos
pacTBOpa 2 cM.

ITo mony4eHHBIM JAHHBIM CTPOSAT TPAAYMPOBOYHBIN rpachuK, OTKIa-
ABIBasi Ha ocH abcUMce Maccy MapraHiia B MIWUTMTPaMMax, a Ha OCH Op-
OUHAT — COOTBETCTBYIOlIee 3HAYeHHE ONTUIECKOM IIIOTHOCTH.

9.2.4. IIposedenue ananuza

[Munetkoii or6upalor 20 cM® pacTBopa, MPUTOTOBIEHHOIO Mo 1. 8.4,
MIEPEHOCAT B CTaKaH BMECTHMOCTHIO 50 cM?, noGasnsiorT 2—3 Kaniu op-
TopochopHON KUCTOTHI, 20 MI OTHOKHCIIOTO KaJIUsl, OCTOPOXHO Ha-
TpeBaloT A0 KMUNEeHUs], KUIATAT 1—2 MUH, OXJIAXAIOT, TIEPEHOCSIT B MEpP-
HYIO K0JIOY BMECTUMOCTBIO 25 cM>, OJIMBAIOT BOAOH 10 METKH, NiepeMe-
WIHBAIOT M H3MEPSIOT ONTHYECKYI TUIOTHOCTh AHAIM3UPYEMOTO pa-
cTBopa mo 9.2.3.

Maccy Mapralua B aHaJIU3HPYEMOM pacTBOpe B MIJUTUTPaMMAaX Haxo-
AT MO TpagyvpoBOYHOMY rpaduKy.

9.2.5 Obpabomka peszyabmamos

Maccosyto nosmo Mapranua X;, %, Haxoast no ¢opmyne

50-100
X =7 ia0o (15)
rae m, — Macca MApraHua, HailileHHas 10 rpagyMpoBOYMHOMY rpadu-
Ky, MTI;
m — Macca HaBEeCKH Cepbhl, T;
V' — o6beM pacTBopa, OTOOPaHHBIi A aHATIM3a, CM°.

3a pesynpTaT aHAJIM3a MPHHUMAIOT CpeflHee apudMeTHUECKOE pe3yb-
TATOB ABYX MApaJUIEIbLHBIX ONpEACICHNUH, OTHOCUTENLHOE PacXoXAeHue
MeXAY KOTOPBIMH HE MpeBbILIAcT AOTMYCKIEMOE PACXOXACHUE, PaBHOE
30 % ot cpeaHero 3Ha4YECHHUs.

[Mpeaensr nonyckaeMoil OTHOCHTENbHOW CYMMAPHOW [OrpeLIHOCTH
pe3ysbraTta aHanusa + 15 %.
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10 OHPEJLJIEHNE MACCOBOM 10X MEIU

0idoToMeTpuYecKMH METOL ¢ NPHMEHe-
HUEM IUBTUAAUTUHOKapOaAaMAaTaAa CBHHULA

10 1 1 Cywnocms memoda

Meton ocHOBaH Ha (OTOMETPUICCKOM U3MEPEHITH ONTHYECKON TLIOT-
HocTH xJopocdopmoBoro 3kerpakra Meau (I1) ¢ nuarunaurnokapbanma-
TOM CBHHLA

10 1 2 AnnapaTypa, peaKTHBBI U pacTBOPHI.

— cnekTpodoTOMETp C TIpefeIoM BUIUMOTO U3JIy4eHHsl U KIOBETAMHU
C TOJILMHOK MOTIOLIAIOLIEro cBeT c/ost pacTBopa 1 cM, CP-4A, CD-16
um CO-26,

— Kon6wi 2—10—2, 2—1000—2 no I'OCT 1770,

— BopoHka B/I-1—100 XC no TOCT 25336,

— uunueaper 3—100, 1—500 no I'OCT 1770,

— nUNneTKH BMectTuMmocTtsio 1, 5, 10, 20 u 50 cm’,

— BaTa rurpockonudeckas no OCT 5556,

— kuciora ceprasd mo TOCT 4204, pacTtBop  KOHLEHTpPaLUH

c(%H2804)= 1 Mons/aM’ (1 1),

— UHJAMKATOP YHUBEPCAJbHEL TaKMYCOBBIH OYMaXHBIH,

— CBHHLA IU3THIIAUTHOKapOaMar, pacTBop ¢ Maccopou poneii 0,25 %
B UETBHIPEXXJIOPUCTOM YTJleposie Wiu XnopodopMe,

— Hatpust N,N-austunauruokap6aMar no 'OCT 8864, pacTBop c
MaccoBoii noneu 0,4 %,

— HATPUM BUMHHOKMCJIBIA MM KAJTUM BUHHOKWCJIbIN,

— cBuHell ykeycHokucneid o TOCT 1027, pacTBop ¢ MacCOBOM AO-
neu 0,4 %,

— (beHOJIOBLIU KPaCHbIM MHIMKATOP, BOOHLIM PACTBOP C MACCOBOH
nonen 0,1 %,

— ammuak Boanbin no 'OCT 3760, pactBop ¢ MaccoBom goneu 5 %,

— xJopoopM, X 4 , WK yraepoa YeTbipexxiopucteii 1o FOCT 20288

IlpuMedyaHHe — PedktUBbl — JHITWUIMTHOKAPOAMAT HATPHA, BHHHOKHCLIBIN
HATPHHM WM KUIMH, YKCVCHOKHUIBIH CBHHEl, (beHOMOBBIH KPAUHBIM, BOJIHBIM dAMMHAK B
XJIOpoopMe WIH IeTBIPEXXTOPHCTOM VITIEpOAe — MPUMEHSI01 1IpH OLCYICFBHH 10TOBOTO
PAcTBOPd AHITWIIMTUOKAPOAMATA CBHMHIW C MaccoBo goneu 0,025 %, Ko10pbIM rOTOBAT
CIEVIOIHM 00pa3oM 30 (M pPacTBOPd AHITWIAHTHOKAPOLMATA 114TPIS W | I BUNILOKHC-
JIO10 HaTpHA (KUIUA) B3BELIMBAIOT 3AMUCHIBAA PE3VIILTAT BIBEITHBAIIUA B [PAMMJX ¢ TOY-
HOLTBIO 10 HETBEPTOTC JMELITINHOIO 3HAKA, HOMEMNOF B JCTHTEILHYIO bOPOIKY BMELIH
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MOCTBIO | AM , 106an/10T 30 CM’ PACTBOPA YKCYCHOKHUIOIO CBHHILA, MEPEMEUIUBAIOT M
HEUTPUIMIYIOT PACTBOPOM BOJHONO AMMHMAKd B TNPHUCYTCTBMH (HEHOJIOBOTO KpJdcHOro Pa-
CTBOP BMeCTe ¢ OeJIbIM OCAKOM BO B3BECH BCTPAXHUBAIOT ¢ 300 M  UETBIPEXXIOPHCTOIO
yraepoja Wiy xyiopogopMa OCAIOK AOJDKEH PACTBOPHTBLA 3aTeM OTAEJIAIOT BOIHBIU CIOH,
BCTPAXMBAIOT HEBONHBIN cIoH C ABYMSA MOpUUAMM BOAbL Mo 100 oM  Kakiad HeBouHbL
U107 OTHEAIOT, PUWILTPYS, Yepe3 TMTPOCKOIHYECKYIO BATY B MEPHVIO KONOY BMECTUMO-
crpio 1 AM? ¥ HOJMBAIOT XITOPOGOPMOM WM YETBIPEXXIIOPUCTHIM YITIEPOJOM A0 METKM
PactBOp ycTOH4YMB B TeueHue 1 Mec

— Mepab cepHokucaas o ['OCT 4165;

— OCHOBHOH pacTBOpP ¢ MaccoBoi KoHueHTpauueid meau 0,1 mr/cv’
TOTOBAT ceayoluM obpa3oM. 0,3928 r KpHUCTAILTHYECKOH cepHOKHCION
MeIH B3BELUMBAIOT, 3aMUCHIBAsI PE3yJIbTAT B3BELIMBAHMSI B TpaMMax ¢
TOYHOCTBIO 10 YETBEPTOTO AECATHYHOTO 3HAKA, pACTBOPSIOT B BOJiE C JO-
OaBieHUEM 2 cM’ KOHLIEHTPUPOBAaHHOM CepHOIl KUCIOThbI B MEPHOH KOJI-
0e BMECTUMOCTBIO 1 IM®, AOJMBAIOT PaCTBOP BOAOM M0 METKH M MEpeMe-
ILHBAIOT;

— paboyuit pacTBop ¢ MaccoBo KoHueHTpauuei Meau 0,001 Mr/cm’
rotoBAT 100-KpaTHBIM pazbaBiIeHHEM OCHOBHOTO paCTBOpa

10.1.3 [Todeomoska k anaausy

[t IocTpoeHMs rpaiyupoBOYHOTO TpadHKa B AeNTENbHbIE BOPOHKH
BMecTuMocTeio 100 cM® oTOMparoTr noouepenHo 1,0, 5,0, 10,0, 15,0 u
20,0 cm® paboyero pacTBopa, cogepxaiiero coorseTcTBeHHo 0,001, 0,005,
0,010, 0,015; 0,020 Mr Meau M OOJTMBAIOT BOAOH 10 00beMa 20 cm’. [lo-
Gapysisi pacTBOp cepHO# KucaoThl, nopoasar pH no 1—6 B npucyrcTum
YHUBEpCAJIbHOH JaKMycOBOH OyMaXXKu, NOGABISTIOT 5 cM® pacTBOpa AU3-
TWIIUTHOKApOaMaTa CBMHLA ¥ BCTPAXUBAIOT B TeueHHe 2 MHUH. 3ateM
OTAEJISIIOT HEBOAHBIN CJIOH, (PUABTPYIOT Yepe3 rTMIPOCKONUYECKYIO BATY B
MepHy1o konby sBMecTumocTbio 10 cM?. 3atem noGapnaioT euie 4 cm®
PACTBOpA JUATWIANTHOKAPOAMATA CBHHIIA, BCTPSIXHBAIOT B TeueHHe | MUH,
OTHAENSIIOT HEBOAHBIH CIOM, (QUALTPYIOT uepe3 BaTy U A0OGABNSIIOT K
pacTBOpPY, KOTOPbIM HAXOAMTCS] B MEPHOH Koa6e, H AOAHBAIOT XJIopodop-
MOM WJIY YETbIPEXXJIOPHUCTHIM YTIIEPOIOM A0 METKH.

OnTnyeckyo MJOTHOCTb U3MEPAIOT NMPH JJIMHE BOJHBI 435 HM, npu-
MeHsIs1 XJ10podhOpM WIH YEThIPEXXJIOPHCTBIH YIVIEPOA, B KAUECTBE PACTBO-
pa cpaBHEHUs.

Ha ocHOBaHHUM TMOTYYEHHBIX PE3YNLTATOB CTPOSIT TPAAYHPOBOUYHBIU
rpacd MK, OTKJIAABIBASI HA OCH AbCLIMCC Maccy MEIHY B MUUTHTPAMMAX, & Ha
OCH OPAMHAT — COOTBETCTBYIOLIEEC 3HAYEHHME ONTUYECKOU MIOTHOCTH
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10.1.4 IIposedenue ananruza

10 cM® pacTBOpa aHaNM3UPYyeMOii NMPoObl, MPUTOTOBACHHOH 10 11. 8.4,
MOMELLAIOT B ASTTUTEIbHYIO BOPOHKY BMeCTHMOCTBIO 100 cM’, gonuBalor
sofoit 0o 20 cM’. [loGapisist pacTBOp cepHOH KucioTsl, nosoast pH no
[—6 B MpUCYTCTBUHY YHHUBEPCATBHOHN JJAKMYCOBOH OYMaKKH, 1OOABJISIIOT
5 cM® pacTBOpa QUASTUIAMTHOKapOaMaTa CBUHLIA M BCTPSXUBAIOT B Teye-
Hue 2 MUH. HeBonHLIN clloii OTAENSIOT, GUIBTPYS Yepe3 rUrpocKoMMYec-
KYIO BATY B MEPHYIO KOOy BMeCTUMOCTBIO 10 cM>. 3aTeM n00aBASIOT elile
4 ¢M* pacTBOpa AMATHIIUTHOKApPOAMATA CBHHLR, BCTPSIXMBAIOT B TEYEHUE
| MMH, OTAEJISIIOT HEBOAHBIN CNOM, GUILTPYIOT Yepe3 BaTy, AOOABISIOT K
pacTBOpY, KOTOPBIil HAXOAUTCS] B MEPHOU Konbe, ¥ JOTUBAIOT XJ1opodop-
MOM MJTH YETbIPEXXIOPUCTHIM YIJIEPOAOM A0 METKH.

OnTHyecKylo MIOTHOCTh AHAJIU3UPYEMOTO pacTBopa M3MEPSIOT II0
10.1.3, npuMeHss B KayecTBE pacTBOpa CPaBHEHUS PacTBOpP, MPUTOTOB-
JIEHHDBIH B T€X Xe YCIOBHSIX H C TeM XKe KOJIMIECTBOM PEeaKTHBOB, HO 6e3
AHAIU3UPYEMOTO pacTBopa.

Maccy Meau B aHAITM3UPYEMOM PACTBOpPE HAXOAAT MO rpanyHpoBOY-
HoMy rpaduKy.

10.1.5 Oépabomka pesyrsmamos

Maccosyio nomo Meau X, %, HaxoasT mo dopmye

_ my-50-100
X0 = 71000 * (16)

rae m, — Macca MeJu B aHUTU3UPYeMOM npobe, HaliAeHHas To rpagyHpo-
BOYHOMY rpaduKy, Mr;
V' — obbeM pacTBOpa, OTOOPAHHBIN VISl aHAJIU32, CM?;
m — Macca HaBeCKH Cepbl, T.
3a pe3ynbTaT aHAM3a IPUHUMAIOT cpeliHee apUpMETHYECKOE PE3Yb-
TaTOB [ABYX NapajieNIbHbIX OTIpecieHUH, OTHOCUTENLHOE PACXOXAEHUE
MeXJy KOTOPbIMH HE MPEBLILIAET AOTYCKAEMOE PACXOXAECHUE, pABHOE
15 % oT cpeaHero 3HAYEHHUS.
[Ipenensi qonyckaeMoll OTHOCUTENLHONW CYMMAPHOM TMNOrpeuHOCTU
pesyabTata aHanmza + 10 %.
OnpegenerHne MacCoOBO#H OOJH MEIH C MPUMEHEHUEM HUITHIUTUO-
KapbaMaTa CBHHLA ABJISIETCS] ApOHTPAXHBIM METONOM.
102 ®oromeTpuHUecKUW MEeTOHL ¢ NpPpUMEHe-
HUEM AUBTUAAUTHOKapOamMarTta HaTpwus
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10.2.1 Cywrocme semoda

MeToa ocHOBaH: Ha (hOTOMETPHUCCKON H3MEPEHITH OMTHYECKOU NAOT-
HocTH 3KeTpakTa Mean ([1) ¢ ansTuaanTuokapGaMaToN HATPUSI, OKPi-
LIEHHOTO B XXEJITHIN LBET.

10.2.2 Annapamypa, peaxmuens: u pacmeopsi:

— cnieKTpoGOTOMETP € MpeAeoM BUAUMOTO H3JYUeHHs U KIOBETaMII
¢ TOMUWHMHON NOTAOWAKLLUETO CBeT cJiogd pacTBopa 1 ey Thuna CD;

— Konobl 2—500—-2, 2—1000—2 no 'OCT 1770;

— BopoHk# BJI-1--50 XC no FTOCT 25336;

— uunuHap 1—5 no NOCT 1770;

— MHNEeTKHU BMeCTHMOCThIO 1, 2, 5 1 10 eap;

— G6ynmara dunsTpoBanbHaga nabopatopuasi no FOCT 12026;

— kucnota azoTtHasi no [OCT 4461, x.u., pasdasnenHas 1:1;

— kucnora cepHas no ['OCT 4204—77, x.4., pazbapneHHas 1:2;

— x1opodopM, X.4.;

— ammuak no 'OCT 3760—79, x.u., pazbaBnenHbld 1:1;

— coJb AMHaTpueBas stuneHaiaMuH-IN,N, N "N -TeTpaykcycHoli Kiic-
notel, 2-onHas (TpunoH b) no FTOCT 1065273, X.4., pacTBOp ¢ Macco-
Boii noaei 10 %;

— Harpuss N, N'-gustungutuokapbamar no [OCT 8864—71,
pacTBop ¢ MaccoBoH noneii 1 % (cBeXenpUIroTOBIEHHbIII);

— AMMOHHH JHMOHHOKMC/bIH ABY3aMeUIeHHbIH, PACTBOP C MACCOBOI
noJieit 25 %;

— OCHOBHOH pacTBOp ¢ MacCOBOH KoHueHTpaumeil mean 0,1 yr/eay’
rotossaT no 10.1.2;

— pabounii pacTBop ¢ MaccoBoli KoHueHTpauuei Menn 0,01 ar/ev’
roToBAIT 10-KpaTHbIM pa3OaBASHHEM OCHOBHOTO PacTBOP.

10.2.3 [Todzomoexa k anaausy

JLJ1s1 mocTpoeHusl TpaayHpoBOUHOTO MPahHK: B ACAHTENbHbIE BOPOHKII
BMecTUMOCTBIO 50 ca’ otbupakT minetkoii 1, 2, 4, 6, 8 ¢nm’ pabouero
pactBopa, codepxallero cootrsetcTBeHHO 0,01; 0,02; 0,04; 0,06; 0,08 Mmr
MEAW K OCTOPOXHO 10 KATIISIM HEHTPLTH3YIOT PACTBOPOM aMMUAKA, N0-
GaBnstioT | cM® pacTBopa TpuAoHA B, 5 car’ pacTBopa JTHMOHHOKHCIIOTO
aMMOHHsI, 1 ¢M’ pacTBopa AHATIAANTHOKApOGanmaTa HaTps 11 10 ex’ xno-
pothopma. [loayueHHbIH pacTBOp BeTpsixiBailot B TeueHHe 2 auH. [ocne
pazaesieHus caoes caoil Xnopodopma hIILTPYIOT Uepes cyxoil Oyatx-
HBIT (pUABTP W H3MEPSIIOT ONTHUECKYK) NIOTHOCTb OKPILICHHOTO 3KCT-
PAKTA NP AAHHE BOJHbBI 435 HM, MO OTHOLIEH IO K PACTBOPY, NPHTOTOB-
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JICHHOMY B TeX XK€ YCIOBHSIX H € TEM K€ KOJTHYECTBOM PEAKTIBOB, HO 6e3
paboyero pacTBopa Mem.

[lo nony4eHHLIM JAHHBIM CTPOSIT TPAJYHPOBOUHLIH IpaHK, OTKAA-
AbIBasi Ha ocy abcuuce Maccy MeAN B MMJUTHTPAMMAX, 4 Ha OCH OpaM-
HAT — COOTBETCTRYIOLLEE 3HAUCHUE ONTUYECKOMN MJIOTHOCTH.

10.2.4 [Iposedenue anasuza

10 cM3 pacTBOpa, NPUTOTOBAEHHOTO MO 8.4, OTOMPAIOT MMUIETKON B
OEeJTUTENBHYIO BOPOHKY BMECTHMOCTBIO 50 i U faJiee MPOBOMSIT AaHANU3
no 10.2.3.

PacTBOpOM CpaBHEHHS CIIYXKUT DPACTBOP, NPUTOTOBJIEHHBIIT B TEX XK€
YCJIOBMSIX M € TEM XK€ KOJIMYECTBOM PEAaKTHBROB, HO 6e3 aHAJIHM3UPYeMOro
pacTBopa.

Maccy Meau B aHUTU3UPYEMOM PACTBOPE HAXOMSIT MO IPaaylHpOBOY-
HOMY rpadHuKy.

10.2.5 O6padomka pezyabmamos

Maccosyio fnomio Menu X, %, BLIMUCIISIOT 110 hopMyne

Xio= 1o an
rae m — Macca MeAM B aHAMIU3HMPYeMOW npobe, HaWAeHHas IO rpa-
AYUPOBOYHOMY rpahuKy, MT;

m — Macca HaBECKM cepbl, T;

¥V — 06beM pacTBOpa, OTOOPaHHbIA AJsT AHATTU3A, CM°,

3a pe3ynbTaT aHUTH3a IPHHUMAIOT cpeaHee apU(pMETHYECKOE Pe3yib-
TATOB [ABYX MapaJlJie/IbHbIX ONpeAcIcHUH, OTHOCUTENIbHOE PacXoXAeHUe
MeXay KOTOPbIMU HE JOIKHO MPEBBILIATh ZOMYCKAEMOE PACXOXIAEHME,
paBHoe 25 % OT cpenHero 3HAUSHHSI.

[Mpegensl ponyckaeMoil OTHOCUTCAbBHOIT CYMMApHOIl MOrpelHoCcTH
pesybTaTa aHanu3a + 15 %.

11 ONPEAEJIEHME MACCOBO# JIOJIA XKEJIE3A, MAPTAHUA U MEJUU

1J1CymHOCTL METOAO

MeToa ocHOBaH Ha (poTorpapHpPOBAHMUK CMEKTPOB AHATH3IUPYEMbIX
npo6 i 0BPA3UOB CPABHEHISI H ONPEAeJSHHH MACCOBOH A0 XKeJesa,
MAPTAHLA M MEAM T10 TPAAYHPOBOUHOMY rpad HKYy.
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11.2 Annaparypa, peakTHBbl 1 PACTBOPBI:

— cnekrporpad ksapueBbiid MCIT-30 unu UCII-28 ¢ onHonuH30BOK
CHCTEMOU OCBElLEHUSI;

— TreHepaTop AYTH nepeMeHHoro Toka JIT'-2 B pexXuMe HH3KOBOJLT-
HOM MCKpHI,

— mukpodoroMerp UDPO-451 (MD-2);

— cnekrponpoexrop CIITI-1;

— TmpucHocobIeHHe /151 3aTOYKI YTOJIbHBIX 37IEKTPOIOB;

— CTYTIKW araToBbl€ WIH XallUeAOHOBhIE, AMaMeTpoM 90 MM;

— (pOTOTUTACTHHKY cNeKTporpaduyecKHe TUTIa «<MHKPO» YyBCTBUTEb-
HOCThIO 90 enuHUL;

— naMma uHdpaxkpacHas;

— 3JICKTPOABI YTONBHbIE MapKu oc. 4. 7—4 win C-1; HUXHHI 371eKT-
POA C KpaTepoM JUAMETPOM 4 MM, IyOHHOMN — 4 MM; BEPXHUH 3/IEKTPO.
3aTOYeH Ha YCeYCHHBIN KOHYC C IJIOIIAAKOM 2 MM;

— XeJe3a OKHUCh;

— Menu (I1) oxuce mo F'OCT 16539;

— Mapranua (IV) okucek no TOCT 4470;

— cepa oc. 4. 16—5;

— TIpOSIBUTENDb U (PUKCAXK;

— cnupT 2THAoBBIN TexHudyeckuii no TOCT 18300, neperHaHHbii.

113MMoaToTOBKAa K aHaAanU3y

OcHoOBHOIi o6pasell cepbl ¢ MaccoBOil JojieH Xejie3a, MapraHua M
Menu o 10 % Kaxmoro 3JieMEHTa TIOTOBAT CAEAYICLIMM 0Opa3oM:
6,027 r cepnl oc.4. cMewnBaior ¢ 1,429 r okucu Xxenesa, 1,253 r okucu
Menu ¥ 1,291 1 okucu Mapranua. CMech NepeTUpaloOT B araTOBOM CTYTI-
Ke Toj clloeM CUpTa B TeyeHue 1,5—2 4, 3aTeM MOACYLUMBAIOT TOA
nHdpakpacHoii sammno# npu (80 * 2)° C 10 NOCTOSHHOM MAcCHhI.

O6pasibl CpaBHEHUS! FTOTOBSIT U3 OCHOBHOTIO 00pa3ua Mocie10BaTe/1b-
HBIM pa36aBiIeHHUEM YUCTOHN cepbl. MaccoBasi JOIsI XKeesa, MapraHua U
Menu B o6pasuax, %:

MepBHIiA 06pa3ell cpaBHEHUS — 1o 1

BTOpPOIi 0Opasel cpapHeHusI — no 0,3;

TpeTHii obpasel cpaBHeHUsi — no 0, 1;

4eTBepThlil 0Opasel cpaBHeHHUs1 — 1o 0,03;

NSATBIN o6pasell cpaBHeHust — o 0,01;

urecToi obpaseu cpapHeHust — no 0,003;

ceabMoH o0Opazeu cpaBHeHUsT — no 0,001.
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OO6pasubl CpABHEHISI TAK Xe€, KAK U OCHOBHOII o0pasel, roToBsIT B
AraToBO# CTynKe noj caoem cripra. OOpasubl XPaHAIT B NJIACTMACCOBLIX
€MKOCTSIX C TIPUTEPTHIMH MPOOKaMU.

OO6pasLbl CPABHEHHSI BBOASIT B OTBEPCTUE HIDKHETO 3JIEKTPOAL € N0~
MOUIbIO JO3HPOBOYHOMN MIACTHHKH U3 OPTaHUYECKOIo CTEKJIA.

Mexay 34eKTpoJaMM 3aXXUTAI0T HU3KOBOJBTHYIO HCKPY OT reHepaTo-
pa AI'-2 cuinoji Toka 6 A, paccCTOSTHHE MEXIY SNIEKTPoaaMM 2 MM, 3KCIIO-
3uuus 25 c.

CrieKTpbl 00pa3LoB cpaBHEHMS (hoTOrpahHpyIOT MO TP pasi CNeKT-
porpadom nips wupuHe weny 0,01 ym.

Ha nonyyeHHBIX crieKTporpaMMax U3MepsiloT NoYepHEHHUSI aHAJIUTH-
YeCKHUX JUHUU U poHa BOIU3U aHMTUTHUYECKUX JTMHUH Mo Tabmuie S.

Tadbauuma 5

OnpenensdeMHii sneMeHT AHUTUTHYCCKAS JIMHUSA. HM
XKeieso 259,94
MapraHen 280.11
Menb 324,73

Mo pesynbTaTtaM POTOMETPUPOBAHMSI CIIEKTPOB OOpa3LlOB CPABHECHHUS
CTPOSIT TPALYHPOBOYHbIE rpahMKK B KOOPAUHATAX — MACCOBast Ot (Ke-
fle3a, MApraHia U MeH) — MoYepPHEHUE AHUTMTIYECKIIX JIHHWIA.

Il4lTpoBeneHHe aHaaH3a

AHUIH3HPYEMYIO IPOOY cepbl H3MENBUYAIOT MOA CIUPTOM 10 TAKOH Xe
KPYMHOCTH, KaK U 0OpasLpl CPaBHEHUSI, U MPOBOASIT H3MEPEHUE movep-
HEHWs] aHATUTHYECKUX NuHuH 1o 11.3.

Tlo pesynbrataM (pOTOMETPUPOBAHUSI CIIEKTPOB MO MPaaylPOBOYHOMY
rpahMKy HAXOMSIT MACCOBYIO AOJIO XeJle3a, MAPraHUAa U MEAH B AHMTH3H-
pyemMoii npobe.

3a pe3ynbTaT AHAH3A NPHHUMAKT cperHee apldMeTHISCKOe pe3yib-
TATOB [IBYyX MAPAUICALHDBIX ONpeaeeH1IH, OTHOCHTEILHOE JOMYyCKieMoe
PACXOXKIAEHUE MeX]y KOTOPbIMH HE AOJKHO TPEBLIATL AOMYCKAEMOe
pacxoxaeHue, pagHoe 30 % oT cpeaiHero 3HaUYeHMs.

[Tpenennl gomnyckaeMmoli OTHOCHTCALHOH CYMMAPHOW NMOTPEIHOCTH
pesyabTaTa ananza + 15 %.
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Bocrnpon3BoAUMOCTh CEKTPATIbHOTO METO/Ia ONPeNEICHUSI MACCOBOI
DOJTH KeJie3a, MapraHlia ¥ Meld B Cepe XapaKTepu3yeTcst CpellHell KBajl -
paTtuyecKoii ommbkoii + 15 %.

12 OIIPEJEJIEHUE MACCOBOM J0JM BOIBI

121CymHOCcTy MeTOA

MeTox OCHOBaH Ha BECOBOM OIPEAC/ICHHH TIOTEPU Macchl B pe3yiib-
Tate BbicyluuBaHus npu (70 + 2)° C.

12.2 Annapartypa:

— wkad cymwmneHei Tuna CHOJI, obGecnieynBaolIyil yCTONYUBYIO
TeMmepaTypy Harpesa (70 £ 2)° C;

— vamky YbH-2 mo 'OCT 25336.

123MlpoBenecHuUue aHanu3a

(100 £ 1) r koMoBoii cepbi U (10 £ 1) r MOTIOTO! cepbl B3BSILIUBAIOT B
YallIKax, BBICYIICHHBIX JO NOCTOSIHHOM Macchl, CyIIaT B CyLIIILHOM LuKady
nipu Temnepatype (70 = 2)° C 1o mocTOSIHHOM Macchl U B3BELUUBAIOT.

PesynbraThl Beex B3BewiMBaHMH B TpaMMaX 3alIMCHIBAIOT C TOYHOCTBIO
IO TPETHETO AECITUYHOIO 3HAKA.

12406pa6oTKa pe3ynbTaTOB

Maccogyio gomo Boabl X,;, %, BEIMUCSIOT o popMyrne

-100
Xy =m1__, (18)

m

Iie m — Macca HaBeCKH cephl, T;

m, — Macca OCTaTKa Ioc/ie BbICYIIMBAHUS, T.

3a pe3ynbTaT aHaIM3a MPUHUMAIOT CpeaHee apU(PMETHUECKOE PE3YITh-
TaTOB ABYX NTapaJUlebHbIX OTNIpeAeNeHHI, aOCOMIOTHOE NOMYCKAEMOE pac-
XOXIEHUEe MeXYy KOTOPBIMH, a4 TakkKe aGCONIOTHAS CYMMAapHas IOTpell-
HOCTb pPe3yJIbTaTOB aHAIM3a He NpPEeBBILIAeT 3HAYCHHUI, YKa3aHHBIX B Ta6-
e 6.

Taénumuma 6 B npoleHTax
Maccopas ponst Boami HonyckaeMoe pacxoxaeHHe CyMMapHas [OTPeiiHOCTh
o 0,80 Bkmou. 0,1 0,05
Cs. 0,80 0,02 0,01
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13 OIIPEJAEJEHHE I'PAHYJIOMETPHYECKOI'0O COCTABA

13.1CymuHocTs MeTOOQ

MeTton ocHoBaH Ha BeCOBOM ONpeeTieHUH Coe pXaHusI ¢ppakLMii, no-
JIYY4EHHbIX TIyTeM pacceBa MpoObl HA CHTAX.

13.2. Annapatypa U peakKTHBELL:

— CHUTa ¢ obevaiikoit guaMeTpoM 75 MM, BeicoToli 45 MM, ceTka 014 H
1 0071 H no I'OCT 6613;

— xuctb-pneiin (Ne 18 U3 KoHcKoro Bosoca);

— wKad cymunbrblil THITAa CHOJI, obecneynBaroliyii ycToHIUBYIO
TeMmneparypy Harpesa (70 + 2)° C;

— ctakaHuuk CH no TOCT 25336;

— gaurka YKII no TOCT 25336.

133llpoBeneHune UCOBITAHUS

(20 = 1) r Bpicywiennoi mpy (20 £ 2)° C moJi0TOM CEpPHI NNEPEHOCST HA
cuto ¢ cetkoit 014 H, mon Hero nmomeurator cuto ¢ cetkor 0071 H, a
3aTeM IIOANOH M NMPOBOAAT pacceB B TeueHue 20 MMH. 3aTeM OTKPbHIBAIOT
KPBILWKY, PasAaBAUBAIOT KOMKU Cepbl HA CUTaX MSITKOM KMCTbIO ¥ CHU-
MAIOT cepy ¢ 06paTHOH CTOPOHDbI CHTA B CAEAYIOHIEE CHTC HAH HOAACH.
PacceB MOBTOPSIOT OO TeX MOp, NOKA OCTATOK HA CUTAX HE MepecTaHeT
YMCHbIIATHCA.

MMpuMmeuyanue— [Ipy OTCYTCTBUM ANNApaTa JUid MEXAHHYECKOTO PacceBa pacceB
[IPOMU3BOAAT BPYUHYIO HA TeX XKe CHUTaX, NpPOTHPas cepy Ha CUTe MpU MOMOUIM KMCTH.

[To okoHYaHMM pacceBa OCTATOK MEPEHOCST MPU NOMOIIM KHCTH BO
B3BELICHHBIH CTAKAHYMK M B3BCIIYBAIOT.

Pe3ynbrarel Bcex B3BeLIMBAHMMH B rpaMMax 3aIMChIBAIOT ¢ TOYHOCTHIO
[0 TPETBHETo ACCATUYHOTO 3HAKA.

13406pab6oTKa pe3yJlbTAaTOB

Octatok Ha cute X ,, %, BBIUMCISIOT 1O popMyrne

m1~100

Xuz m ) (19)

TI€ M — Macca HABECKH Cepbl, T;

M, — MAcca OCTATKA HA CHTE, T.

3a pesynbTaT aHWIM3a NIPUHUMAIOT cpelHee apudMeTHUECKOE PE3Ylb-
TATOB ABYX MapasUie/IbHbIX ONPEeACICHUN, OTHOCHTEJILHOE PACXOXIACHHE
MeXOY KOTOPbIMU HE MPEBLIIAET AONYCKACMOE pacXoXIeHUe, paBHOoe
10 % oT cpeaHero 3HaAMEHUSI.

[Mpeaensl ponyckaeMoil OTHOCHUTENBHON CYMMApPHOIT MOrpelHOCTH
pelynbTaTa aHanusa + 7 %.
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