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Methods for the determination of arsenic
FOCT 13047.15—67

OKCTY 1709

ITocranosaennem Tocynapcrsennoro komurera CCCP no cranzapraM or 21 gekabpa 1981 r. Ne 5501 cpok BBeaenms
ycTasoRIEH c 01.01.82

OrpanpdeHEe CpoKa AeHCTBHA cHATO mo npoTokoxy Ne 3—93 MexrocysaperseHHoro CoBera IO CTAHAAPTH3AINMH,
MeTpoiornH B cepradukamun (MYC 5-6—93)

Hacrogumii crangaprt yeragasmmBaeT (poToMeTprdecKie MeToIbl ONpeeNeHus MBILILIKA TIpH Mac-
coBoii fone ero B HuKene ot 0,0002 oo 0,003 %.
Craupapt nonsoctsio cootBercTBYeT CT COB 2244—80.

1. OBIIIUE TPEBOBAHWA

1.1. O6ume TpeGoBanus K MeTonaM aHam3a — no T'OCT 13047.1—81. KoHTposib TOYHOCTU pe3yiib-
TaTOB aHanm3a ocymecTsasior o I'CO unu MeTonoM 1o6aBoK.
(M3mepennan pepakomst, Mam. Ne 1).

2. METOJl ®OTOMETPMYECKAN C MPUMEHEHUEM JUCTIWUIALIMHA

21. CymHoCcTs MeTOnA

MerTon OCHOBAaH Ha pacTBOPCHUHU HMKEJSI B a30THOM KHUCJIOTE, BHIACTCHUY MBIILIKA COOCAXICHUEM
C THAPOOKHCHIO XeJe3a, TUCTWUBILHH XJIOPHCTOTO MBINIbSIKA M nocienylomeM (GoToMeTpUIECKOM orlpe-
IIeJICHUH eTO B BHIe MOJIMONEHOBOM CHHM IpH AMviHe BomHBI 840, 660 wm 610 HM.

22. AnnapaTypa peakKTHBBH M pacTBOPpH

Armapar o5 JUCTUISIIUNA MuIIIbIKA.

ChoextpodoroMerp WK GHOTONCKTPOKOTIOPHUMETP CO BCEMH TIPUHAICKHOCTSIIMH.

Kucnora azorHas oco6oit yuctorsl o M'OCT 11125—84, nepersannas u pacTsop 3:2.

Kucnora consmas ocoboit yncrotel no I'OCT 14261—77, pactBopsl 9 M u 3:2.

Kucnora cepHast oco6oii aucrorsl no 'OCT 14262—78, 3 M pacTtBop.

Ammonmii xnopucteiit no 'OCT 3773—72.

Ammonmii-xeneso (III) ceproxucnsiit no OCT 4208—72, pactsop 100 r/am3: 10 T conu pacTBOpsSIIOT
Npy HarpeBaHuHM B 70 cM? BoOsl M 5 cM? a30THOM KMCIOTH. PacTBOp OTGhMIBTPOBHIBAIOT M Pa3GaBisTIOT
pozioii o 100 cM3.

Ammuax Bomubi o 'OCT 3760—79, neperdansbni 1 pacteop 1:19.

Kammit 6pomucterii mo 'OCT 4160—74.

Ippasun cepHokucnsni no FOCT 5841—74 u pactsop 1,5 r/mM3, cBeXeNIPUTOTORICHHbIA.

Bonopona nepexucs mo FOCT 10929—76, crabwmsupoBanHas He docdopHoii xucnoroit (pocdop-
Has KMCHOTa MellaeT ONpeNeieHMIO MbIIbsKa), pacTsop 30 r/mm3.

Wzpanne opunmaibaoe ITepeneyarka Bocmpemena
*
* [Mepeusoarue (wonv 1999 2.) ¢ Hamenernuem No 1, ymeepocoennoim 6 urone 1986 e. (HYC 10—86)

© UsnatenseTBo crannaproB, 1981
© HIIK Hznarensctso crangapros, 1999



C. 2 TOCT 13047.15—81

Macca nopucras, He coaepXalllast MEIIIBSIKA ¥ OKHMCJIIIOIIME BellecTBa (CTCKISHHbIE KAITWLIAPSI,
KYCOYKHM OTMBITOM TEeM3BI).

Kanmuit siopucTriii mo T'OCT 4232—74.

Cnupr sTHIOBBIM pekTHdHNKOBaHHBIH Texnudeckuit no 'OCT 18300—87.

AMMoHMIt Momu6aeHosokucibli 1o F'OCT 3765—78, ounilieHHEIH cleayiommM obpasoM: 70 T conu
pactsopsioT B 400 cM? ropsideit Bogs! ¥ pacTBop GHIBTPYIOT Yepe3 IIOTHIN GuneTp. B pacTBop nobasmsior
250 cM3 3TUIOBOrO CIUPTA U Yeped 2 4 KPHCTAUTLI OTcachiBaloT Ha dapdoposoii uisTpylomeii BOpOHKeE.
IMony9eHHEBIA MOMTHOICHOBOKHCIIBI aMMOHHII CHOBA PacTBOPSIOT ¥ KPHCTAUIM3aLMIO nosTopsoT. Kpuc-
TALUIBI COJIA CYLIAT Ha BO3AYXeE.

AMMoHHMH Momi6aeHoBoxmensiit o TOCT 3765—78, pactBop 10 r/mM® B 3 M pacrBope cepHoit
KHCJIOTHI.

CMech peakUMOHHAs THOPa3HH — MOMMONaTHEBIA pactBop: 50 cM? pacTBOpa MOMMOGIEHOBOKHCIIOTO
aMMOHHMS pasbamngior Bonoil mo 450 cM3, npubasngior 35 ¢cM? pacTBOpa CEpHOKMC/IOIO THApasHHa H
pasbasistior Bogoi Ao 500 cM3. TIpMMEHSIOT CBeXEeNPUIOTORISHHEIN PacTBop.

Harpua runpooxuce o I'OCT 4328—77, 1 M pacteop.

MbIOBSIKA TPEXOKUCH, CYGIIMMUPOBaHHAS.

CraBnapTHBI® PacTBOPHI MBIIIBSIKA.

PactBop A: 0,1320 I TPeXOKMCH MBIIIbSIKA PAcTBOPSIOT B 5 cM? pacTBOpa TMIOPOOKWICH HATpHH,
pobasnmor 10 eM® Boaxl, 10 cM3 9 M pacTBopa CONSHOM KHCIOTHI M PAaCTBOP MEPEHOCAT B MEPHYIO KOJIOY
BMeCTHMOCTHIO 500 cM3, TOMMBAIOT IO METKH BONIOM M NepeMelIMBAlOT.

1 cM3 pactBopa A comepXxuT 0,2 MI MBILIbSIKA.

Pactsop B: 25 cM3 pacrBopa A or6upaioT B MepHYyI0 Konby BMecTMMocTbio 500 cM3, nonmpalorT Ho
METKM BONOM U NepeMelINBaloOT.

1 cM3 pactsopa b cogepxur 0,01 MI MBIIBSKA.

(A3menennan pegaknus, Fzm. Ne 1).

23. IIpoBenenne aHaaMm3a

2.3.1. HaBecky Hukens Maccol 5 r npu MaccoBoii none Meitbska ot 0,0003 mo 0,0005 % um 2 r
npu MaccoBoit sone cseiwe 0,0005 %, moMeInaloT B cTakaH BMecTHMocThio 400 cM? M pacTBOpSIOT B
40 cm? pacTBOpa a30THOM KHMCHOTHEL. PacTeop BelmapuBaior no 20—25 cM3, 3ateM mpubasnsior 80 cm?
Bonbl, 3 cM? pacTBOpa aMMOHMII-XeJNie30 cepHOKHCHoe, 1,5 I XIIOpHCTOro aMMOHHSA, HArpeBaloT IO
60—70 °C u npu nepemeluBanuy BauBaoT 100 cM? aMMuaka. PacTBop ¢ 0cafikoM OCTaBISIOT B TETUIOM
mecte 20—30 MuH, a 3ateM ocafoK OTGHIBTPOBHIBAIOT Ha QUIBTP cpeAHed TUIOTHOCTH W MPOMbIBAIOT
TOPSYUM pacTBOpoM aMMHaka. OcaloK Ha GWIRTPE pPacTBOPSIIOT B 25 ¢cM? TeIIoro pacTeopa CONSIHOM
KHCNOTHl 3:2 B cTaKkaH, IJe NPOBOAMIOCH ocaxiaeHHe U GHIbTP MPOMBIBAIOT TEIUILIM PAacTBOPOM TOM
Xe KucnoTel. PacTBop mepeHocsaT B Konby Mg AMCTWUISINUKM BMECTHMOCTBIO 250 cM3, omonackuBas
CTaKaH PACTBOPOM COJIAHOM KWCIOTH 3:2 M JONOJIHSA PAcTBOP B KoJybe To¥ Xe xuciaoToi go 130 cm3,
ITpu6aBasitoT HECKONBKO KYyCOYKOB MOPHUCTOM Macchi, 1,0 r 6poMucroro kanus, 3,0 T cepHOKMCIIOro
TUpa3suHa U KOOy NPUCOSIUHSIOT K JUCTHUIALHOHHOMY Npu6opy. OTroHSAIOT 2/, mepBOHAYaIbHOTO
ob6bema. [JuCTHIUIAT COGHPAIOT B BHICOKMIA CTaKaH-NIPHEMHHK BMecTHMocTbio 100 cM?, comepxamuit
35 cM? pacTBOpa nepekucd Bogopoia. K AMcTHLIATY npHGaBASIOT 5 ¢cM? a30THOM KMCIOTHI M BhINIApH-
BAIOT JOCyXa Ha Kumsmei BoAsiHo# 6aHe. [IoToM cTakaH IepeROCAT B CYLIWIBHBIHA WIKad ¥ CyLIaT NpH
130 °C B Teuenue 1 4. K oxnaxneHHoMy ocTatKy Ko6aBiasiorT 20 cM® peaKUMOHHOM cMeCH, HaKphIBAIOT
JacOBBIM CTEKNOM M HarpesaloT B TeueHue 10 MMH Ha Kunsme#d BongHoH GaHe. 3aTeM pacTsBoOp
OXJIAXIAI0T, NEPEeHOCAT B MEPHYIO K00y BMECTHMOCTBIO 25 cM3, MOJMBAIOT PEaKIIMOHHONM CMECHIO 10
METKH ¥ NepeMeluBaloT. M3MepsIioT onTHYecKylo IIOTHOCTh pacTBOpa NpH AJTuHe BoaHH 840, 660 win
610 uM.

PacTBOpoM cpaBHEHHMsI CNTYXUT OOBEAHHEHHBIN PAaCTBOP KOHTPOJIBHBIX ONBITOB.

Maccy MBIIIBSIKA HaXOOST MO TPagyHPOBOYHOMY rpaduKy.

2.3.2. Ilocmpoenue epadyuposounoeo epaguxa

B mrecTs M3 ceMH CTAaKaHOB BMeCTHMOCTHIO no 150 cm? ot6upalor 1,0; 2,0; 3,0; 4,0; 5,0 n 6,0 cm?
cTraHzapTHoro pactsopa b, yto cootsercrsyet 0,01; 0,02; 0,03; 0,04; 0,05 u 0,06 Mr MpubaKa. Bo Bce
CTaKaHBl HATWBAIOT 1O 5 CM3 a30THOM KHMCNOTHI ¥ BHINAPUBAIOT Ha KUIAIIEH BOASHOM 6aHe gocyXa, 3aTeM
cywaT B TedeHue 1 9 B cyumunpHoM 1uxady npy 130 °C u fanee aHaM3 IpoBoAdT, KaK yKazaHo B 1. 2.3.1.
PacTBopoM cpaBHEHMSI CITyKHUT PacTBOp, He COACPXAUMN MBILIbSIK.

[To nomy4eHHBIM 3HAYCHUSIM ONTHYECKHMX TUIOTHOCTEH PACTBOPOB M COOTBETCTBYIOLIMM MACCOBBIM
KOHIICHTPALMSM MBIUILSIKA CTPOST TPallyMpOBOYHBI rpadHK.

2.3.1, 2.3.2. (M3amenennas pegakmus, Msm. Ne 1).
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24. O6paboTrka pe3ynbTaToOB
2.4.1. MaccoByo nomo MbIIbAKa (X) B IpolieHTaX BHYUCITIOT Mo hopMyne

=7 100,
m

e m — Macca MBIIIBSKA B aHATU3UPYEeMOM pacTBoOpe, HaljieHHasl TTo rpagyHpoBOTHOMY rpaduKy,
5
m, — Macca HaBecKd HHUKeJ, T.
2.4.2. A6comoTHBIE AOMyCKaeMble pacXOXICHHUS pe3y/IbTATOB NapajUie/IbHLIX ONlpefeieHui He JOIK-
HBI TIPEBHINATh 3HAYCHUM, YKAa3aHHBIX B TaOnuLle.

MaccoBast oJI MBEIIBAKA, % A6camoTHOE IOMyCcKaeMoe pacxoxuenue, %
Ot 0,0003 mo 0,0004 0,00012
Cs. 0,0004 » 0,0008 0,0002
» 0,0008 » 0,003 0,0004

3. METOJ ®OTOMETPUYECKHI C IPUMEHEHHUEM DKCTPAKITUH

3. CymHOCTL METOJHA

MeTton OCHOBaH Ha PacCTBOPEHUM HUKENS B a30THOM KHCIIOTe, OCAXAEHUM MBILIbSKA C TUIPOOKHUCHIO
Xenesa, SKCTPAKIIAH HONHUIHOIO KOMIUIEKCA H GOTOMETPUYECKOM ONpPEACTICHUM MBILbSIKA B BUAC MOTHO-
JEeHOBOM CHHH TipH IiuHe BoiHBI 840, 660 wm 610 HM.

322 AnnmapaTtTypa, peakKTHBB HU pPacTBOPpEH

CnexrpodoroMerp win HOTONEKTPOKONIOPUMETP CO BCEMH MPUHALIEXKHOCTIAMU.

Kucnora azorBas oco6oii yuctorsl no 'OCT 11125—84, nepernannas, pactsop 3:2.

Kucnora ceprast oco6oii ynctrorei o T'OCT 14262—78, pactopsl 1:3, 3 M, 1:15.

Kucnora constnag oco6oii uucrorsl o F'OCT 14261—77, mnotaoctsio 1,19 r/cM® m 9 M pactsop,
OYHIIEHHEIE OT MBINIbSIKA clexylommM obpazoM: 10,0 r HoaucToro Kams pacteopsior B 500 cM? constHoil
KMCJIOTEL. PacTBOp MepeHOCAT B NEMUTENBHYIO BOPOHKY BMecTHMocThio 1000 cM?, mpuGammnsior 25 cm?
YeTHIPEXXJIOPHUCTOIO yIViepoAa M BCTPSIXHBAIOT B TeycHHe 2 MUH. OpraHumdecKui cloy Iocie OTcTauBaHus
OTOpachIBaloT, NpUOGABAMIOT emle 25 cM? YeTHIPeXXIOPUCTOrO YIVIepoNa, CHOBA BCTPSIXHBAIOT 2 MMH M
OTOpachIBAIOT OPraHUYECKHMil cjo¥. OYHCTKY KHMCHOTHI IIPOBOIAT B A€HbL MpHMeHeHMs. V3 odmimeHHOH
KHCJIOTHI TOTOBAT 9 M pacTBOp COJSTHOM KMCJIOTBI.

Ammuak Boausif o F'OCT 3760—79, neperHaHHbIA.

AMMOHMIA MOJTM6IEHOBOKWMC/IBLA NEpEKPUCTAUIN30BaH LI, pactsop 10 r/aM3 B 3 M pacTBope cepHO
KHCJIOTBI.

TuapasuH ceproxucasii o FOCT 5841—74, pactsop 1,5 r/mm3.

TunpasuH-MoMONaTHLIA PACTBOP, TOTOBAT CJIEAYIOLMM obpazoM: K 50 cM? pacTBopa MOIHOIEHOBO-
KHCJIOro aMMOHUS IPUOABIISIIOT 5 ¢M3 pacTBOpa CEpHOKKCIIONO MMApasHHA M pa3baBiisior Bonoi no 100 cm3.
PacTBop roToBAT nepen NpuMEHEHHUEM.

Ammonmii-xeneso (I1I) cepoxucnniiit mo FOCT 4208—72, pactsop 100 r/mm3: 10,0 r comn pacTBo-
PSIOT IIpH 3Harpem1mn B 70 cM3 Bomsl ¥ 5 cM? a30THOI KHCJIOTHI, OTUILTPOBHIBAIOT U pa36aBiIsioT BOOM
o 100 cm’.

Kanuit iomucteiit no N'OCT 4232—-74.

Kammit Mapranuosoxucasii o F'OCT 20490—75, 0,006 M pacTsop.

AmmMonuii xnmopucteii io 'OCT 3773—72.

Vrnepon verbipexxinopucteiil no 'OCT 20288—74, neperHadHbIi.

PacTBOp cepHOKHcoro TuraHa: 2,0 T THTaHa pacTBopsioT B 40 cM? pacTBopa cepHOM KUCHOTH 1:3 B
xonbe Knenpaans c o6paTHBIM XONOAUILHUKOM, TIOCIIe paCTBOPEHHUSA AOOABISIOT PACTBOP CEPHOM KHCJIOTHI
1:15 mo 1000 cm3.

Tutan Tpexxnopucrsii o TY 6—09—01—756—88, npuMepHo pactsop 400 r/mmM3.

Harpusa mnpookucsk mo I'OCT 4328—77, 1 M pacTBop; XpaHST B INONUITAICHOBOM COCYIIE.

Cnupr 5TIN0BBIH peKTUdUKOBaHBBIH TexHuueckuii o [OCT 18300—87.

Turan ryouarsiii no 'OCT 17746—79.
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MENIESK TPEXOKUCH, CYONMMUPOBAHHAS.

CragnapTHble pacTBOPbI MBIIIBSAKA 1O 1I. 2.2.

(Mamenennas penaxkous, Msm. Ne 1).

33. [IpoBenenue aHadu3a

3.3.1. HaBecky HuKens Maccoil 3 r, mpu MaccoBoii gone mo 0,001 % Mpnmbsika, wm 1 1, npu
Maccopol mone capmue 0,001 %, noMelnaloT B cTakaH BMeCTMMOCTBIO 250 cM?® W pacTBOpsior TIIpH
HarpesaHuu B 30 cM3 pacTBOpa a30THOM KucjoTsl. K pactsopy mpubarisior okono 100 cm? somel, 1 cm?
pacTBopa CEpHOKHCJIONO aMMOHUi-XeJe3a, Harpepalor Ao 60—70 °C M MelsJeHHO BIMBAIOT B CTakKaH
BMecTHMocTEIO 500 cM3, B KoTopoM Haxoaurcs 100 ¢cm® amMMmMaka M okono 1,5 T XJIopucTOro aMMOHMUS.
OcTaBnsg10T cTakaH B TemwioM Mecte Ha 20—30 MyH B OTOMWIRTPOBHIBAIOT OCAOK Ha (PUILTD CpelHEeH
mwiotHocTH. OcaoK NPOMBIBAIOT Tropstieil BoAoi M pactBopsioT B 20 cM? pacTBopa COJISIHOM KMCIOTHI,
cobupaior GWIETpPaT B CTaKaH, B KOTOPOM BeNOCh OCAKACHHE.

JIn BocCTAHORJIEHMS Xejle3a M MBILILAKA B CTAKaH MPUOABIIAIOT MO KAIUSIM PAacTBOP CEPHOKMCIIOTO
THUTAHA HIH PACTBOpP TPEXXJIOPHCTOTO THTaHAa OO YCTOHIWBOH crabo-¢uoneroBoii okpacku. Pactop
MIePeBOMAT B MEMTENLHYIO BOPOHKY BMECTHMOCTBIO 250 cM3, IpWIMBAIOT TPEXKpaTHLIA 06beM pacTBOpa
COSIHOM KUCHOThI, Ao6arnsior 30 cM? 4eTRIpeXXIOpUCTOrO YIViepoia W 3KCTPAarupyioT B TeYeHHE 2 MUH.
OpraHuYecKui cJI0H CIMBAIOT B APYTYIO NENUTENbHYI0 BOPOHKY, B EPBYIO no6aBnsior 15 cM? yeThIpexxio-
PHCTOTO YIViepoAa U MOBTOPSIOT 3KCTpakumio euie pa3. CoeqHEeHHbIe OPraHHYeCKHUe 3KCTPAKTHI IIPOMBI-
BaloT 20 cM3 pacTBOpa COMSIHOI KHMCAOTH B TedeHue 30 ¢, 3aTeM K OpTaHHYECKOMY CJIOK0 NpWwimBaioT 15 cM?
BOIBI ¥ TPOBOMSAT PEAKCTPAKLIMIO MEIIESIKA B TeYeHHe 2 MHH. 3aTeM OTHE/ISIIOT OPTraHHYeCKWH CIIOH U
TIOBTOPSTIOT PE3KCTPAKIMIO B TeX Xe YCIOBUSX. BoIHBIE CIOM CMMBAIOT B MEPHYIO KONOY BMECTUMOCTBIO
50 cM’, HOGARIAIOT O KAIUIAM PacTBOP MapraHUOBOKWCIIONO Kajusd IO YCTOMYMBOM PO30BOM OKpacKH,
KOTOPYIO 3aTEM paspyllaloT, HoOaRIssd MO KAIULAIM PacTBOP CEpHOKMCIOTO ruapasuHa. K monydeHHOMY
pacTBOpy MOGaBIAIoT 8§ cM? TMApasHH-MONMONATHOIO PAacTBOpa M TNOMEIIAIOT B KOMOYy Ha KHUILAIIYIO
BomsiHYI0 6aHI0. Cnyetst 10—15 MMH pacTBOp OX/IaXnaloT, KOJMUBAIOT BOHNOH OO METKH, NMEepeMEIIMBAIOT
PacTBOP M M3MePSIIOT ONTHYECKYIO IUVIOTHOCTh PacTBopa NpH AuHe BoxHbl 840, 660 wim 610 M.

B kadecTse pacTBOpa cpaBHEHHS MCHONL3YIOT Boay. Maccy MBIIIbsIKa HAXOASIT IO IPanyHPOBOYHOMY
rpaduKy.

3.3.2. Ilocmpoenue zpadyuposounozo spagura

B miects U3 ceMi MepHBIX Kon6 BMectuMocTsio 50 cM® or6upator 0,5; 1,0; 1,5; 2,0; 2,5 u 3,0 M3
CTaHAapTHOTo pactBopa b, uro cocrammser 0,005; 0,01; 0,015; 0,020; 0,025 u 0,030 Mr MbuubsAKa,
nobapsior Bony no 40 cM?, MpUGABIIOT BCe peaKTUBHI B TOM Xe TOpgAKe, KakK yKazaHo B m. 3.3.1,
HarpeBaloT Ha BoIsIHOM 6aHe M N3MepSIOT ONTHIECKYIO ITIOTHOCTS. PacTBopoM cpaBHEHUA CITYKHUT pacTBOP,
HE colepXallliii MbIIbSIKA.

o nony4eHHBIM 3HAYESHHUSIM ONITHYECKHUX IUIOTHOCTEH M COOTBETCTBYIOIIMM MacCOBBLIM KOHUEHTpa-
LIVSIM MBIIBAKA CTPOSIT TPAXyMpPOBOYHLIM rpadpuk.

(M3menennan pemakous, M3m. Ne 1).

34.060paboTKka pe3yaAbTaToOB

3.4.1. Maccogyio 1omo MbIIbsAKa (X) B MPoLIeHTaX BEMMHUCISIOT 110 popMyne

y="1"" 100,
m

rae my — Macca MBIIIbSAKA B aHATM3HPYEMOM pacTBOpe, HaWAEHHAs IO TpalyHpoBOYHOMY rpaduKy,
T
m, — Macca MEIIBIKA B PACTBOPE KOHTPOJLHOIO OIbITA, HaWcHHas IO IpaXyMpOBOYHOMY
rpaduKy, T;
m — Macca HaBSCKM HHKeEJs, TI.
3.4.2. AGcomoTHbIe HOMyCKAeMEIe PAaCXOXIeHHs Pe3yILTaTOB NapaUieTbHBIX oIpe/ie/IeHuil He OJK-
HBI TIPpeBENLATL 3HAYEHUH, YKA3aHHBIX B Ta0nuLe.
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