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ITocranosiennem TocymapcTsennoro xomutera CCCP no cranzapram or 21 neka6pa 1981 r. Ne 5514 cpok peiicrers

yCTAHOBJEH
¢ 01.01.82

Orpanuyenve cpoka aeiicTBus cHaro mo mpotokony Ne 3—93 MexrocyaapcrsennHoro CoseTa no CTaHIapTH3alMH,
Mmerpoiorgy u ceprudpukanun (MYC 5-6—93)

HacTosiuii cTaHgapT YCTAHABIMBAET 3JIEKTPOrPaBUMETPHYECKUIA METOI, OINpPEHENeHUST HUKEIS [IPU
maccopoit nose ero no 98,8 % M pacyeTHRIA METOX IIpU MAaccoBoi noJie ero cauile 98,8 %.
Cranuapt noaHoctbio coorBeTctByer CT COB 2280—80.

1. OBIIUE TPEBOBAHHNSA

1.1. O6wue TpeGoBaHud K MeTonaM aHanusa — 1o F'OCT 25086—87 ¢ HoImoHEHUSIMHU.

1.1.1. Or6op u moaroroBka npo6 Hukenst — o 'OCT 24231—80.

1.1.2. KOHTpOJIb TOYHOCTH PE3YIBTATOB aHAIM3a OCYIECTBIISIIOT 110 TOCYNAPCTBEHHBIM CTAHAPTHBIM
ob6pasuaM (I'CO) unu mo cMecsiMm.

[NepHoaMYHOCTDL TIPOBEACHUS KOHTPOJS TOYHOCTH PEe3yJIbTaTOB aHAIU3a — I10 HOPMaTUBHO-TEXHU-
YeCKO! JOKYMEHTALMU, JEUCTBYIOLIEH HA TIPEATIPUATHH.

1.1.3. 3a pe3yabraT aHAIM3a NPUHUMAIOT cpefiHee apudMeThyeckoe Tpex NapajulebHbIX Ollpenese-
HUHI aHaIM3upyeMoro obpasiia B npegenax AoMyCKaeMbIX pACXOXAECHUHM, YKa3aHHBIX B K&XAOM OTIEIBHOM
CTaHIapTe MpH JOBEPUTENbHON BepossTHocTH 0,95.

1.2. TpeGoBaHuss 6€30MaCHOCTH

1.2.1. TIpu BBIIOJHEHUM XMMHYECKOTO aHAIM3a HUKEJISI IPUMEHAEMbIe PeaKTUBBI H aHATTH3UPYEMbIi
HUKeh (B BUIE a3p030Jisl) SIBJISIIOTCS TOKCHYHBIMU BEILECTBAMU.

IMpenenpHO HOMYCTUMBIE KOHIICHTPALlMM BpPEIHBIX BEUIECTB B BO3AyXe pabodyed 30HBI — IO
T'OCT 12.1.005—88, xnacc onacHoctd — o 'OCT 12.1.007—76.

1.2.2. KoHTposs 32 coaepXaHHeM BpeHbIX BEILIECTB B Bo3Ayxe paboyeii 30Hbl CIeNYET BLITOIHSATD
B cooTBeTcTBUU ¢ Tpebosanuamu I'OCT 12.1.007—76 u I'OCT 12.1.016—79.

AHanu3 1po6 Ha colepXaHue BpeOHBIX BEIECTB B BO3Ayxe pabo4eil 30HBI CIEAYET BBIUIOIHATH 10
METOIMKAM OfpeAeeHNs] BpeIHbIX BEILECTB B BO3AYXE, YTBEPXACHHBIM MUHUCTEPCTBOM 3/IpaBOOXpaHe-
Hus CCCP.

W3nanue opuunaibHoe Ilepeneuarka Bocopeinena
x
* [lepeusdanue (utonn 1999 2.) ¢ Hamenenuem No 1, ymaepocoennom 6 uione 1956 e. (HYC 10—86)
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1.2.3. Yrunuzauuio, ynajeHue 1 06e3BpexXuBaHue OTXOOB OT IPOU3BOJICTBA aHATU30B OCYIIECTBIISA -
IOT IT0 HOPMAaTHBHO-TEXHUYECKOW MOKYMEHTALMM, COIIACOBAHHOM C CaHUTApHO-3MUIEMUOIOTHYECKON
cnyx6oit Munucrepcta 3apaBooxpanenusi CCCP.

1.2.4. Tlpu pa6ote ¢ ra30BBIMM YCTAHOBKAMM ClieAyeT BbIMONHSATH TpeGoBaHus ['OCT 12.2.008—75
¥ npaBwia 6e30IIaCHOCTH B I'a30BOM X03giicTBe, yrBepxneHHbie I'ocroprexnanszopom CCCP.

Bce 3J1eKTPOyCTAHOBKY M 3JIEKTpOAIIaparypa, NpUMeHsieMble B 1abopaTopuy NpH BbIMOJHEHNAU
aHaMM30B, AOKHKI coorBercTBoBaTh I'OCT 12.2.007.0—75 ¥ npaBwiaM ycTpoHCTBa 3JIEKTPOYCTaHOBOK,
yrBepxaeHHbIX I'ocanepronagzopom CCCP.

Pazg. 1. (3menennas penaxumst, Fam. Ne 1),

2. METOJI DJIEKTPOTPABUMETPUYECKAN

2.1. CymHocTh MeTOnAa

MeToJ OCHOBaH HA PACTBOPEHHMM HMKEJS B a30THOM KMCJIOTE, OTHEJICHUM XKeJe3a M alIOMUHMS
B BHJE T'MIPOOKMCEN, 3JIEKTPOJUTUYECKOM BBUIEICHHM HUKeJss Tpu cujie Toka oT 3 1o 4 A u
HaIpsDKeHUH 0KoJIo 4 B ¥ B3BelIMBAaHWH BBIIEJIUBILETOCS Ha KaTone ocaaka Hukejs. [Ipu snekrponuse
OJHOBPEMEHHO OCAXHAIOTCH KOOAJIbT, LUMHK M MeJb, COAEPXaHUE KOTOPBIX YYMTHIBAETCS MPHU BBIYUC-
JIEHHH pe3yibTaToB. HUKENb, OCTaBIIMICA B IJEKTPOJUTE U B OCANKE THIPOOKMCEH, OINpeneisior
doToMeTpUYeCKH ¢ TUMETHWITIMOKCUMOM HJIM aTOMHO-a0COpOLIMOHHBIM METONOM B IUIAMEHHU alleTH-
JeH—BO3IYX.

2.2. Annaparypa, peaXTUBB M PAaCTBOPH

DNeKTpoAbl IUIATMHOBBIE CETYAThIE C TIOBEPXHOCTHIO Karoxa okoyo 100 cm2.

YcTaHOBKA IS 3JIEKTPOJIM3a C MEIIATKOM.

CnerpodoroMeTp Wik GOTOINEKTPOKOJIOPUMETP CO BCEMH TIPHUHAJIEKHOCTSIMU.

CuextpodoToMeTp aTOMHO-a0COPOITMOHHBIN €O BCEMU NPUHANIEXXHOCTAMU M UCTOYHUKOM H3TyYe-
HUS UISI HUKENS.

Kucsora azornas no F'OCT 4461—77 u pacrsop 3:2.

Kucnora ceprnas mo 'OCT 4204—77 u pactsop 1:1.

Kucnora consinast mo 'OCT 3118—77 u pactsop 1:1.

Ammuax Boaustii mo F'OCT 3760—79 u pactsop 1:99.

AMMoHu# cepHokucbii mo FTOCT 3769—78.

CrupT 3TIWIOBBI peKTHdHKOoBaHHBIM TexuuyecKuit mo FT'OCT 18300—87.

Kucnora mumonHas o FOCT 3652—69, pacrsop 100 r/om3.

Harpus runpooxucsk mo F'OCT 4328—77, pactsop 80 r/mm3.

AmMoHuit HapcepHokuciblit o TOCT 20478—75, pactBop 50 r/aM3, cBeXENPUIOTOBIEHHBIIA.

Jumerwirarokeum mmo FOCT 5828—77, pactsop 10 r/nM3 B pacTBope rMAPOOKHMCH HATPUS.

Huxens meraummaeckuit o TOCT 849—97.

CraHaapTHBIE paCTBOPHI HUKEJIS.

Pacteop A: 1,0000 r Hukens pactsopsaior B 30 cM3 pacTsopa asoTHO kucnotel. Ilocre ynaneHus
OKMCJIOB a30Ta KUISTYEHHEM PACTBOP OXJIAXIAIOT, IEPEHOCAT B MEPHYIO K0J6y BMecTMOCThIO 1000 cM3,
JIOJIHBAIOT A0 METKH BOIOMH U EPEMELIHBAIOT.

1 cm3 pactBopa A coOmEpXUT | MI' HUKeJIS.

Pacteop B: 25 cM3 pactBopa A oTOMpAaIOT B MEPHYIO KOJOY BMECTMMOCTHIO 250 M3, NOJNMBAIOT 1O
METKHM BOJOK M IEpeMELIUBAIOT.

1 cm3 pactBopa B conepxurt 0,1 Mr Hukes.

(A3menennan pepaxums, M3m. Ne 1).

23. [IpoBenenye aHanusa

2.3.1. Onpedenerue maccoeoii doru HuKeas, evideauguielica Ha kamode

Hapecky HHMKessI Maccoif 1 T MOMelaloT B CTAKaH BMecTUMocThio 400 ¢m3, pactsopsiior B 15 cm3
pacTBopa a30THON KHMCJIOTBI ¥ YAQAISIOT OKMCIIBI A30Ta KUILTYEHUEM.

Eciu ocraeTcs HepacTBOPUMBIN 0cajiok, To npubapisior eme 10 cM3 pacTBOpa a30THOM KUCIOTH U
10 cM3 constHO¥M KMCIOTBI ¥ KUIIATSAT [0 TOJHOIO pacTBOPeHMsI HaBecKH npo6sl. K pactsopy npubasisior
20 cM3 pacTBOpa CEpHOI KMCJIOTH M BHIIIAPUBAIOT 10 GesbIX MapoB cepHoM KucaoThl. [locne oxmaxneHvs
npwirBaT 50 cM3 BOIBI, NPUOARISIOT 3 I' CEPHOKMCIOro AMMOHMS M HAIPEBAIOT IO PACTBOPEHHS CONEi

H CHOBa OXJIaXIaloT.
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K pas6aBreHHOMY pacTBOpy HpHOaBIsIOT aMMHAaK [0 IepeXoAa BCEro HUKEIS B pacTBOPHUMbIH
aMMHaqHBlil KoMIutekc ¥ 10 cm3 B u36nrrok. OCTaBisIIOT cTosiTh B TedeHHe 20 MMH B TEIUIOM MecTe [UIst
KoaryJsiliuy ocafxa ruapookuceit. Ocanok oTdMWIBTPOBEIBAIOT Ha GUIBTP CpelHel IUIOTHOCTH B CTaKaH
BMecTUMOCThIO 400 cm3, mpomeiBalor 30 cM® pacTBopa aMMHaKa U pacTBOPSIOT, KaK yKasaHo B IT. 2.3.2.1.
@wisTpar pasbasiasaior Boaoi xo 200 cM3, rorpyxaioT B pacTBOp NpeaBapUTeNIbHO B3BELIEHHbIE CETYATBIE
3MEKTPOMABl ¥ BBIIENSIOT HUKEb 3JEKTPOIM3OM IIPH IUIOTHOCTU TOKa 3—4 A/nM? M HampsiKEHHH OKOJIO
4 B B teuenune 1,5—2 4. Bo BpeMs 3JIeKTpOJH3a CTAKAH C PACTBOPOM 3aKphIBAIOT ABYMS MOJIOBHHKAMU
4acOBOrO CTEKJIa, B cepeliHe KOTOPhIX BBITOUCHBI OTBEPCTUS IJIS SJIEKTPOAOB.

JInst KOHTpOJISI MOJHOTHL BBUIENEHMS HUKens otoupaor 1 cMm3 pactBopa B dapdopoBbiii THres,
BBITIAPUBAIOT M30BITOK aMMHAaKa Y NPUOARISIOT HECKOJIBKO KalleJIb pacTBOpa AUMETWIrNMokcuMa. Ecnu B
TeyeHHe 3—4 MHH HE MOSIBUTCS KpacHas OKpacka IUMETWIIIMOKCUMATA HUKENA, SJEKTPOIU3 CUUTAETCS
3aKoHYeHHBIM. He BBIKTIOYas TOKa, YOUPAIOT CTAKaH C SJEKTPOJIUTOM U IOrPyXaloT 3JIeKTPOJIbl B CTAKaH
¢ Bonoi. Yepe3 HECKOIILKO MUHYT CTAKaH ¢ BOAOHM yOUpaioT, KaToAZ OOMBIBAIOT BOJOM M 3aTEM CITMPTOM,
BbIcyiuMBaloT npu 105 °C, oxnaxaaroT ¥ B3BEIIMBAIOT KATOX C CYMMOH MAacchl BBIAENUBIUMXCS HHMKEI,
KoOaJibTa, MEAM U ILIMHKA.

2.3.2. Onpedenenue Hukens, ocmaguiezocs 6 aneKkmpoaume u 6 ocadke eudpooxucei

2.3.2.1. DjexXTpOJIMT ¥ IPOMEIBHEIE BOIHI YIIApUBAIOT 10 50 ¢M3, 0XJIaXaloT, TIOAKUCIISIIOT COMSTHOM
KHCJIOTOM M IEPEHOCAT B MEpHYIO Konby BMeCTHMOCTBIO 250 cM3. Ocamok rumpooxuceit — mo m. 2.3.1
pacTBopsoT B 10 cM3 ropsiuero pactsopa CoNSHOM KMCIOThI ¥ (GHIBTP IIPOMBIBAIOT ropsideit Bomoli. PacTsop
[PUCOEAUHSIOT K PACTBOPY JJIEKTPOIMTA B MEPHOIl Ko6Ge BMECTHMOCTBIO 250 cM3, IOMUBAIOT 10 METKU
BOJIOM M TEepeMElLUBAIOT.

2.3.2.2. TIpu onpeneleHUd MAacCOBOM MOJM HMKENSS B OOBEIMHEHHOM pacTBope o 1. 2.3.2.1
(hOTOMETPUYECKIM METONOM B cTakaH BMectMMocTbio 100—150 cm3 otGupaior 25 cm? pacTBopa M MpH-
Gasisior 1 cM® pacTBOpa JMMOHHOM KUCIOTHI, 5 c¢M3 pacTBopa HancepHOKMCIoro ammonus, 20 cm3
pacTBOpa TMIPOOKMCH HATpus M 2 cM3 pacTBopa auMeTwiriuMokcuma. Pacrsop Harpesator mo 60 °C u
OCTABJISIIOT IPH ITOM TeMiiepatype Ha 5 MuH. PacTBop ox1aXnaloT, IepeHoCsIT B MEPHYIO KOOy BMECTH-
mocTeio 100 cM3, MONMBAIOT DO METKHM BOHOH U MepeMemnBaioT. VI3MEpAIOT ONTHYECKYIO IUIOTHOCTH
pacTBopa INpH JUIMHE BOJHBI 445 HM He paHbile, 4eM 4depe3 10 MuH nocie npubaBieHUs] pacTBOpa
TUMETWITIHOKCMMA. PacTBOpOM CpaBHEHUS ABJSETCS OOBEIUHEHHBIA PACTBOD, B3SATHIA B TOM X€ KOJH-
4ecTBe, 4To U Ipoba, ¢ nobaBieHreM BCeX peakTMBOB, KpOME AUMETHWINIMOKCUMA.

Maccy HUKeIss HAXOAT I0. PanyHpOBOYHOMY rpaduKy, MOCTPOEHHOMY B COOTBETCTBHUU C 1. 2.3.3.

2.3.2.3. Ilpu onpeneneHuy HUKeJsI B OOBEIMHEHHOM pacTBope 1o 11. 2.3.2.1 aToMHO-abcopOLMOH-
HBIM METOOM, PACTBOP PACHBLIAIOT B IUTAMS aLETHJIEH—BO3ITYX ¥ H3MEPSIOT AaTOMHYIO a6COpOIIMIO HUKEJIS
Tipy JIMHe BONHBI 232 win 341,5 HM napautesHO € PacTBOpaMM JUISL IIOCTPOEHUS! I'PalydpOBOYHOIO
rpadHuka.

KoHUEHTpaIMIo HUKEJIS HAXOAT II0 TPafyMpOBOYHOMY rpaduKy, [IOCTPOCHHOMY B COOTBETCTBHH C
m 2.3.4.

2.3.3. Ilocmpoenue epadyupoeounozo zpaguxa npu onpedeneHuu maccogoil doau Huxeas gomomempu-
YeCKUM MEMOOOM € OUMEMUNAUOKCUMOM

B ceMb M3 BOCBMM CTaKaHOB BMecTHUMOCThio 1o 100—150 cm3 orbuparor 0,2; 0,5; 1,0; 2,0; 3,0; 4,0
u 5,0 cM3 crangaptHoro pacteopa B, uto cootserctyer 0,02; 0,05; 0,1; 0,2; 0,3; 0,4 1 0,5 mr nukesns. Bo
BCE CTAKAHB! MPWIKBAIOT BOAY A0 25 ¢M3, mpuaMBaioT o 1 cM? pacTBopa JTUMOHHOM KHUCJIOTH M Jajee
NPOIOJDKAIOT aHAIN3, KaK yKa3aHo B 1. 2.3.2.1. PacTBOopoM cpaBHEHUS CIYKUT PACTBOP, He colepXaluuid
HUKEIb.

ITo nosy4yeHHBIM 3HAYEHHUAM ONTUYECKUX [UIOTHOCTEH pacTBOPOB U COOTBETCTBYIOLIMM MM Macco-
BbIM KOHLIEHTPAUMAM HMKENS CTPOST rpaJyMpOBOYHBIN rpaduk.

2.3.4. Iocmpoerue epadyupoeounoeo epaguxa npu onpedeaerul Maccosoli 004U HuKens amomno-abeopb-

- YUOHHbIM Memodom

B 1mecTb U3 ceMH MEPHBIX KOJI6 BMECTUMOCTBIO 1o 250 cM3 ot6upartor 1,0; 2,0; 4,0; 6,0; 8,0 1 10,0 cm3
CTAHJIAPTHOTO pacTBopa A, uro coorBetcTByer 1,0; 2,0; 4,0; 6,0; 8,0 u 10 Mr Hukens.

Bo Bce KonGh1 JOGABISIOT 10 2 ¢M3 CONSTHOM KMCIOTH, 1o 2,0 I CEpHOKKUCIOro aMMOHMUS, Pa30aBisIIOT
BOZO# 0 50 cM3, repeMeIMBAIOT 0 PACTBOPEHHUS COJE, NOMMBAIOT A0 METKW BONOM, IEPEMEIIMBAIOT U
U3MEPAIOT ATOMHYIO aOGCOpOLMI0 HUKE/IA HEMOCPEACTBEHHO A0 U Tociie U3MepeHust abcopOuumn HUKENs B
00BEeNMHEHHOM PACTBOpE, KK YKa3aHo B II. 2.3.2.2.

Mo nojy4eHHBIM 3HAYEHUAM ATOMHOM a6COPOILUH U COOTBETCTBYIOLLMM MAacCOBbIM KOHLIEHTPAllUsSM
HMKEIISl CTPOSIT IpafyMpOBOYHBIMA rpaduk.

2.3.3, 2.3.4. (A3meHennas penakums, A3m. Ne 1).
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24. O6paboTKa pe3yabTaToOB
2.4.1. Maccogyio nomo Hukesis (X) B IpoLleHTax BEMMUCIAIOT 110 (opMyie
(my—m,—m) - 100+ my- V. 100

m m-V,

X=

-+ X+ X,

rae m; — Macca Kartoja, T;

m, — Macca KaTola ¢ OCaIKOM HHUKeJ, KobalbTa, IMHKA, MEIU U IUIATHHEL, T,

m, — II0TEPsl MacChl aHOAA, T;

m; — Macca HUKeJst B 0ObeIMHEHHOM PAacTBOpE, HalIEeHHas IO IPalyMpOBOYHOMY rpaduky, T,
V — o00peM MCXOIHOro 0ObeIMHEHHOIO PacTBOpa, CM3;
| — OODBEM aTMKBOTHON YyacTy 0OBEIUHEHHOIO PacTBOPA, cM3;

m — Macca HaBeCKd HUKeJs, T;

X, — MaccoBasi Doyl MEAU B HUKene, %;

X, — MaccoBas no)nst KoGansra B HUKene, %;

X, — MaccoBas foisl LIMHKA B HUKene, %.

2.4.2. AGCOMIOTHBIE HOITyCKaeMbIE PACXOXIECHHS PE3YJIHTATOB IApaJUIEIbHBIX ONIPENeIeHUN He JOJIK-
HHI npeBbiuarh 0,4 %.

3. METOJ] PACYETHBIN

3.1. MaccoByio DOMIO HUKeS YCTaHABIMBAIOT 10 pa3HocTH Mexay 100 % u cyMMoit HOpMHpYEMBIX
npuMeceit mo 'OCT 849—97 wiu no T'OCT 9722—97.
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