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FOCYRABAPCTBEHHRMNAH CTAHAAPT COK3A CCP

L e T T R R e S
PYAbl YXENE3HLIE, KOHLLEHTPATDI, I-OCT
ATTIOMEPATHI M1 OKATBILLIA
eTofbl onpefleNéHns 3aKMCH HMKens
Iron ores, concentrates, agglomerates and pellets, (CT CBB

Methods for the determination of
T nickel protoxide 1201-78)

Mocranosnenuem locypapcroeninoro komurera CCCP no cranfapram ot 27 theepa-

na 1981 r. Ne 1194 cpox pekcreusn ycranoene
c 01.01.1982 r.

Ao 01.07.1987 r.

Hecobniogenme craHpaapra npecnenyercs No 3aKOHy

Hactosmuit ctaHnapT pacnpocTpaHsieTcss Ha KeJe3Hble PYABI, KOH-
HHeHTpaThl, arJlIoMepaThl ¥ OKATHIUHM H YCTAHABJAHBAET 3KCTPAKHHOHHO-
doTOMETPHUYECKHA METOJ ONpellesIeHUS 3aKHUCH HHKeJs IIpU MacCOBOH
none or 0,01 no 0,1%, doromerpuueckut — ot 0,05 no 1%, rpasu-
MeTpHuyecKud — oT 0,20 10 1% u atomHOo-abcopbuuonubid — ot 0,01

1o 19%.
Crannapt coorBerctayer CT C3B 1201-—-78.

1. OBLLWME TPEBOBAHMUSA

I.I. O6mue Tpeb6oBaHHs K MeroaaMm anamausza — no [OCT
23581.0—80.
2, SKCTPAKUMOHHO-DOTOMETPHUYECKMHA METOQL

Metox ocHOBaH Ha peakuuud B3aUMOJEHCTBUS HOHOB HHKeJsI C JH-
METHJITIHOKCUMOM B Iienounoi cpefe (pH 10—11) B npucyrcrBuu
OKHCJIHTEN ¢ 00pa3soBaHHEM KOMIJIEKCHOIO COeJMHEeHHS, OKpallleHHO-
Iro B KOPHYHEBO-KPACHBIH LBET, U (POTOMETPHPOBAHHH OKpPAUIEHHOTO
pacraopa.

Hukenb OTHENAOT OT MeUIAOIHX KOMIOHEHTOB (:Kese30, Mapra-
Hel H JIp.) 3KCTpakuued xaopodhopMOM B BHJAE IVIMOKCHMATa HHKeEJS,

3aTeM PE3KCTParupyloT COJNSTHOU KHUCJOTOM.

M3naHue oduuManbHoOe lNepeneuarka socnpeujera
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JKeJse30 nepes 3KCTPAKIHEH CBSI3BHBAKOT B TapTPATHHIH KOMILJIEKC,
MapraHel BOCCTAaHABJHUBAIOT A0 ABYXBAJEHTHOIO COCTOSHHA COJAHO-
KHUCJBIM THAPOKCHJIAMHHOM.

21.AnnapaTrypa, PeakKTHBB U PACTBOPH

2.1.1. Ina npoBeeHHsT aHAJH3a NPHMEHSIOT:

CIHEKTPOPOTOMETD HAH POTOINEKTPOKOJOPHMETD;

neyb MyQesabHYyIo ¢ TEPMODeryJsTopoyM, oOecrmeduBaroUly TeMIie-
patypy HarpeBa He MeHee 700°C;

TurJ d maatuaosbele 1o 'OCT 6563—75;

KaJui nupoceprHokucabiii mo 'OCT 7172—76;

kaaui opomuctuy no 'OCT 4160—74;

kanufi 6pomuosaroxucabiii no FOCT 4457—74;

x)ene3o (1II) cepuokucaoe no 'OCT 9485—74;

HHKeab o 'OCT 849—70:

aMMOHUH-BHKeab (11) cepnoxkucamii 6-Boauuit no 'OCT 4464—75;

kucaory coaanyio no I'OCT 3118—77 u pasbasnensyoo 1:10, H
pPacTBOP C MOJISIpDHOH KoHueHTpauHen 0,5 Moab/aM3;

kucaory asorHyio no 'OCT 4461—77;

Kucaotry cepuyio no I'OCT 4204—77 u pasbasaeHHywo 1: 1;

KHCJOTY  (TOPHCTOBOLOpOAHYI  (muaBHkosyw) mno ['OCT
10484—78:;

ammuak Boanun mo 'OCT 3760—79, nnorHoctbio 0,91 r/eM3, pas-
6apyedunisi 1 : 1, 1:50;

regpokcunaMusa rugpoxnopua no I'OCT 5456-—79, pacreep
100 r/ams3;

aMMOHHUA BHUHHOKHCAHH 110 [OCT 4951—79, pacreop 200 r/om3;

6poMun-6poMatHHi pactBop: 39 r 6poMucroro Kaaus H 10 r 6pou-
HOBATOKUCJIOTO KaJHA PacCTBOPAT B BOJe, NEPEAHBAIOT B MEPHYIO
K040y BMECTUMOCTHIO | JM3, AOBOIZAT BOAOH JO MeTKH U IepeMelHBa-
I0T;

aMMoHu#t Hafgceprokucand no 'OCT 20478—75, pacrBop 30 r/ams3;

HaTpusl ruapookuch o I'OCT 4328—77, pacrBop 50 r/ams;

COUPT 3THAOBHH peKTHOHKOBAHHHH  TexHuueckuid no [OCT
18300—72;

AuMeTuArJTHOKCHM o 'OCT 5828—77, ciMpTOBHH pacTBOp C Mac-
coBoit pnonert 1% wuan wenouHo#t pacreop 10 r/am3 (1 r AHMETHATIHOK-
cuma pacrtsopsoT B 100 ¢cm® pacrBopa ruapookucu Hatpusa 50 r/amd);

XJN0poPopM MEeJHUHHCKHH;

CTaHAapTHHIE PACTBOPH HHKeJs1; roToBAT U3 HUKeAs: (99,99%) uam
JBOHHOH CEPHOKHCJIION COJIM aMMOHHUSA-HHKEJH:

pactBop A: 0,7858 r HHKeJisI pPaCTBOPSIIOT B CTaKaHe BMECTHMOCTBIO
250 cm® B 20 cm3 cMecH COMSIHOH M a30THOH KHCJOT B COOTHOULIEHHH
3:1. PacTBop KMUnATAT A0 npekpalleHHN BLIAENEHHS OKHCJIOB a30Ta,
epesHBalOT B MepHYIO KOJOY BMeCTHMOCTbIO 1 IM3, MOJHBAIOT BOAOH
RO METKH H IlepeMeluHBapT HJAH 5,2884 r AJBOHHOR CEPHOKHCJOH COJMM
AMMOHHS M HHKeJIs PACTBOPAIOT B BOJAe ¢ nobasaeHuem 2 cM?® cepuok
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KHCAOTH B MepHOil Kosa0e BMeCTHMOCTbI0 | AM®, NOBOAAT BOHOH AO
MeTKH H NepEMEIHBAOT,

MaccoByI0 KOHHEHTPAlHI0O CTAHAAPTHOTO pacTBOpa HHKeJs, NMPUTO-
TOBJAEHHOIO H3 ABOHHON CEDHOKHCJOH COMH aMMOHHSA-HHKENS, YCTaHaB-
JHBAIOT I'PaBUMeTpHUECKHM MeTtonoM. | cm® pacTBopa A COOTBeTCIBY-
T | Mr 3aKucH HHKeJ4;

pactBop b: 100 cM® pacropa A nmepesHBAawOT B MepHYw KoJiby
BMECTHMOCTBIO | OM®, ROBOJSIT BOLOW A0 METKH M [eDEevelInBaloT.
1 cm® pactBopa D coorserctByer 0,1 Mr 3aKdCH HUKCJS.

22.]1lpoBenternue a”HaJnu3a

2.2.1. HaBecky pyiH, KCHUEHTparTa, arjoMepara Ksd OKaTHIiA
maccoli 0,5 r npu maccoBo# gosme 3akucu Hukens 1o 0,059% u 0,25 r
NPH MAaccoBO# Aosie 3aKHCH HHKens cBuie 0,00% momemarT B cra-
KdH BMeCTHMOCTbIO 250 cM® pactBopsioT B 15 ¢M® CONIAHOH KHCJIOTH
H O cM?® a30THOH KHCAOTH. PactBop BunapusaiwoTt Aocyxa. Cyxoit ocra-
TOK PAacTBOPAKT B & CM3 COMAHOH KHCJOTH, INPHAHBAT 90 cM? rops-
yeH BOJAbBI H OT(OHJLTPOBHIBAIOT HEPACTBOPUMBIH OCTAaTOK Ha (PHIALTD
CpeiHed  MJAOTHOCTH, YOJOTHEHHBIH  (QUABTPOOYMAXKHOH Maccof.
DuapTpar cofuparwT B MepHYK Koaby BMecTHMoCThbio 250 cm® (oc-
HOBHOH pPaCTBOP).

Ocanox Ha GUABTpe NPOMBIBAIOT 2—3 pasa ropsduefl COAAHON KHUC-
JIOTOH, pa3b6asaenHoli 1:10, 3aTemM ropsued BOAOH [0 HCUE3HOBEHHA
KeATOW OKpacku guuabTpa. EcJaH B HCOBITYyeMOM MarepHaJie OTCYTCT-
BYIOT HepacTBODHUMHE COeJHHEHUS HHKeJs, MNoCaeAyrlly o0paboTKy
HepaCcTBOPHMOro ocratka (cM. m. 2.2,2) onyckamT a olpeleseHHe
MPOBOILAT IO M. 2.2.3.

2.2.2. OunpTp ¢ 0CaAKOM NOMeUlalOT B IJATHHOBHIA THreNdb, 030-
Af0T 1 npoxkaausawTr npu o00—600°C. Oxnagus Tureas, OCTATOK
CMa4yHBawT 2—3 KanjsaMu BOAH, NpUOaBAAIOT O Kalejb CePHOH KHC-
JtOTH, pasz6asierdnon 1 :1,0 — 8 cM® PTOPHCTOBOLOPOAHON KUCAOTH H
BHMIapuBawT jgocyxa. Ocratok npokaansawpt npu 400—500°C, sarem
cnaasiAloT ¢ 0,5—1 r nHpocepHokucaoro kaaua npu 600—650°C.
Ilnas sHmilenayusaioT B 50 cM® COASHOH KHCJAOTH, pas3OaBJeHHOH
1:10, npu HarpeBaHuH. [lonyyeHHHH pacTBOp OXJIAKIAIOT U NpPHCOE-
JHHSIOT K OCHOBHOMY pacTBOpY.

2.2.3. PacrBop, noaydyeHHu# nmo nm. 2.2.1 wan 2.2.2, 10JHBaKOT BO-
J0#A A0 MeTKM M nepeMeuiuBampT. OrbuparpT anuksory 50 cM3, nepe-
HOCAT B CTakaH BMecTHMocTei0 250 cMm?®, npuausarT 10 cm® pacrBopa
BHHHOKHCJIOTO aMMOHHA, 1 ¢M3 pactBopa COJNAHOKHCJAOIO THAPOKCHJIA-
MHHA H pacTBOp amMMHuaka, pasbasjeHHoro 1 :1, 10 nosyuenus lge-
JIOUHOH peakUHH Ho JakMycoBol 6ymare (pH 9—10).

Cozep>KHMOe cTakKaHa NepejiMBAIOT B JeJUTEJbHYI0 BOPOHKY BMe-
creMocTthio 100 cM3, no6aBasiior 10 cM2 pacrBopa AHUMETHJIIHOKCHMA

(cmuproBHH pactsop), 10 ¢m® xjopodopMa H 3KCTPATHPYIOT B Teuye-
HHe 2 MHH.
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[Tocne pasnemeHust (a3 OpraHHYECKHH CJAOH IEPEeJHBAIOT B HAE/H-
TEJIbHYI0 BOPOHKY BMecTHMOCTbi0 00 cM3, a K BOAHOMY pacrBopy JHo-
caBaswrT 10 cm3 xmopodopMa W CHOBA 3KCTpParHpymoT DAacTBOp B Te-
yeHrne 1 MuH. OpPraHHYeCKHH CJIOH NPHCOEAUHAIOT K NepBOMY 3KCTpaK-
TY.

OO0benuHeHHBIH opraHudeckHii akcTpakt npombiBaiwT 10 cm® pacr-
BOpa aMMuaka, pas6asaensoro 1:50.

IIocne paszeneHusa ¢a3 OpraHHYeCcKHH CJOH NEpeJHBalT B ADPY-
ryio AeJHTEJNbHYI0O BOPOHKY BMecTHMOCTbi0o 50 c¢Mm3, npuausatr 10 cm3
pacTBopa ¢ MOJIIPHOH KOHIleHTpauueH coissHOH KHUCJAOTH 0,5 MOJb/AM3
¥ BCTPSIXHMBAIOT pacTtsop B Teyenue 1 MuH. Hukesab B 3THX yCa0BHAX
MepexoAuT H3 XJOPOQOPMHOro CJiod B BOAHBIH. BOAHBIA pacTBOp co-
JSHOKHCJOrQ HHKe/s MepeiHBaloT B MEpPHYI0 KoJ0y BMECTHMOCTHIO
100 cms.

B nennTesibHYI0 BOPOHKY A0OaBJSIOT O ¢M® pacTBoOpa ¢ MOJSPHOH
KOHIEHTpauued COMRHON KUCIHOTH 0,5 MOoAb/AM® U MOBTOPAIOT PE3KCT-
PAKLHIO HUKEJS U3 OPraHHYecKOro CJioA.

BoaHbIA C/I0H NPHCOEAHMHSAIOT K pAacTBOpPYy B MepHOH Koabe, rae
IPOBOASAT OKpalIHMBAHHE PAcCTBOPA HHKeJas [0 OAHOMY H3 YKa3aHHBIX
HUZKE BAPUAHTOB.

2.2.4. K pacrBopy B MepHOH Kosa6e BMecTHMOCThIO 100 cM® npuJu-
BaioT 10 cm® cnuproBOro pacrsopa JMMETHVIIJIMOKCHMA, & cMm® 6po-
MUAOPOMATHOrO pactsopa W yepe3 1 MuH — 20 c¢M3 pacTBopa aMMHa-
Ka, paszbasaeHdoro 1:1. PacrBop H0gUBaIOT BOAOH L0 MEeTKH H lepe-
MEIIWBAIOT (BapHaHT 1).

K pactBopy B MepHOH KoJab6e BMectuMocTblo 100 cMm® nmpuamsawot
40 cM3® pacrBopa ruapoOKHCH HATpus, 10 cM® HaZACEPHOKHCJIOrO aMMO-
Hua 1 10 cM® LeJOYHOro pactBopa AUMETHJIFJIHOKCHMA (BapHaHT 2)

llocwe noOGaBienusi KaXAOro peakTHBA PacTBOP TIIATEJBHO Iepe-
MEINHBAIOT, /TIOBOAAT BOAOH N0 METKH M CHOBA NePEMELIHBAIOT.

Hepes 40—50 MuH mocjie OKpaulMBaHUs pacTBopa (IO IEPBOMY
HJIH BTOPOMY CIIOCOOY) H3MEPSIOT OITHYECKYIO IIJIOTHOCTh €ro Ha
CIEKTPOPQOTOMETPE HJIH (POTOSJNEKTPOKOJOPHMETPE INPH MAaKCHMyMe
cBeTonponyckauus 460—470 HM, OpUMEHSS COOTBETCTBYIOUIYIO KlOBe-
Ty. PacTBOopoM CpaBHEHUS CJYXKHT BoJA.

2.2.5. 11 BHeCeHHs NONPAaBKH HAa MAacCy 3aKHCH HUKeJs B peakx-
TUBAX 4Yepe3 BCe CTAJHH aHaJH3a NMPOBOASAT KOHTPOJIbHLIH OIRIT.

llo BenvyrHe ONTHYECKOM IJIOTHOCTH aHAJMU3HPYEMOTO pacTBOpa 3a
BEIUETOM OITHYECKOH MJIOTHOCTH pPAacTBOPa KOHTPOJBHOIQ ONLITA Ha-
XOJST Maccy 3aKHCH HHKeJsA IO rpaAydPOBOYHOMY I'padHuKky.

2.2.6. [Ina mocTpoeHHss rpaayupOBOYHOrO rpadHKka B cTaKaHBHI BMe-
CTUMOCTBIO 110 200 cM® mpuauBaior u3 6woperkd 0,5; 1; 1,b; 2; 2,6 u
3 cM® CTaHZapTHOrO pacTBopa Hukesss (pactsop b), uTo cOOTBETCTBY-
er 0,05; 0,1;: 0,15; 0,2; 0,250 u 0,3 mr 3akucu HuKead. [lo6aBasiioT no
] © CepHOKHCIOrO XeJse3a, no 15 ¢cM3 cosIHOH KHCJHOTBH, MmO O cMm?
a30THOM KHCJIOTH H BBIIADHUBAIOT AOCYXA.
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Cyxo¥ OCTaTOK pacTBOPAIOT B O CM? COJIIHON KHUCJOTHI, NPHIUBAIOT
50 cm® ropsueii BOABI, KUMATAT, OXJAAXKAIOT U NepeJuBalOT pPacTBop B
MEpHYI0 K06y BMeCTHMOCTbIO 200 CM°, JOJHUBAIOT BOAOH A0 METKH H
II[aTeJIbHO NepeMelIuBajoT.

Or6upaimT aaukBoTy 50 cM® B CTAaKaHBl BMecTHMMOCTbIO 200 cM3,
npuausaior no 10 cm® pacTBopa BHHHOKHCJOTO aMMOHHA, 0O 1 cM®
pacTBopa COJITEOKHCJOr0 THADOKCHJIAMHHA I pAacTBOp aMMHaka, pas-
GapjgenHoro 1 :1, g0 noayyeHus UIEJOYHOH pEAKUHMH 1O JIAKMYCOBOH
Oymare, CoaepKHMO€ CTAaKaHOB MEPEJHBAIOT B JAeJUTEJbHbie BOPOH-
kK1 BMectuMocthio 100 cm3, npuauBarwTt no 10 cMm® pacTBopa ZUMETHU-
rAMoKcuMa (cnupToBHi pactBop), mo 10 cm® xsmopodopma, skcTparu-
PYIOT B TeueHHe 2 MmuH. llocae pasaeneHuss ¢pa3 OpraHH4eCKHH CJaOH
MepesiiBaloT B AEJHTENbHYI0 BODOHKY BMecTHMOCTbI 50 cM3, a K BOJA-
HOMYy pacTBOpY npHaHBawT 10 cM® xnopodopMa U CHOBA 3KCTPATHPY-
[OT B TeueHHe | MHUH.

O6beiHeHHbIH OpraHuYecKui 3KCTpPakT npoMuiBalT 10 cM? pact-
BOpa aMMHakKa, pasbasiiensoro 1 : b0.

Jlanee NpOBOAAT PEIKCTPAKIIUI0O HUKEJA H3 OPraHHYECKOIo  CJIOof
pacTBopoM  C  MOJISIDHOW  KOHUEHTpauued  COJSAHOM  KHUCJOTH
0.5 mouab/am® B coorBereTBHH ¢ 1. 2.2.3.

OKpaliyBaHue COJITHOKHCJOrO pPacTrBopa HUKeJssl NPOBOAST MO OJ-
HOMY H3 CIIOCOOO0B, IPHBEeAEHHLIX B II. 2.2.4.

2.2.7. KOHTPOJBHBIN ONBIT AJsi TPALAYHPOBOYHOrO rpaduga NIpoBoO-
AT, KaK YKasaHo B Il 2.2.6, 6e3 Ho0aBJieHHs CTAHJApPTHOIO PacTBOpa
HUKEJsI

[lo mosiyyeHHBIM 3HAUEHUSIM ONTHYECKOH TMJIOTHOCTH pPacTBODPORB
Ayl I'paJiyHpOBOYHOro rpauka 3a BBIUETOM ONTHYECKCH IJIOTHOCTH
pacTsopa KOHTDOJIBHOI'O OMBITA ¥ COOTBETCTBYIOUIMM HM MaccamM 3a-
KHCH HUKEeAA CTPOAT IPAAYHUPOBOUYHBIH IpadUK.

[Ipu Hcnosib30BaHHH AJIs1 pacyeTOB MAaCCOBOH AONH 3aKHCH HHKEJAS
MeTOla CPaBHEHHS OJHOBPEMeHHO C aHaJH3HpyeMOH npoboii B TPH
cTakara BMeCcTHMOCTbO 250 ¢cM® moMemiajT aJUKBOTH CTAHIAPTHOrO
pacTBopa HHKeJs1 (pacTtBOp Db) B COOTBeTCTBHH C NpeAnoJaraeMmoil
MacCoBOM JOJIeH 3aKHCH HHUKe s, NpubaBasioT 15 ¢cM3 COASAHOH KHCA)D-
YH H 5 CM® 330THOH KHCJOTH H NPOBOAST 4Yepe3 BCEe CTAAHH AaHaJaH3a
B COOTBETCTBHH ¢ nn. 2.2.1—2.24.

23 O6paboTka pe3yJabTaTOBRB

2 3.1. MaccoByo n0410 3aKUCH HHKeJss (X) B IpOUEHTaxX BHIYHCA-
[0T 00 dhopmy.Je

B ml,K.IOO
X = m-1,00 °?

I'Ae m;—Macca 3aKHCH HHKe, HadudeHHAss IO TIpajyHPOBOYHOMY
rpa@HKy, MT;
/n — Macca HaBeCKH NPOOH, COOTBETCTBYIOHMIAS aJiHKBOTE AHAaJH-
3HPYEMOro pacTBopa, T;
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K — xo3bpuuneHT nepecyera MacCoBOH AOJH 3aKHCH HHKeAS Ha
MAaCCOBYI0 JOJIIO €€ B CYXOM MaTepHanse, BHIUHCJAEHHHH 1o

dbopmyJie
K 100

_— e ———r—— j

10C—Wp

rie W, — MmaccoBas [0/ THIPOCKONHYECKOH BJATH B aHAJHM3HPYEMOH
npole; onpepensemas no [OCT 23581.1—79, 9%.
2.3.2. PacxoxaeHne MeXAy pe3yJbTaTaMH ABYX ONpeAeJeHHH NpH

NOBEpUTEJbHOH BepOoATHOCTH P=0,95 He HOJIXHO NpEBHIIATH BEJU-
UHHBI, VKa3aHHOW B TtabJa. 1.

TaObauuma I

MaccoBas A0AA 3akhHCH HUKeNs,% Jdonyckaemoe pacxoLaenue, %

Or 0,01 nmo 0,025 0,003
Cs. 0,025 _ 0,05 0,004
0,03 , 0,1 Q0,006
. 0,1 . 0.2 0,02
. 0,2 . 0,5 0,03
, 0.5 y 1 0,04

3. ®OTOMETPHUECKMM METOJ

MeTo OCHOBAH Ha peaKUHWH B3aUMOJEHCTBHS HOHOB HUKEJISI C AH-
METUJIJUOKCUMOM B 1eso4dHou cpene (pH 10—11) B npucyTcTBUHH
OKHCJUTENA ¢ 00pa3oBRanueM KOMILJIEKCHOTO COEJHHEHHS, OKPAaIIeHHO-
r0O B KOPHUHEBO-KPACHBIH I[BET U (HOTOMETPHPOBAHHH OKpalleHHOra
pacTBopa.

Biigsinve :KeJjje3a U Maprasia yCTPaHsiiOT CBSI3bIBAHHEM HX B KOM-
IJIEKCHl JIUMOHHOH HJH BHHHOH KHCJIOTOH.

31.Annapartypa, PeakKTHBB H PacTBODPDH

3.1.1. Jlns npoBeAeHus aHaJu3a NPHUMEHSIOT anmaparypy, pPeaKkTu-
Bbl H PACTBOPHI T€ K€, 4yTO B . 2.1, H JONOJHHTEJABHO:

kucaory suHuyio no [OCT b5817—77, pacrBop 200 r/am3;

kucaory JgumonHyio 6e3sondyio no JTOCT 3652—69, pacrsop
200 r/nm?,

3.2.llpopenenue a”HasmHu3a

3.2.1. Hagecky pyabl, KOHIleHTpaTa, arjaovepara WJAY OKaThIa
Maccoit 0,5 r nmpu maccoBod moJie 3akucu Hukeas jpo 0,1% wu 0,25 r
[IpU MACCOBOH Aose 3aKHCH HHKeJd csbiwe 0,1% momelnaroT B cTakaH
BMecTUMOCThIO 250 cM3, pacTBOPAIOT B 15 CM® COJNSAAHOA KHUCAOTHL H
5 ¢Mm3 a3oTHO#N KHUCHOTHL. Jlajsee aHaau3 NPOBOAAT B COOTBETCTBHH C
nm. 2.2.1 u 2.2.2.

3.2.2. 13 Kaxaoro moJy4eHHOro B COOTBETCTBHH ¢ 1. 3.2.]1 pacr-
Bopa B MepHBle K0J6b BMecTHMOCTbio mo 100 cm® orbuparoT no JBe
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aJIUKBOTH 25 cM3 npu Maccosoif xoJae 3akucH HHkesst ot 0,1 no 0,0%
uno 10 cM® — npr MaccoBoi foJse 3aKHCH HuKend oT 0,5 npo 1% u
OKPaImHBAIOT PACTBOP HO OJHOMY H3 HHIKE yKa3aHHBIX CIOCOOOB.

Cnoco6 nmepBHA: K OXHOH asiMkBOTe npHauBawT 20 cM? pacrtsopa
JHUMOHHOH KHCAOTH, D cM® COJSIHOH KHUCJOTH, pa3babieHHOH 1:4,
5 cm® pacrBopa GpomHA-Opomara KaJjHd, 25 cm® pacTBopa aMMHaKa,
pasfassieddHoro 1 :1, u 10 cv® cnuprosoro pacrsopa JAHMETHJIIJBHOK-
ciiMa. Ko BTopon anaukBoTe 400aBASAIOT Te 2Ke PeaKTHBH, KpoMe pacTt-
BOpa AHMETHArJAHOKCHMA (POHOBBIH pacTBoOp).

Cnoco6 BTOpO#: K OAHOH aJauKBoTe npuausawmt 10 cM® pacrBopa
BUHHOH KHCJOTH; 40 cM® pacTBopa ruapookucH Hatpus, 10 cm® pacrt-
BOpa HajcepHOokucsoro ammonns u 10 ¢M® uieaousoro pacrsopa Iu-
METHArJINOKCHMA. KO BTOpPOH aJHKBOTE BMECTO pacTBOpa AHMETHJITJIH-
OKcrMa TNpuauBaioT 10 cM® pacTBopa THAPOOKHCH HATpPUA (HOHOBLIH
pacTBoOp).

[locae gofOaBaeHU KaxXAOro peakTHBa pacTBOp TUIATENAbLHO MNepe-
MmemuBawT. HYepes 10—15 MUH H0/uBaIOT BOJAOH A0 METKH, CHOBaA Ie-
peMemtHBawT. M3MepaoT ONTHYECKYIO TIOTHOCTh HA CNEKTPOPOTOMET-
pe UJAH (POTOJEKTPOKOJODHMETpe NPH MAKCUMYMeE CBETONPONYCKAaHHSA
460—470 HM B COOTBETCTBYIOUlEeH KioBeTe, B kKauectBe pacrBopa cpas-
HEHHS HCIOJB3YIOT POHOBLIM PACTBOP.

3.2.3. 1151 BHeCeHUs NMONPaBKH HA MACCy 3aKHCH HHKeasl B peax-
THBAaX yYyepe3 BCe CTAAMH AHAJU3a NPOBOLAT KOHTPOJbHBIH OMNHIT.

[Io BesnuHHe ONTHYECKOH NJOTHOCTH AHAJH3UPYEMOTO pacrTBopa
34 BblYeTOM ONTHYECKOH HJIOTHOCTH pPacTBOPAa KOHTPOJBHOIO OIbITA
HaXOAAT Maccy 3aKUCH HHUKERA M0 TPAAYHPOBOYHOMY Ipa@HKYy.

3.2.4. Jlnsl NOCTPOeHUs] TPALYHPOBOYHOTO TrpaHuKa B CTAKaHBL
BMecTuMocThio o 250 cM® npuauBawTt U3 6opeTkH 2,0, 5; 7,5; 10;
12,5; 15 cm® cranjaprHoro pacrBopa Hukeas (pacrsop b), uTo CcoOT-
BerctByer 0,25; 0,5; 0,75; 1; 1,25; 1,5 Mr 3akucu Hukead: no06aBJAAIOT
no 0,5 r cepHOKHCAOrO XKejesa, o 15 cM3 CoMSIHOH KHCJAOTHI, IO O CM®
A30THOHM KHCJOTHI, BHIapuBaloT Aocyxa. CyXoH OoCTATOK PacTBOPSIOT B
O CM3 CoJisiHOM KMWCJEOTHI, npuauBaioT 50 cM® ropsiuei BOABI, KHIATHT,
OXJIaKAal0T H INMepeJIHBAIOT PAacTBOP B MEpPHbIE KOJIObI BMECTHMOCTLIO
250 cM3, DOJHBAIOT BOAOH MO METKH M THIATEJbHO NEpeMeHiuBalor.

M3 kaxxaoid KoAOW OTOUPAIOT ABE aJHKBOTH 1O 20 cM® B MepHbIe
KoaA0ul BMecTUMOCTBI 100 cM3, npuausapoTr no 20 c¢m3 pactBopa JH-
MOHHOH KHCJIOTBI (MepBHH CIIOC00 OKpamHBaHusa) Hau 1o 10 cM?® pacrt-
BOPA BHHHOH KHCJOTH (BTOPOH CHNOCO0 OKPAIWHBAHUA) M paJjiee aHa-
JIU3 NPOBOLAAT, KAK yKa3aHo B . 3.2.2.

3.2.5. KOHTpOABHNH ONBIT AJs TPaAyHPOBOUHOro rpaduka MnpoBoO-
IAT, KaK yKasaHo B 1. 3.2.4, 6e3 gobaBijieHus CTAHAAPTHOrO PacrBO-
pPA HHKeJs.

[Io monyyeHHHM 3HaYeHHAM ONTHYECKOH IJIOTHOCTH PACTBOPOB AJS
rpalyAPOBOUHOI0 rpadmuka 3a BBIYETOM ONTHYECKOH MJIOTHOCTH pAacT-
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BOpPa KOHTPOJILHOrO ONBITA M COOTBETCTBYIOHIHM HM MAaccaM 3aKHCH
HUKEJS CTPOAT IrpafYHPOBOYHHH I'padHK.

3.3.O6paboTKa pe3yJbTaTOB

3.3.1. MaccoByo o0 3aKHCH HHKens (X;) B NmpoueHTaxX BHYHC-
JAI0T 110 popMyae, IPpUBEAEHHON B 1. 2.3.1.

3.3.2. PacxoxaeHHe MeXJAy pe3ynbTaTaMu ABYX OHpelesIeHHH INIpH
HOBepUTesbHOH BepoATHOCTH P=0,95 He n0/KHO NpeBHIUATHL BeJH-
YHHBI, YKa3aHHOH B Taba 1.

4. TPABUMETPHMECKMHX METO[L

Meros OCHOBaH Ha OCaXKJEHHH HHKeJNd U3 aMMHAYyHOrO pacrsopa
AUMETUIATIMOKCHMOM H TPaBUMETDPUUYECKOM ONpeJeJeHUd €ro B BHIE
AUMECTHAIVINOKCHMATA HHKesas. DBJHsHHe XKejle3a, MapraHua, XxpoMma
YCTPAHSAIOT CBA3LIBAHHEM HX B TAPTPATHBIE KOMILJIEKCHI.

41.AnnmapaTtypa, peakKTHBH H PacCTBODH

4.1.1. lnga npoBeieHUS1 aHAJ/IU3A IPHUMEHSIOT:

eyb MY(QeJJbHYI0O C TePMOPEryafaTOpOM, 00eCIeuHBaUIYI0 TeMIe-
paTypy HarpeBa He MeHee 700°C;

Turau nnatuhosbsle mo F'OCT 6563—75;

KA CYWHAbLHBIA C 3JIEKTPOOOOrPE€BOM H TEPMOPETYJASATOPOM;

TEPMOMETD PTYTHHIH TEXHHUYECKHH CTeKJSHHBIH C LIeHOH JAeJEeHHs He
6onee 2°C mo 'OCT 2823—73;:

duaprpul crekasanbie (Ne 3) o FOCT 9775—69;

skcukarop no I'OCT 6371—73;

KaJdbUHH XJA0pUCTHIH maaBieHbld no 'OCT 4460—77, npoxaneH-
HBIH npu temmeparype 700—800°C, an#a 3amosHeHHsT 3KCHKATOPA;

Kanui nupocepHokucaniii no 'OCT 7172—76;

Kucaory BuHHYyio 1o ['OCT 5817—77;

kucaory coasinyo no 'OCT 3118—77 u pasz6asaennyio 1:1, 1:10;

KucaoTy a3otHyio no 'OCT 4461—77;

Kucaorty cepayio no 'OCT 4204—77 nnsa 32n01HeHUS 3KCHKATOpa
u pasbaBieHHyw 1 : 1;

KicaoTy ¢ropuctoBogopoanyio no 'OCT 10484—78;

amMmiuak oAbl mo I'OCT 3760—79, naorHocteio 0,91 r/cems;

CUpT 3TUNOBBIH pekTHPUKOBaAaHHHHK no 'OCT 18300—72;

auMetuaranokcuM no ['OCT 5828—77, 1% -Huii COMPTOBHIA PacCT-
BOP.

42 IIpoBepgeHHe aHaJH3a

4.2.1. HaBecky pyAR, KOHIEHTpATa, arjoMepara HJH OKaThllla
Maccoii 1—2 r momewiaiT B cTakaH BMectuMocThio 400 cm?®, pactBo-
pAoT B 30 ¢cM® comsiHOR KHUCJAOTH B 10 ¢M® a30THOH KHCJOTH. Pactsop
BhiMapuBalor gocyxa. Cyxo#i octarox pactsopgior B 10 cMm® consHoM
KHCJOTHI, npuanBaioT 50 cM® ropsueit BoAbl H OTGHJIBTPOBHBAIOT He-
PACTBOPHUMEIH OCTATOK HAa (PHJABTP CpeAHEeH NJOTHOCTH, YIJIOTHEHHHIH
HeOONbUIHM KOJNHYECTBOM QUABTPOOYMAXKHOH MACCHI.

102



rocr 23581.22—81 Crp. 9

OunprTpar cobMpaoT B cTakaH BMecTHMOCTBIO 600 cMm3. Ocanoxk Ha
¢duAbTPpEe NPOMHBAIOT 3—4 pasa ropsyed COJMAHOH KHCJIOTOH, pa3bas-
JeHHoH 1 : 10, 3ateM 5—6 pa3 ropsuyedl BOAOH (OCHOBHOH pacTBOP).

4.2.2. OHABTP ¢ OCAAKOM IMEPEHOCAT B IJIATHHOBBIA THIreJb, 030-
Jaa0T 1 npokanuBawT npu 500—600°C. OcTtaTox cMauyHBalOT HECKOJb-
KUMH KalJsIMH BOJAB, NPHUJAHBAIOT O KameJb CEPHOH KHUCAOTHI, pa36aB-
nedHo 1:1, 5—10 cM® HTOPHUCTOBOZOPOAHON KHUCAOTH], BHIILAPHBAIOT
nocyxa u npokanausart npu 400—500°C. Ocrartok cnaasasiior ¢ 1—2r
nupocepHokucyaoro kKaaus npa 600—650°C. Ilnas BHINEMAYHBAIOT B
50 cMm3 coJisiHO# KHCJOTH, pasfasyenHon 1 : 10.

4.2.3. IlonyyeHHBIA pacTBOp NPUCOEAHUHSAIOT K OCHOBHOMY pacTBO-
py, pasbasmgi0oT BoAOH A0 oObeMa npubausureabHo 300 cm3, mobas-
JSAIT O © BUHHOH KHCJIOTBEl Ha KaXAbld | I' HAseCKH H aMMHAK A0 MO-
JyY4eHH s CJaloLIeJIOYHON peaKIHH.

PactBop MOAKHCIAIOT HECKOJBKHMU KAaIJISIMH COJISHOH KHCJOTHI,
pas6aBsenHod 1 :1, u HarpeBawrt po 70°C, 3arem pobasisitor 25 cm?®
pacTBOpa AUMETHJNIHOKCHMA H MOALIEJSAYHBAIOT AMMHAKOM 0 IOSAB-
JIeHud cjaadoro samnaxa.

PactBop ocraBasiotT HA 1 y npu 50—60°C, nmocae dero oTduJILTpO-
BHIBAIOT OCAJ0K Ha (UJLTD CpeIHEHl MJIOTHOCTH H HNPOMBIBAIOT TEIJIOH
BosoH. Ocagok pacrBopsioT B 30—50 cM3 ropsiuell coNAHOH KHCJIOTHI,
paszbaBigeHHON 1:1, cobupas ¢puabrTpar B TOT Ke CTAKaH, B KOTOPOM
NPOBOAHJOCh ocaxaeHHe, DUJIbTP NPOMBIBAIOT HECKOJbKO Pa3 rops-
yeit pogoii. J1o6aBasgoT 1 T BHHHOH KHCJOTH U aMMHAK [0 cJjhabo-lie-
JIOUHOH peakluH. PacTBop NOAKHCJAIT HECKOJbKHMH KamJAMH COJIS-
HOH KHCJOTH, pasbasieHHod 1 :1, HarpemawT go 70°C, mno06aBaAsiIOT
15 cv® pacTBopa AUMETHJIIJIHOKCHMA H NOALIENAYHBAIOT aMMHAKOM [0
MOsIBJIEHHS CJaboro samaxa.

JlaoT ocagky nocrosath 20—30 Mun npu 50—60°C, 3arem oOT-
(UILTPOBBIBAIOT HAa IMPEABAPHUTENLHO B3BeUIeHHLIH  CTEKJAHHBLIHA
¢GuasTp Ne 3, MPOMBIBAIOT TENJIOH BOJAOH, BHICYUIMBAKT JO NOCTOSAH-
Ho#i Maccel npu 105°C u mocae oxJiaxkKJaeHHsI B 3KCHKaTope B3BelllMBa-
IOT.

4.2.4. JIns BHeCeHHA IIONPaBKH HA MAacCCy 3aKHCH HHKeJSl B peakK-
THBAaxX 4Yepe3d BCe CTAJAHH aHaAJH3a NMPOBOAAT KOHTPOJIbHBEIH OIBIT.

43.06paboTKa pe3yJbTaTOB

4.3.1. MaccoBylo pos0 3akucH HUKenst (X;) B NMpoueHTax BBIYHC-
JISIIOT 10 (POpMyJIe

X — my-0,2586- K- 100
2 m ’
TJle m; — Macca ocajakKa AHMEeTHJIrJHOKCUMAaTa HHKeJd, I';
m — Macca HaBeCKH, I
0,2586 — K03bdHUHEHT nepecyeTa AUMETHAIJMHOKCHMATA HHKeJad Ha
3aKHCh HHKeJH;
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K — Ko3(pduuueHT nepecyera MacCoOBOH AOJH 3aKHCH HHKeAS Ha
MaCCOBYIO HOJII0 €€ B CYyXOM MaTepHaJie, BHIYUCJEHHHH 110

dopmyJie 1. 2.3.1.
4.3.2. PacxoxiaeHne MexXay pe3yabTaTaMH ABYX ONpeAesieHU#N NpH
JOBEpHUTEJNbHOH BeposATHOCTH P=0,95 He A0JXHO NpEBHIIATL BeJU-

YHHBI, YKa3aHHOH B TabJ. 1.

5. ATOMHO-ABCOPBLIUOHHLIA METOA

MeTos OCHOBAH Ha H3MEPEHHHM IIOIVIOLUEHHS H3JYUEHHS JaMo ¢
IOJIbIM KAaTOJAOM aToOMaMH HHKeJdd IMpH JJjuHe BOJHH 232,0 uaH
341,50 uMm. Jlnsg aToMH3auHM pPacTBOPOB HCHOJb3YIOT MJaMfA ALETH-
JeH— BO3/yX.

b.l.Anmaparypa, peakKTHBB H pPacTBODH

0.1.1. Jlnd npoBefeHHs aHaNIHW3a NIPHMEHSAIOT:

aTOMHO-a0COPOUHOHHBIA CHEeKTPOPOTOMETP € HCTOUHHKOM H3Jyue-
HUSA AJS HUKeJA;

Meub MY(DEJIbHYIO C TepMOpPeryasaTopoM, O00€CneduBaIIYI0 TEMIEe-

patypy HarpeBa He MeHee 700°C;
turau njgatuHosble o FOCT 6563—75:
aueTHJIeH PACTBOPEeHHBIH W rasoobpasnblii TexuHueckuii mo I'OCT

5457—75:
Kanui nupocepHokucasit no FOCT 7172—76;

XeJse30 kKapoouuabHoe (99,99%);
HukeJb 0o 'OCT 849—70;
ammouuit ¢propucteii mo F'OCT 4518—75, pacrsop 400 r/amé

(XpaHST B MOAUITHIEHOBOM COCYIE);
Ha"puH ¢gropucteid no 'OCT 4463—76;
amMoHHi-HUKeab (II) cepHokucabt 6-soanbiid o 'OCT 4464—75;
xucaoty codasnyw no OCT 3118—77 u pasbasnennyio 1:10;
kKucsoTy a3otHyio no 'OCT 4461—77;
kucaotry cepHyw no I'OCT 4204—77 u pas6bapaeHHyo 1:1;
KucaoTy gropucrosogopoauym no 'OCT 10484—78;
CTaHJApPTHHE pPAaCTBOPH HHKeJs: TOTOBAT M3 HHKeasd (99,999%)

o ABOMHOU CEPHOKHCJOH CONMH aMMOHHSA-HHKeN A;
pactBop A: 0,7858 r HHKeJs pacTBOPSIOT B CTAKAHE BMECTHMOCTLIO

250 cm® B 20 cM® cMecH COJISTHOH M a30THOH KHCJIOT B COOTHONIEHHH
3:1. PacTBop KHNATAT A0 NpeKpalleHHs BHIAECJEHHS OKHCJIOB a30Ta,
MepejHBalOT B MEPHYIO KOJOy BMeCTUMOCThbIO 1 AvM3, moauBaioT BOAOM
10 MeTKH M IepeMelIUBAIOT uad 5,2884 r HBOWHON CEPHOKHCJOH COJH
AMMOHHS M HUKEJSI PAaCTBOPSHIOT B BOAe ¢ Ho0aBneHHeM 2 cM3 cepHOM
KHCJOTHL B MEPHOH KoJi0e BMEeCTHMOCTbIO 1 AMS3, A0JHBAIOT BOJZOH IO
METKH H mepeMemuBaioT. 1 ¢M® pactBopa A cOOTBeTCTByeT 1 MrI 3aKu-

CH HHKeJA;
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pactBop b: 100 cm® pacTtBopa A mepesHBAlOT B MEPHYIO KOJO0y
BMECTUMOCTbI0 1 AM3, NOMHBAIOT BOAOU N0 METKH H IEepPEMELIHBAIOT.
1 cM3 pactBopa b cootrBetrcTByeT 0,1 Mr 3akucH HHKeJs.

b.2. IlpoBengenune aHnajgu3a

5.2.1. HaBecky pyAabl, KOHUEHTpATa, arJoMepara HJAd OKaThlIa
Maccodl 1 r moMenialT B CTAKAH BMeCTHMOCTbIO 250 cM3, pacTBOpPHIOT
B 15 cMm3 coriHOH KHCJOTHL M O c¢M3 a30THOH KHUCJOTH. PacrtBop BuIa-
pusawT aocyxa. Cyxo# OCTaTOK PAacTBOPSAIOT B & cM® COJIFHOH KHCJIO-
Tbl, NpuauBawT 50 cm3 ropsyeir BoAbl B OTPUALTPOBHBAIOT HEPACTBO-
DUMBIH OCTATOK Ha OYMAaxXHbIid (PHUNBLTD CPEAHEH MJOTHOCTH, VYIJAOT-
HEeHHbIH HEHOJDLIIHM KOJHUYECTBOM (QUABTPOOYMAXKHOH Macch, COOH-
pass QUABTPAT B MepHYI0 KOJOY BMecTHMOCTbIO 250 cM® (OCHOBHOH
pacrBop). PUABTD ¢ 0CAAKOM IPOMBIBAIOT 2—3 pa3a ropsfued CoJsi-
HOH KHCAOTOH, paszbasyedHHod 1 : 10, sarem 3—4 pasa ropsuen BOJOH,
MOMEIAT B IIJIATHHOBLIA THIeJb, 030JAT H NPOKaauBaOT NpH H00—
600°C. OcrtaTok B TUrJie CMAuyMBAIOT BOAOH, nobaBasitoT 2—3 KanJji
CEPHOM KHCJAOTHI, pa36aBjaeHHod 1:1, 5—I10 cm3 dTOpUCTOBOAOPOAHON
KMCJAOTBH M BhIIapuBawT nocyxa. Ocraroxk npoxkanuparnot npd 400—
500°C, 3aTeyM cnmaBasiOT ¢ 1—2 r NHPOCEDHOKHCJOrO KAajud INpH
600—650°C. Ilna BbimiesauuBaloT B o0 cM® COJNSTHOH KHCJOTH, pas-
OapsiedHod 1 :10. [JosyueHHBIH pacTBOp NPUCOEJHHSIOT K OCHOBHOMY
PACTBODY, OXJAaXAAaloT, AOJUBAIOT BOLOH N0 METKH U IepeMell’BaloT.

JlonycKkaercd pasJjioKeHHe HAaBeCKU IMPOBOAHMTH CAeAyIOLIHM obpa-
30M: HaBeCKy MacCOH | r mOMelawT B CTAKaH BMECTUMOCThIO 200 cMm?,
NMPpUJEMBAIOT 105 cM3 CONAHON KHUCJAOTH, npubasiasaior 0,0 r GTOPUCTOrO
HaTpusi uau | cM® pacrBopa (PTOPHCTOrO aMMOHHSI H HArpeBaioT o
pactBopenusd. K pacTBopy NpUAHBAIOT O cv® a30THOH KUCJOTHI, KHIIf-
TAT ZO YJaJjieHHS OKHUCJAOB a30Ta U BHINAPHBAKT A0cyxa. BrimapuBa-
HUe focyXa ¢ b cM3 CONSAHOH KHUCJAOTHl MOBTOPSAIOT ABaXAB. OCTaTOK
pacTBOPSAIOT B O CM3 COJNITHOM KUCJOTH, NpUauBawT b0 cMm3 ropsuei
BOABI, PACTBOP NEepesMBalOT B MEPHYIO KOAOYy BMecTHMOCTLIO 250 cMm3,
OXJIaXK1Aal0T, LOJHBAKOT BOAOH 10 METKH U NepeMelIHBAIOT.

5.2.2. Ilpn MaccoBod noJsie 3akucu Hukead ao 0,1% doromerpupy-
I0T pacTBop, noJaydeHHbId mo m. 5.2.1, [Ipu maccoBo# goJie 3aKHCH HH-
keasa 6osee 0,1% orbuparoT aqMKBOTY pacrBopa 25 cM® B MeEpHYIO
KOJA06y BMeCTHMOCTbIO 200 ¢M3, HOJMBAKOT BOAOH A0 METKH H IepeMe-
LIHBAIOT.

PacTBopH BBOAAT B IJlaMsd BO3AYX—aleTHJEH aTOMHO-abdcopb-
LIHOHHOT'O CHEeKTpOodoTOoOMeTpa U H3MepsAT abCcopOUHI0O HHUKeNA IMpH
AJUHE BOJHLL 232 HM.

[Ipu MaccoBoH moJie 3aKUCH HHKesnd B npobe Oosee 0,1Y% MoxkHO
doToMeTpHpOBaTL PacTBOP, MOJYUEHHBIH 1Mo M. 5.2.1, 6€3 aJHKBOTHPO-
BaHHUS, HCIIOJIb3YS MEHee UYBCTBHTEJbHYIO JHUHHUIO 341,50 HM.

Kaxabeid pacTBop (POTOMETPHPYIOT ABAXKIAB M AJHA pacuera 6Gepyr
cpefHee U3 JBYX 3HaYeHUH abcopOuuy.
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IIpu cMeHe pacTBOPOB CHCTEMY pacHBJIEHHS MPOMBIBAIOT BOA®H A0
IIOJIYYEHH S HYJIEBOIO NMOKAa3aHUA HIKaJH MpUOopa.

0.2.3. [ln9 BHeCeHHs1 NONPAaBKH HA MACCYy 3aKHCH HHKeJS B peak-
THBax 4Yepes3 BCe CTAaAUM aHaJau3a NPOBOAAT KOHTPOJLHHHU OIHT.

[1o BaliieHHBHIM 3HAayeHHsIM aOCOPOIHH HCCAELYyeMOro pacrBopa 3a
BHIYETOM 3HauyeHHs abcopOUUM pacTBOpa KOHTPOJILHOTO OINBITA, MOJY-
YeHHOro MapaJjneilbHo ¢ npobamu, HAXOASAT MACCy 3aKHCHU HHUKeJs IO
TPajAyHPOBOYHOMY IpaduKy.

5.24. U3mepennue abcopbuuud HHUKeJ

9.2.4.1. Ilpu usamepennu abcopObuuu pacTtBopoB HA JuHUHM 232,0 HM
JJisl MOCTPOCHHUA TPAAYyHPOBOYHOrO rpadHka B CTAKaHBI BMECTUMOCTLIO
no 250 cm® nomewiawT mo 1 r xkenesa, NpuaHBapT u3 6ioperku 1,0;
2,5; 5,0; 10,0 u 12,0 cm3 cranmapTHOro pactsopa HHKeasl (pacTBop
b), uto coorBercrByer 0,10; 0,25: 0,50; 1,00 u 1,20 Mr 3axuUcH HHKe-
J, BO BCE CTAKaHH MNPHJHBAIOT 10 15 cM® CONAHOH KHCAOTH, 1O
O CM° a30THOH KHCJOTH H BBINApHBAIOT AocyXxa. CyxXoH OCTaTOK pacrt-
BOPAIOT B O CM?® COJISIHOH KHCJIOTHL [IDH HArpeBaHUH, OXJAAXKAAKT, NpH-
auBarwt 20 c¢M? BOJAH M NEpeJHBAIOT PACTBOPHI B MepHBIE KOJOBI BMe-
CTHMOCTbIO 200 CcM3, M0JIMBAIOT BOAOH N0 METKH, NepeMELINBAIOT H U3-
MepsiloT abcopOUHI0O pACTBOPOB, KAK YKAa3aHO B 1. 0.2.2.

5.2.4.2. Ilpu usmepenun abcopOuuu pacTBOpOB HA JUHUH 341,50 HM
ST TIOCTPOEHUS TPALYHPOBOUYHOIO rpaPuKka B CTAKAHB BMECTHMOCTBIO
no 250 cm® nomeniawotT nmo 1 r xkeqaeza u 1,0; 2,5; 5,0; 10,0; 15,0 cm3
CTAHAAPTHOT'O pacTBopa HUKeas (pacTtBOop A), uto coorBetcrByeT 1,0;
2,5; 5,0; 10,0; 15,0 Mr 3akucu HHUKeJs], BO BCe CTAKaHbLl NPUJIHBAIOT IIO
15 c¢m3 CONITHOH KHCJOTH, MO D CM® a30THOHM KHCJAOTH H NIPOAOJAKAIOT
aHaJH3, KaK VKa3aHo B II. D.2.2.

5.2.5. KOHTPOJIbHEIA ONBIT AJS TpPajyHpPOBOYHOro rpaduka MpoBoO-
AT, KaK yKasaHo B nn. 5.2.4.1 uau 5.2.4.2, 6e3 nobaBjeHusA CTAHZAPT-
HOTO PacTBOpa HUKeJs.

[To HaéigeHHBIM 3HayeHHsIM a6COPOUUH PACTBOPOB MAJaS TpaAyHUpo-
BOYHOro rpauka 3a BLIYETOM 3HaueHUs abCcopOUHH pacTBOpa KOHT-
POJIBHOTO ONBITA M COOTBETCTBYIOLIHM HM MaccaM 3daKHCH HHKeJs
CTPOSIT TPAAYUPOBOYHHIH I'PaHK.

[Ipimeuanne. [Tockonpky AHaNa3oH JHHEHHOCTH TPAaLYHPOBOUYHHIX I'PadHKOB
3aBHCHT OT YYBCTBHUTEJbHOCTH NpHMeHseMHX NpHOOpOB, TO IpeljaraeMhbie coAeprKa-

HUS 3JEMEHTOB JJIfi IOCTPOEHHS rpaiyHpPOBOYHHX rpapHkoB (cM. 0. 5.2.4) Heobxo-
JUMO CYHTATH PEeKOMEHAYEMRIMH.

53.06paboTKka pe3yJAbTAaTOB
5.3.1. MaccoByio 1010 3aKUCH HHKesgsl (X3) B MPOUEHTAX BHIYHC-

JAI0T 110 (popMyJie, IpUBeAeHHOH B 1. 2.3.1.
0.3.2. PacxoxjgeHne mMexJ1y pe3yJbTaTaMHU ABYX ONpeAeJIeHHH IpH
JOBEpUTEJbHOH BepOATHOCTH P=0,90 He M0JXKHO NpEBHILATbL BeEJH-

YHHBI, YKa3aHHOH B TadJ. 1.
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wH., Metog onperenenus Xenesa (obuwero) . . . 48
I'OCT 23581.19—81 Pyam xene3nble, KOHUEHTPAaTH, arJoMeparsl H OKAaTH-
mH. Meroan ompeneseHus docdopa : : . 8
TOCT 23581.20—81 Pyapl Xenae3Hble, KOHIEHTPATH, arjJoMepaTH 'H OKaThi-
mp, MeToAb onpeAeNeHHST CepH : : . 712
IroCT 23581.21—81 Pyam Xene3Hble, KOHIEHTPAaTH, amamepa'm W OKaTHi-
myu, MeToanl onpelleieHHst NATHOKUCH BaHagHsA : . 83

FOCT 23581.22—81 Pyﬂ.m JXKeJle3Hble, KOHIEHTpaThl, arjJoMepathl H OKaThbl-
K, MeToabl ompelleNieHHs 3aKHCH HHKeJs . A * |



Hamenenue Ne 1 TOCT 23581.22—81 Pyabl XKeJe3Hble, KOHUSHTPAThI, arJoMepaTh =
oEaThimK. MeToAsl oupeeeHHA 3AKUCH HUKENH

flocranosaeuuem Tocynapcersendoro Komutetra CCCP no cramaapram or 09.12.88
M 3721 cpox sBcaeHUA YCTAHOBJIEH
¢ 01.05.87

[Tor mauMenoBanueM craggapra npocrasurs koa- OKCTY 0709.

Pasnen 2. Broanas vacts, [lepnuiil ab3an. Mckaoaats 3navenue: (pH 10—11).

ITyukr 2.1.1. BocoMmo#t a63aun nocae caoB: «xene3o (II1) cepHok#cHoe» A0N0d«
gETh CAOBaMHu: «O-BOAHOEY;

qeTHpHaZUaTHi ab63au. UckaouuTh cl0BO: «(NABHKOBYIO) »;

ABaAuaTh YyerBepTHifi ab3ail. 3aMeHUTh 3naueHde: (99,99 %) na (99,9 %).

PIyHEKT 2.2.2. 3aMenuTs 3uauenne: 0,5—1 rua 1—2r,

[Tyakt 2.2.3 llepBuit a6Gs3au, 3aMeHHTL CJoOBa: «In0 JdakMycopofi Oymare (pH
G—10> Ha <TI0 JaKMycoBOH HJH YHHBepcaJabHo#i 6ymare (pH 8—9)».

Ilvakr 2.2.4. Herpeprrifi ab3an. 3aMeruTh ciaosa: «uepes 40—50 mmn nocae OX-
PaiiiiBaHUA PacTBOpPa (IO NMepBOMY HJAu BTOpOMY cnocody)» Ha «uepe3 15 MuH nocae
OKpamiHBaHYUs pacTBOpa N0 IepBOMY BapHaHTy H yepe3d 40—50 MuUH — 10 BTOPOMY
BAPRAATY>.

TlyukT 2.2 7. Tperufi ab3an HUCKNIOUHTS.

Pasgen 2 gononnatp NyHKToM — 2.2.8: «22.8 IIpu ucnoab3oBaMny JJ8 pacue-
TOB MAaCCOBOfl AOJHK 3aKHCH HHKeJIS MEeToJa CPaBHEHUS OJHOBDEMEHHO C aHaJH3Hpye-
Mo npobofi B TPH craxaHa BMECTHMOCThIO 250 cM? noMemaioT aJHKBOTH CTaHAAPT-
HOT'O pacTBOPa HUKeJst (pacTBOp D) B COOTBETCTBHHU C NpeAmnoJiaraeMbIM COfep KaH#-
M 32KHCH HHKeNd, 0o | I cCepHOKHUCHOro Kenesa, npubasasT 15 cM? colssHON KH:-
AOTk H D cM® a30THON KHCJOTH H NPOBOAST yepe3 BCe CTAaAHH aHaJU3a B COOTBEICT-
BHE ¢ nn. 2.2.1—2.2.4».

[Tyakr 2 3.1 nocse cioB «3akucH Hukeas (X) B npouesHtax» AONOJHHUTH CAOBA~
ME: «0DH HCTONL30BAHUY TPAIVHPOBOYHOro rpaduxka».

Pa3znen 2 pononuuts nyHkTOM — 2.3.1a (mocse m. 2.3.1): «2.3.1a. Macconyio Ho-
4Kr 3aKHCcH HukeJadA (X) B NPOLEHTAX NPH HCIOJL30BAHHH METOJa CPABHEHHS BHIYHC-
&A1 HO opMy.ae

(ITpodonocenue cm. ¢c. 60)
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([1podorsxcenue usmenenusn & FOCT 23581.22—81)

my-D-100
X= K
m-0D - 1000 ’
rae m; — Macca HHKeJdsl B CTaHAapTHOM DacTBOPE CPABHEHUA, MT,
D — onrugeckas IVIOTHOCTb aHaJU3UPYeMOro paciBopa 3a BhIYETOM OlNTHUE-

CKOH IJIOTHOCTH PacTBOPA KOHTPOJLHOIO ONbiTa,

M — Macca HaBeCcKH NpoObl, COOTBETCTBYIOIAS AJHKBOTE aHAJBB3NPyeMoro pacT-
BOpa, T;

D; — onrHYeckasi MJOTHOCTb CTAHAAPTHOTO pPACTBOPA 3a BHYETOM ONTHYECKOR
NJOTHOCTH pacTBOpa KOHTPOJAbHOIO ONbLITA;

K — xo3dduuneHT nepecyera MacCoBOH L0JAH 3aKHCH HHKEJsI Ha MACCOBYIO A0
ee B CYXOM MaTepHaJe, BhMHCAeHHBN 10 n. 2.3.1».

Pazgen 3. Beoanas wacrw, IlepBrili ab3au. Mckmounrs 3navenne: (pH 10—11).

[Tyukr 3.2.2. IlepBuiii ad3au, 3amenurb 3Hauyenne: «<«or 0,1 10 0,5 %> Ha <orT
@,05 A0 0,5 ﬂ/g >,

ITyukr 4.1.1. IIarwid ab3ai HCKJIOUHTE;

ceapbmoi absan. Hcekmoaurs ceuaky: «no FOCT 6371—73».

Paznen 5. BBOAHYIO HacTh H3/J0XKHTb B HOBOH pelakuuH: «Meroj OCHOBaH HE
H3MEPEHHH aTOMHOrO NMOIJIOUleHHA HHKeAs HNpH AJHHe BoJdHH 232,0 nan 341,5 um. [Ing
aTOMH3alHH PacTBOPOB HCNOJBL3YIOT JIaMsl alleTHACH-BO3AYX»,

ITyukr 5.1.1. lllectHanuarnifi a63au. 3aMenutb 3Hadenne: (99,99 %) na (99,9 %).

Ilyukr 5.2.1, TlepBHH, BTopoit a63ann. 3aMeHHTb CJI0Ba: «B MEPBYIO K00y BMeEC~
TAMOCThIO 250 cM®» Ha «B MepHYIO K00y BMecTHMOcThI0 100 cM3»,

H);HKT 5.2.2, IlepBu ab3an. 3aMenutrb 3HaueHHA: 25 ¢M3 Ha 10 cwm3, 250 cm® H:
100 cm®.

Ilynkr 5.2.4, HanMeHOBaHHe H3J0XKHTh B HOBO#A penakuun: «52.4. Jocrpoenue
2padyuposounbix 2paurkoss.

Ilyuktn 5.2.4.1, 5.2.42, 3amennth cyoBa: «no 1 r xeneza» na «no 0,5 r xe-
JIe3ax.

Ilyukr 5.2.4.1. 3aMenHTh cI0oBa: «B MepHHe KOJOH BMecTHMOCTBEIO 250 cm®» Ha
«B MepHhie KON0bn BMecTUMOCTBIO 100 cM3».

(I1podoaxenue cm, c. 61)
60



(I1podorxcenue usmenentin ¥ F'OCT 23581.22—81}

[Tvakt 524 2 3aMeHuTb CCBUIKY: «1 O 2 2» Ha «nm. 3 2.1, 5.2.2»,

[lyukr 525 TlpumeuaHune nocJje cJoB «IpeanoiaraeMbie cOAepXaHHA SJICMERTOBY
AOIOCJIHHTL CJ0BAMH: «B HCHBLITYEMBIX pacTBopax (cM. 1, 5 2.2) B B pacTBopaxy,

Paszzxenr d RonoaanTh NYHKTOM — 5.2.6:

«5.2 6, Jlonyckaercsi npoBeeHHe onpeaelleHud 0 METOAY CPaBHEeHHA.

Iaa npuroToBleHHS PacTBOpa CPaBHEHHN B TPH €TaKaHa BMeCTHMOCTBIO 250 cmd
noMemalor no 0,5 r xenesza, NPHJAHBAIOT CTaHJAPTHBIH pacTBOP HHKeAst A HAR B B
KOJTHUECTER, COOTBETCTBYIOLIEM  HPEAToJaraeMoMy COAEPXAaHHK 33KRCH HUKEAR
NPHJAUBAIOT MO 15 cM? COJSAHOR KHCJAOTH, 0 5 CM® aS0THOH KHCJOTH H NPOAOAKAIOT
KaK YKa3aHo B II O 2.4»,

Ilyakr 5.3.1 nocie cJ0OB «B NIPOUEHTaX» HNONOJHUTH CJ0BaMHB: «OPH HCIHOAL3O-
BaHHH IPaRYHPOBOUYHOIrQ rpadukay.

Pasnea 5 nonoauutb nyHkroM — 5.3.1a: «5.3.1a. MaccoByo AOVII0 3aKHCH RHKe-
s (X3) B NpolleHTax APH HCIOJAb30BaHHH METOLa CPaBHEHHA BHUYHCAAIT RO (POPMYIE

(Ilpodoascenne ¢, ¢. 62)



(ITpodosrxncenue usmenenua x F'OCT 23581.22—81)
m,-A-100
3= "m.4,-1000 &
(“H€ m; — Macca 3aKHCH HHKEJNA B PacTBOPE CPaBHEHHA, MT;

A — 3HaueHHe aOcopOUHU aHAJMH3HPYEMOrO pacTBOpa 3a BhIYETOM 3HaUEeHHA ab-
COpOLHM PacTBOPA KOHTPOJbHOIO OMNBITA;

m -— MAacca HaBeCKH, COOTBeTCTBYKWIIad aJHKBOTE aHAJH3HPYeMOro pacTBOpa, I

A, — 3HavenHe abcopbuuH pacTBOpa CPaBHEHHA 33 BbIYETOM 3HaYeHHS adcopob-
I{HH pacTBOPa KOHTPOJLHOrQ ONLITA,

K — kxo3¢pduuneHT nepecyera MacCoBOH HOJMH 3aKUCH HHKEAS Ha Maccosylw A0~
10 €e B CYXOM MaTepuaJie, BhlUHCJAeHHuH 110 @, 2.3.1».

(UYC Ne 2 1987 r.)
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