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TOCYARAPCTIBEHHBHA CTAHRAPT COIW3A CC?P

Merous supenanenns suaer rocr
15027.5—77

{CT C3B 1535—79)

Non-tin bronze:
Methods for the determination of nickel

OKCTY 1709

Cpok gejicreun ¢ 01.01.79

HQCOSIIIOAQNHG CTaHRapTa npecneayerca no 3aKOHY

Hacrtosiwuit crannapr ycraHapiHBaeT rpaBHMETPHYECKHH METOX
(npu maccoBoit none uukenst or 0,5 no 35%), doromerpuueckur u
&TOMHO-abcopOUHOHHBIA MeTOAL (NpH MaccoBoit moJse Hukeas ot 0,05
20 7%) B 3KCTPAaKUHOHHO-POTOMETPHUYECKHH MeToi (mpH MaccoBoi
Aone HHkeas or 0,06 no 1%) B Gesosossanubix Gpousax no I'OCT
18175—78, TOCT 17328—78 u TOCT 493—79.

(M3menennan penaxuus, Ham. M 2).

1. OBLUME TPEBOBAHMSA

1.1. O6mue TpeGoBanus K MeTonam aHajauza—no [OCT 25086—87

¢ ponoJHenuem no pasa. 1 TOCT 15027.1—77.
(U3menennas pepakuus, Usm. Ne 1, 2).

2. TPABUMETPUMYECKMA METOJ] ONPEAENEHMA HMKENS

21. CymHocTh MeTOAA
Meton ocHoBaH Ha ocaMeHHH HHKeJs B aMMHAauHOM pacTBOpe B

VPHCYTCTBHH BHHHOM HJIH JIHMOHHOM  KHCJOT JHMETHJIJTHOKCHMOM
B BHJIE HEPaCTBOPHMOr0 BHYTPHKOMIMJIEKCHOrO COEIHHEHHS.
22. AnnmapatTypa, pPeakTHBbB M pPacCTBOPH
Turan ¢puaerpyrouue no FOCT 23932—79 tunos Td 3—20, 3—32.
ANEeKTPONH3HAsA YCTAHOBKA C MJIATHHOBBIMH 3aekTpoaamu no TOCT
6563—75.
Kucsora asornas no TOCT 4461—77 u pas6asaennas 1:1 u 1:99,
Ammonuit asorHokucaniit no FOCT 22867—77, pactsop 100 r/am?®,
Ammonnit xmopucrniit no FOCT 2210—73, pactsop 200 r/amd.

Msnanne opuymansHoe NMepenevatia socnpeujena
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C. 2 TOCT 15027.5—77

Harpuit ykeycHokucanit no FOCT 199—78.

Mouesuna no F'OCT 6691—77, pactBop 50 r/amd.

T'uapasuy ceprokucasiit no TOCT 5841—74, pacrsop 50 r/am3.

BpoMTHMOIOBLI cHHRI, cnupPTOBOi pacTBop 10 r/amd.

AmMouui sunHokHcabil no TOCT 4951—79.

PacTBOp A5 NMPOMMBAHHs; TOTOBAT cJjeayoluM o6pasom: 10 r
aAMMOHMS BHHHOKHCJIOTO PacTBOPAIOT B BoAe, Ao6aBisioT 1 cM3 am-
MHaKa H j0JuBaloT Bogo# o 1000 cm3.

Kucnora asornas no TOCT 4461—77, pas6asnennas 1:1.

Kucnora cepuas no I'OCT 4204—77, pas6asnennas 1:4 u 1:1.

Kucsnora coasuas no T'OCT 3118—77, pactBop 9 MoJb/aM3.

Kucnora suxnas no FOCT 5817—77, pacteop 400 r/am3.

Kucaora auMonnas no TOCT 3652—69, pactsop 400 r/amd.

Kucaora dropucrosopopoanas no FOCT 10484—78.

Ammuak sogaubiii no TOCT 3760—79 u pas6asaennsiii 1:50.

IuaneruanuokcuM  (aumetwiranoxcuMm) no TOCT 5828—77.
cnupTosoit pacreop 10 r/am®.

Cnupt stusoBbifi pektudukoBanunit no FOCT 18300-—87 u pas-
Gapsennbiii 1:3.

(H3menennas pepakuus, Ham. N 1).

23. [IpoBenenne anaaunsa

2.3.1. a5 6pons, codepaanyux Kpemuull .

Hapecky 6poH3nl Maccol, yka3anuoh B Taba. la, nomemaroT B
NJIaTHHOBYIO Yawky, npubasisior 10 cM® a30THOW KHCJOTH, pa3bas-
nednoft 1:1, n | cM3 pTopHCTOBOAOPOAHOH KHCJIOTH. PacTBopeHne npo-
BOAAT NMPH HarpeBaHHH. 3aTeM MPHOaBASIOT 5 cM® CEPHOH KHCJIOTHI,
pasbasaenHodt 1:1, u pacTBOp BHINAapHBAIOT 10 Hayaja Bbiaenenus Ge-
JIOTO AbIMa cepHoil KHcJoThl, OCTatok OXnaXaaloT, ONOJAaCKHBAWT
CTEHKH YallKH BOAON H CHOBAa BHIMAPHBAIOT A0 NOMBAEHHs 6€/10ro Abi-
Ma cepHoi KHcaoThl. COJIH pacTBOpPSIIOT B BOAE H PACTBOP NepeHOCHAT
B cTakaH BMecTHMocTbI0 300 cM?, pa3basJisior Boaok ao 150 cm?, no-
GapasoT 8 cM® NPOKHNAYEHHON a30THOH KHCJOTH, pasbaBneHHoH 1:1,
H BblgeasioT Meab sJaekTpoausom no TOCT 15027.1—77.

D/IeKTPOJIHT MEPEHOCAT B CTakaH BMecTHMocTbio 600 cm®, pasbas-
JAT Borol go 200 cM® d ganee NPOBOASIT aHAJH3, KaK YKa3aHo B
n 2.3.2.

2.3.2. 1ar ocTasbrbix GPOH3

Ta6auua la

MaccoBas J0NR HHKeAs, O6nhemM pacTaopa O6GbeM aNHKBOTHOR
% Macca naBeckH, HaBeckH, cm® 4aCcTH DacTBOPa. cM®
Or 05 10 3 1 BeCh —
Cs. 3 no 8 0,5 Bech —
> 8 » 12 1,0 250 50
» 12 » 35 0,5 500 50
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FOCT 15027.5—77 C. 3

Hasecky 6poH3Bnl MmaccoH, yka3aHHo#i B Tabn. la, nmomewawr B
cTakal BMecTHMoOcTbio 300 cM3 u pacrtBopsifoT B 10 cM3 a3oTHOM KHC-
JoTbl, pa36asienHoit 1:1, npu HarpeBaHuH. Ilocne mosHoro pacrBope-
hust IPOOBI ONOJIACKHBAIOT CTEHKH CTaKaHa BOAOH H YAaJsRiOT OKHCJM
a3ota kHnsgueHueM. HoGasasior 50 cM® ropsiuelt Boawi, 20 cm® rops-
Yero pacTBOpa a30THOKHCJOIO aMMOHHMS H HarpeBaioT 10 mux. B cny-
ae Bbille/leHHs1 MEeTAO0JOBSIHHOM KHCJOTH, 0CaA0K OT(HIbTPOBLIBAIOT
} OcaloK Ha (uabTpe npombiBaloT 7—8 pa3 ropauHM pPacTBOPOM
a30THO# KHCJOTHI, pa36aBiaeHHo#t 1:99.

3aTtem pactBop pasbasnsoT Ao 150 cm® Bonofi H BbIAeASIOT Meldb
u csuHeny 3jekrponuszom no ['OCT 15027.1—77. Ilpn nosiBneHHH BO
BpeMS 3JEKTPoJiH3a po30Bofl OKpacKH (OKHCJIeHHe MapraHua) Ao-
0aBafIOT 00 KamAsiM PacTBOP MOYEBHHH HJM CEPHOKHCJIOrO THApa3H-
na o obeclBeYHBAaHUsA PacTBOpa. DJEKTPOJHT HJIH aJHKBOTHYIO YacTh
pactBopa (cm. Tabs1. la) mepeHoCAT B cTakaH BMecTHMocTbio 600 cm3
1 pa3basasior Boaod 10 200 cm3,

B pacteop nob6asasior 10 cM? pacTtBopa BHHHOH KHCJIOTHL, 25 cM?
PacTBOpa XJOPHCTOIO aMMOHHS W HEATPaJM3YIOT aMMHAaKoOM [0 cJia-
Gokncaoi peakuun (pH 4—5) no ynuBepcaabHOH MHAHKATOpHOR 6y-
Mare HJIH 100aBJAIOT HECKOJbKO Kamelb pacTBOpa OGPOMTHMOJIOBOrG
CHHEro H aMMHakK A0 UIeJOYHOH peakUMH, a 3aTeM MO0 KanjisaM a30T-
HYI0 KHCIOTY, pa36GasieHHyo 1:1, 10 H3MeHEHHS OKpacKH pacTBopa.
Pacteop warpesaror no 70°C, po6asasitor 30 cM® cnupToBOrO pact-
BOPa AHMETH/TIHOKCHMA, 5 I' YKCYCHOKHCJOrO Hatpus, 2—3 cM3 aM-
MHaKa 10 c1abouleNlodYHOR peakUHH W BbIAEPXKHBAIOT Ha BOASHOK Ga-
e 2 uvaca (MOXHO ocTaBHTb Ha Houb). Ocalok oTQUIBTPOBHBAIOT
a4 fPeRBAPHTENbHO B3BEIICHHbIH (QHIbTPYIOIHHA THreab NpH OTCA-
coiBagui. Ocagok NpOMLIBAIOT TPH pa3a TFOPSAYHM pacTBOpOM 1A%
fiPOMBIBKH, LI€CTb-—BOCEMb pa3 ropsiyelt BoAOH ¥ MOX KOHeil JBa pa3a
3THI0BBIM crHpToM, pasbaBieHusiM 1:3. Turenb ¢ 0cagKoM BBICYLUH-
BaOT B cyuwHabHoM mkacdy npu 110—120°C 1o nocrtosHHoR Macchl

(U3meHennasn penakuus, Ham. Ne 1),

24. O6paboTKa pPe3yabTaTros

2.4.1. MaccoByio om0 HHrkeass (X) B npoueHrax BHIUHCJAIOT MO
dopmyae
X _m-0,2032:100
=
Pacteop b; rotoBaT caeaylownmM o6pasom: 25 cm® pactBopa A no-
MelaloT B MepHYIo KoJ6y BMecTHMOCTbIO 250 cM3, no/iMBAalOT A0 MeT-

KM BOJO# H nepemeuinBaioT. 1 cM?® pactBopa b conepxut 0,00002 r uu-
KeJis,

2.4.2, AGconoTHBIE PAacXOXKAEHHS Pe3y/bTaTOB NapajjieJibHbiX Of-
pedeaennil (d — mokasaTesnb CXOAHMOCTH) He AOJKHB MNPEBHIIATH
J1onycKaeMblX 3HauyeHuf, npHBeAeHHbIX B Taba. 2.
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C. 4 TOCT 15027.5—-77

Ta6auuya 2

Macegpas noas HHxeas, % d, % D, %
Or 0,05 a0* 0,10 0,010 0,02
Ce. 0,10 » 025 0,012 0,03
» 025 » 05 0,02 0,05
> 05 » 10 0,04 0,1
» 1,0 » 3,0 0,05 0.1
» 30 » 50 0,06 0,1
» 50 » 70 0.08 0,2
» 70 » 90 0,10 0,2
» 90 » 11,0 0,12 0,3
» 11,0 » 18,0 0,15 0,4
» 18,0 » 35,0 0,20 0.5

(Usmenennas penakuusg, Ham. Ne 2).

2.4.3. AGcoatoTHBIE pacXOXAeHHs De3yJbTaTOB 2aHAJH3a, MOJyven-
#BIX B ABYX PasJduHbBIX Ja6Op4aTOPHSX, HJIM [BYX De3yabTaTOB and-
JlH3a, MOJiydyeHHBX B OAHOH J1aGopaTOpHH, HO MPH Pa3/HYHBIX YCJ0-
susax (D — mokasartesib BOCNIPOH3BOAHMOCTH), He AOJKHbI NpEeBHILATEL
3HayeHHil, NpuBeeHHBIX B Tab.1. 2.

2.4.4. KonTpOoab TOUHOCTU pe3yabTaTO8 AHAAU3A

KoHTpOJIb TOYHOCTH pe3y/bTaToB aHaju3a npoBoast no [ocynap-
CTBEHHLIM CTaHAApTHHIM 06pasnaM 6e30N0BAHHbIX GPOH3, aTTeCcToBa-
HbIM B YCTAHOBJEHHOM IMOPSJAKe, HJAH CONOCTABJEHHEM PE3YJbTATOB
4Ha/lH3a, TMOJyYeHHBIX TPaBHMETPHYECKHM H aTOMHO-a6CcopOUHONHBIM
metogamu B corBerctBuu ¢ TOCT 25086—87.

2.4.3, 2.4.4. (BBenennt ponoaxureanrto, Ham. Ne 2),

3. DOTOMETPHMECKMH METO [, ONPENENEHUS HWKENS

3.1. CymmunocThr MeTORQ

Mertox ocHoBaH Ha 0Opa30BaHHH HHKeJeM OKPAIIEHHOTO CoeaHne-
HHfl ¢ AHMETHJTJHOKCHMOM B IeJOYHOH cpefe B NPHCYTCTBHH OKHC-
JIHTEIS. U M3MEPEHHH ONTHYECKON NJIOTHOCTH OKPauleHHOTO pacTBOPA.

32. AnnapaTtypa, PeaKTHBb H pacTBOpPH

‘DOTO3NEKTPOKOJOPHMETP HJH CNEeKTPOdOTOMETD.

Kuenora asordas no TOCT 4461—77, pasz6aBaednas 1:1.

Kucaora cepuas no TOCT 4204—77, pas6aBaennas 1:4.

Kuncnora ¢ropucroBogoponnas no F'OCT 10484—78.

Kaauh wuartpuit BauHokucawii no T'OCT 5845--79 (cerseroBas
coJb), pactBop 200 r/am?3.

Hatpus ruapookucs no I'OCT 4328—77, 2 moab/am® pactsop.

Ammonnit naacepHokucaniii no OCT 20478—75, cBexenpHroTos-
JeHHbft pacrBop 100 r/am3.
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TocCT 15027.5—77 C. 5

Jnanerunnuokcum (auMeruaraunokcum) no F'OCT 5828—77, pacrt-
Bop 10 r/am3 B pacTBOpe 2 MOJIb/IM3 HAPOOKHCH HATPHA.

Huxkean Mapxu HO no TOCT 849—70.

CraHgapTHble PAaCTBOPbHI HHKEJS,

PactBop A; rotoBsar caenywouum ob6paszom: 0,2 r HHKeNIs pPacTBo-
paoT B 20 cM? a3oTHOM KHC/IOTH, pas36aBiensoil 1:1. Oxueanl aszorta
YAaAdwT KunsiyenHeM. PacTBop nepeBoAsiT B MEPHYIO KO0y BMECTH-
MocTbiOo | AM?, 10/IHBAIOT 10 METKH BOAOH H NepeMelIHBaIoT.

1 cM® pactBopa A cogepxut 0,0002 r Hukens.

PactBop B; rotoBsit cieayiouinm o6pasom: 25 cM3 pactBopa A no-
MeLlaloT B MepHYyIo K00y BMecTHMOCTbIo 250 cM3, A0JIHBAIOT 10 MeT-
KH BofOH H nepeMewnsawoT. 1 cM® pactBopa B cozepxut 0,00002 r nu-
KeJast.

Ammonn#t asorHokucabii no FOCT 22867—77, pactsop 100 r/am3.

Kuciora asornas no 'OCT 4461—77, pas6aBnennas 1:1 u 1:99.

Mouepuna mo TOCT 6691—77, pactBop 50 r/am3.

Tunpasun no FOCT 5841—74, pacreop 50 r/am>.

(W3meHennas pepakuns, Ham. Ne 1, 2).

33. IlpoBeneHune anagausa

3.3.1. [an 6ponus, codeprcaujux Kpemrull

Hasecky Gpon3si Maccolt 0,5 r noMeualoT B MJIaTHHOBYIO YaulKy,
npubaBasior 10 cM? azoTHOH KHC10TH, pasbassennoit 1:1, u 1 ma ¢ro-
PHCTOBOAOPOAHOM KHcjaoThl. PacTBOpeHHe NpoBOAAT NpH HArpeBaHHH.
3arteM npu6aBasiioT 5 cM CepHON KHCJOTH, pa3baBjenHoit 1:1, u pact-
BOP BBLIMAPHBAlOT 0 Hayaja BblaeneHHsi 0eJoro AbIMa CepHOH KHC-
JIOThI,

OcTaTtoK oxJaXAaloT, ON0JAaCKHBAIOT CTEHKH YalllKH BOAOH H CHO-
Ba BBINAPHBAIOT A0 NOsIBJeHHs 6esoro abima cepHolt kucaoTh. Cosm
PACTBOPAOT BOAOH H pacTBOpP MEPEHOCAT B CTAKAH BMECTHMOCTBIO
300 cm3, gobasasitor 10 cm3 a30THOH KHCJOTHI, pa3baBJsioT BOAOA RO
150 cm® u BBIgEAAOT Meap 3qaekTpoaudom mo IOCT 15027.1—77.

DNEeKTPOJUT TepeBoAST B MepHYI0 Koa6y BmMecTHMOCTbIo 250 cM?,
JOJIHBAIOT BOJAOH IO METKH, NepeMELIHBAIOT U [ajee NPOBOAAT aHaJIH3,
KaK yka3aHo B 1. 3.3.2.

3.3.2. dan 6pon3 6cex OCTANbLHBIX MADOK

Hagecky SpoHsbl Maccoii 0,5 r noMeL(al0T B CTaKaH BMeCTHMOCTBIO
300 cm® u pacrBopsiorT B 10 cM3® a30THOH KHC/IOTH, pa3baBaenHo# 1:1,
TipH MeaJeHHOM HarpeBaHHH. [loc/e nosHOro pacTBOpeHHsi Npo6b ONO-
MACKHBAIOT CTEHKH CTaKaHa BOAOH H YyIajsilOT OKHCJABI a30Ta KHisye-
nnem, gobasasior 50 cM3 ropsueit Boasl H 20 cM® ropsvero pacTBopa
230THOKHCJIOTO aMMOHHA, HarpeBalor 10 MHH H B cllyyae TNOfABJICHHA
0CaJka MeTaoJOBSHHOH KHCJIOTH €ro OT(HIbTPOBHIBAIOT HA MJOTHHIA
{UAbTP W TIPOMBIBAIOT OCAaA0K Ha (HJIbTPe ropsye#l a3oTHOHW KHCJIO-
To#, pasbasjenHoit 1:99, mocse yero ocaaok oTOpachiBalOT. 3aTeM
pactBop pasbasasiior Bojoi K0 150 cM3, mpu OTCYTCTBUH CBHHUA B
cniaee npubapasior 7 cM3 cepHOH KucaoThl, pas6aBaeHHoR 1:4, n
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C. 6 TOCT 15027.5—77

BbLIEJAIOT Mekb 3ekTponusoM no TOCT 15027.1—77. B npucyTcTBHHK
CBHHIIA CEPHY10 KHCJAOTY A00aBASIIOT nocJjie BbiieJeHHs OCHOBHOM Mac-
Cbi CBHHUA 371€KTpPoJn3oM. B ciyyae nosiBjleHHs po30Boi#i OKpacKk B
npollecce 31eKTPoaH3a (OKHCJAE€HHe Mapranua) no6aBiasioT Mo Kaf-
JISM pacTBOP MOYEBHHbI HJH CEPHOKHCJAOrO THAPa3HHA. DJIEKTPOJHT
nepeBoAsAT B MeEDHYIO KoaOy BMecTHMOcTbI0 250 cM® M JIOJIMBAIOT BO-
J0H 10 METKH.

B 3zaBHcuMOCTH OT colepkaHHd HHKeds B GpoHse or6upaior
ZJIHKBOTHY¥) 4aCTb PacTBOpa B COOTBETCTBHM ¢ Tab.a. 3.

Ta6auua 3

. OGbeM aJHKBOTHOR 4acTH Macca HaBecky COOTBETCTBY!O-
Maccopast 10a8 HHKeIH, % pacTsopa, cM? Hafg aJHKBOTHOH 49aCTH pacT-
! BODA. I
Ot 0,05 10 0,25 25 0,05
Cs. 0,25 » 05 10 0,02
» 05 » 70 5 0.01

AJHKBOTHYIO 4acTb pacTtBopa (cM. taba. 3) NOMeIalnT B MEPHYI
K016y BmecTuMocTbio 100 cm3, pobapasor 20—25 cMm® Boabl H NOC-
JdejoBatebho npuauBaot 10 cm?® pacTBopa cerHeToBod co.ad, 15—
20 cM3® pactBopa ruapookucd natpus, 10 cm3 pacrtBopa HauCEpPHOKMC-
Joro aMMoHus, 10 cM?® pacTBOpa AMMETHJIFIHOKCHMA, JOJAHBAIOT 16
METKH BOj0# # mnepeMmewuBaior. ONTHYECKYIO [LIOTHOCTb PacTBOPA
H3MepAIT Ha (QOTOKOJOPHMETpPe ¢ 3eieHblM CBeTOPH/JILTPOM B KIOBE-
Te 3 ¢M (npu MaccoBoH apoJje uukeas 10 1%), kwosere 1 cm (npu
MaccoBOH 0Je HHKeas cBbitte 1% ) HaKM Ha cnekrpodoroMeTpe npH
%=434 HM B KoBeTe | CM 10 OTHOWEHHIO K PaCTBOPY KOHTPOJIBHOIG
OnbiTa.

MaccoByio 20110 HHKENS BbIYHCAAIOT NO TPaAyHPOBOUHLIM rpadu-
KaMm.

(W3menennaa penakuus, Ham. Ne 2).

3.3.3. Mocrpoenue epadyuposounozo epaguka

3.3.3.1. B mepHble K016b BMecTHMOCThIO o 100 ¢cM? nomeinator 0;
1,0; 2,0; 3.0; 4,0; 5,0, 6,0 u 7,0 cM® ctanpaprHoro pacrtsopa B Huke-
Jis, pasbasasiior Boaok 1o 20—-25 cm3 u janee aHanu3 BeAYT, Kak
vKasaHo B n. 3.3.2.

3.3.3.2. B mepuble Koa6b BMectuMocTbio no 100 cM® nomeuwaror
0; 1,0; 1,5; 2,0, 2,5; 3,0 » 3,5 cm3 cranaaprHoro pacrsopa A umkess,
pas6aBasior soaoit a0 20-—25 cM® W lagee aHaJU3 BeNyT, KaK YKa-
3aHo B n. 3.3.2.

(M3menennasn penakuns, Uam. Ne 2).

34. O6pabotTka pe3yibTaTOoB

3.4.1. MaccoByo nos10 Hukeds (X} B 11POUEHTAX BHIUHCJAAIOT HO
dbopmy.e
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rocCr 15027.5—77 C. 7

X —_ m- 100
1 m ’
rie m — Macca HHKeJs, HalijeHHas NO TPaAyHPOBOUHOMY TrpadH-
KY, I;
m; — MACCa HABECKH, COOTBETCTBYIOLLAsA aJIHKBOTHOHN 4acTH pacrt-
BODA, T.

3.4.2. AGCoNIOTHBIE PaCXOXIEHHA Pe3y/JbTaTOB NapaJjiefbHbIX on-
penenenuii (d — nokaszaTtelb CXOQHMOCTH) He [AOJXKHBE MNpPEBHILATH
JONyCKaeMbiX 3HaueHHH, NpHBeeHHbIX B Tab1. 2.

(HU3meHennas pepakuus, Ham. Ne 2).

3.4.3. AGcosioTHbIE pacXOX/JIEHHS pe3ysabTaTOB aHaJjH3a, npJy-
YeHHBIX B ABYX pa3/HuHbIX J1a00paTOPHAX, HJAH ABYX pe3yJbTaToB
aHa/ju3a, NoJiyuyeHHblX B OJHOH J1abOpaTOPHH, HO NMPH Pa3JHYHbBIX yC-
aousx (D — nokasarenb BOCMPOH3BOJHMOCTH), HE [NOJIXKHH NPEBbi-
l1aTh 3HaueHHH, NpHBeJeHHbIX B TabJa. 2.

3.4.4. KonTpoab TOHHOCTU Pe3yabTATO8 AHAAU3A

KouTponb TOUHOCTH pe3y.bTaToB aHajausa nposoisit nmo locynap-
CTBEHHBIM CTaHAAPTHHIM 06pa3uaM 6e30/0BAHHLIX OPOH3, aTTECTOBAH-
HHIM B YCTaHOBJIEHHOM MOPSAKe, HJH COMOCTaB/IEHHEM DE3yJbTaToOB
aHa/nn3a, NOJYYEHHBIX (POTOMETPHYECKHM H aTOMHO-a6CcOPOLHOHHBIM
HAH rpaBHMeTpuHdYeckHM MerTogamu B coorBercrBuH ¢ TOCT
25086—87.

3.4.3, 3.4.4. (BBenenn nonoauuteabHo, Uam. Ne 2).

4. IKCTPAKUMOHHO-OOTOMETPUUECKMA METOJI ONPERENEHUA HMKENS

41. CymHocTh MeTOLA

MeToa OCHOBAH Ha 3KCTPAarHPOBaHHH JKEJITOOKPALUEHHOTO KOMI-
JleKca JAHMETHJNJIHOKCHMAaTa HHKeast XJopopopMOM H H3MEpEHHH Of-
THYECKO# MJOTHOCTH 3KCTPAKTa.

42 . Annapartypa, PeEakKTHBH H pacTBOPH

D0oTO3NEKTPOKOJOPHMETP HAHK CNEKTPOPOTOMETD.

Kucnora asorunas no 'OCT 4461—77.

Kucaora constnas no T'OCT 3118—77, pasbasaennan 1:1.

Ammuak soaubin no TOCT 3760—79.

Harpus ruapookucs no 'OCT 4328—77, pacteop 200 r/am3.

I'napokcuiamun coasiHokucant no T[OCT 5456—79, pactsop
10 r/am3,

Hatpuit cepHoBaTuctokucasiii, pactsop 200 r/am3,

Hatpuit yxcycHokucant no F'OCT 199—78, pacrsop 200 r/amd.

Hatpuit Bunnokucani#t  kucasit no TOCT 5837—78, pactsop
100 r/am3.

Cnupt srunosbiit pextudukoBanubii no FOCT 18300—87.

Tlepekucs sogopona no F'OCT 10929—76.

Huauernaauokeum  (aumerunaraunokcam) no TOCT  5828—77,
cnuproso#t pacrBop 10 r/am3.
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C. 8 TOCT 15027.5—77

Komniiekcoo6pasyiouluft pacTBop; TOTOBAT CJAeAYIOIWHM 06pasoM:
cMemnBalotr 240 cM® pacTBoOpa BHHHOKHCJIOFO  KHCJIOFO  HaTpHd,
480 cM® pactBopa yKcycHokucaoro Hatpusa H 200 cMm3 pacteopa cep-
HOBATHCTOKHCJIOTO HATPHA.

Harpunit ceprokucaniit 6e3poanniit no FOCT 4166—76.

XmopodopM.

Huxens mapkn HO no T'OCT 849—70.

CraHpapTHbie PacTBOPbI HHKEJIS,

PactBop Aj; roTtoBsiT ciepyiolium obpasoM: | r HHKeJs pacTBOpS-
foT B cTakaHe BMecTHMOcTbio 250—300 cM? B 20 cM® CONSIHOH KHCJO-
Tel, pa36aBnenHo#t 1:1, n 10 cM® nepekncH Bojopona, AoGaBjieHHOH
HeOOJIbIUUMH TIOPUHSAMH, Korga npo6a MOJHOCTBIO PACTBOPHTCH, KH-
mATAT | MHH U pa3fioXeHHs: M36BITKa NMePeKHCH BOAOPOAA, OXJaxK-
Jal0T, H NepPeHOCcsAT B MepHylo Koiaby BMecTuMocTbio 1 a3, ponusaioT
BOJOH 10 METKH H NepeMeLlHuBaoT.

i cM® pactBopa A comepxur 0,001 r HHKens.

Pacteop b; rotossit caeayoumnm o6pasom: 10 cm® pacrsopa A me-
peHocAT B MepHYIO KO0y BMecTHMOcThio 100 cMm3, nosiuBaoT 10 MeTKH
BOJAOCH H NMepeMellHBaIoOT.

I cM3 pacrBopa b comepxut 0,0001 r Hukens.
43. [lpoBenenune aHaJu3a

4.3.1. HaBecky 6poH3bl Macco#l 1 r nmoMemiamT B CTAKAH BMECTH-
Moctblo 2560—300 cm® u pacrBopsitor B 20 cM® CONSTHOR KHCJOTHI, pas-
Gasaennon 1:1, u 10 cM3 nepekucu Bomopona, pobasaseMoit He6GOJb-
wHMH nopuuaAMH. Korga npo6a pacTBOPHTCS NOJIHOCTBIO, PacTBOpP KH-
narar 1 MHH RS pasnoxeHusa H36GBITKAa NEepeKHCH Boaopoaa. 3areM
11epeBoAsAT PacTBOpP B MepHYw Koaby BmecTHMmocTbio 100 cM3, noauBa-
0T 10 METKH BOJACH H mnepeMeildBaloT. AJNHKBOTHY0 vactb 10 cm3
(npun MaccoBoit goJsie Hukeas ao 0,5%) wuam 5 cM3® (mpum maccoBoit
godqie nukeas ot 0,5 no 1% ) nomeiwralor B AesiUTeNbHYIO BOPOHKY BMeEC-
TuMocThio 250 cM3, pasbaBasior Bofo# A0 25 ¢M® W pacTBOp mOAlLeNa-
UHBAIOT aMMHAKOM, a 3aTeéM CHOBAa MNOAKHCJAAIOT COJSAHOM KHCJOTOH,
pa36asaensnoit l:1, no pH 6,5 no uuaukatopHoi Gymare. 3ateM 10-
GaBasilor 5 ¢cM?® pacTBopa rHApoKcuiaMuuHa W 50 cM3 Kommiekcoo6Gpa-
3YI0lLero pacTBopa, BCTPAXHBAs nocje [o0aBJEHHs KaxAOro peakTH-
sa. Ilocae asrvoro mpubaBasior 3 cM® pacTBopa AHMETHJTJIHOKCHMA,
BerpsixuBaloTt 60 c, npuausator 20 cM3 xJ0podopMa H IKCTPArupyloT B
teuenne 40 c. [locne pasgenenuss ¢pas oxkpameHHbHIA B XeJATbI LBET
pacTBop xJopodopMa nepeHocaT B KoJiby BMecTHMocTbio 50 cM®, co-
pepxamylo 0,2 r 6e3BOJLHOTO CEpPHOKHCJOrO HaTPHs, a M3 BOAHOrO
[aCTBOpa NOBTOPSAIOT 3KcTpakuuio 10 cM?® xjopodopma. Koaby ¢ 06b-
€IHHEHHbIM 3KCTPAKTOM HOJHBAIOT A0 MeTKH XJOpodOPMOM, 3aKpbiBa-
10T npo6kofi W nepemewwrnBanoT. ONTHUECKYIO IVIOTHOCTb pacTBopa H3-
MepaIoT Ha cnekTpodoToMeTpe ApH AJauHe BojHb 360 HM B KioBere
AJHHOW 1 cM HaM Ha (GOTO3JEKTPOKOJODHMETPE npH AJIHHE BOJIHBI
76
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413 uM B kBere anuHOM 2 cM. PacTBOpoM cpaBHeHHs CAYKHT XJIO-
PodOPMHBIH CJIOH KOHTPOJBHOTO OMBITA.

Conepxaine HHKeNs BHIUHCASIOT 1O rpagyupoBOYHOMY rpaduky.

4.3.2. Ilocrpoenue zpadyuposounoeo zpaduxa

B nesnteibHble BOPOHKHM HaJMBAIOT NOCJaenoBaTenblo 0; 1; 2; 3
4; 5 u 6 cmM® craupaprtHoro pactBopa B, nmpu6aBasiior aMMmuak o me-
JIOUHOH peakUHH H 3aTeM aHa/H3 BeAyT KaK ykasaHo B 1. 4.3.1.

PacTBopom cpaBHeHHsi cayXKHUT 3KCTpakT, nojyveHHslli 6e3 106aB-
JI€HHS CTAHAAPTHOrO pacTBOpa HHKeJs.

44. O6paboTKa pe3synbTaToB

4.4.1. Maccosyio a0s10 Hukeass (X2) B OPOLEHTaX BHIYHCASAIT MO
(popmye

X,— m-100

ny ’

rae m-—macca HHKeNsi, HaHJeHHas MO TPajyHPOBOUHOMY rpadu-
Ky, T;
m; — Macca HaBECKH Npo6bl, COOTBETCTBYOIAA aJHKBOTHOH 4ac-
TH pacTBopa, T.

4.4.2. AGcomoTHBE PAaCXOXKAEHHS Pe3yJbTATOB NapaJJelbHbX OI-
pedenennit (d — noxasarteslb CXOLHMOCTH) He IOJ/IKHBLI MPeBHLIIATh
JonycKaeMblX 3Ha4eHHH, NPHBEeIEeHHbIX B TalJa. 2.

(H3meHennan pegakuus, Ham, Ne 2),

4.4.3. AGconoTHBlE PACXOXK/IEHHS Pe3y bTaToB aHaJH2a, NoJyueH-
HbIX B ABYX Da3/IHYHBIX NAa6OPATOPHAX, HJIH IBYX De3y/IbTaTOB aHa-
JIH33, MOJYyYEHHBIX B ONHOH J1aGOPATOPHH, HO NMPH DPA3JIHYHBIX YCJAO-
BHAX (D — noxasaTenb BOCIPOM3BOAHMOCTH), He NOJMKHbI NpeBbLIIATh
3HAYEHHH, NPUBENEHHBLIX B Tab.1. 2.

4.4. Koutpoas rounoctu pesyavraros anaiusa
KoHTpo/Ib TOYHOCTH pe3ynbTaToB aHanH3a OpOBOAAT N0 N. 3.4.4.
4.4.3, 4.4.4. (Bpenenn gonoanutennto, Ham. Ne 2).

5. ATOMHO-ABCOPBUMOHHBIN METOJI ONPELENEHUS HMKENS

51. CymHocThr MeTONA

Meton ocHOBaH Ha H3MepeHHH a6COPOLHH CBeTa aTOMaMH HHKe-
A7, 06pa3yIOLIHMHCS NPH BBEN€HHH aHATM3HPYEMOrO PacTBOpa B Maa-
MA alleTHJIeH-—BO3/AYyX.

52. Annapartypa, PeaKTHBH H PacTBOpH

ATOMHO-26cOPOUHONHBI CNIEKTPOMETD C HCTOYHHKOM H3/yYeHHS
ANA HHKEJS,

Kucnora asornas nmo F'OCT 4461—77 u pas6asneanas 3:2 u 1:1.

Kucaora consinas no TOCT 3118—77 u pactBopnl 2 u | Mosin/amM®.

CMecb KHCJIOT; FOTOBSIT c/leAylOWHM 06pa3oM: OQHH 06beM a30T-
HOA KHCJIOTHl CMEIIHBAIOT C TPEMS OGBEMaMH COMSHONH KHCJOTHL

Kucaora dpropucrososopontas no M'OCT 10484—78.
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Kucaora cepuas no TOCT 4204—77, pas6apaennas 1:1.

Hukeab mo TOCT 849—70 c maccoBoil goJeli HHKels He MeHee
99,9%.

CraHnfapThbie pacTBOPHl HHKEJS.

Pacteop A; roToBar caenywounM o6pasom: 0,5 T nukeds pacrtso-
PAIOT NpH RHarpeBaHHH B 20 cM3 a30THOM KHCJIOTH, pa36aBiaeHHol 3:2,
PacTBOp OXJNAXAAIOT, NEPEHOCAT B MEPHYI KOAOY BMECTHMOCTBIO
1000 cM® ¥ 10/IMBAIOT BOAOH M0 METKH.

1 cM?® pactBopa A comepxut 0,0005 r HuKes.

Pacteop bB; rortossit cienyiowum o6pasom: 20 cm3 pacteopa A
DNEpeHOCAT B MEpHYI0 KoJaby BmecTHMocTbio 100 cMm3, no6aBasior
10 cm® pacTBopa 2 MOJB/AM? CONAHOA KHCAOTH M JOJNHMBAIOT BOAOH A0
MeTKH. '

1 cM? pacTBopa coaepxur 0,0001 r Hukeas.

53. [IpoBenenue anHaausa

5.3.1. Hns 6pous ¢ maccosoii aoseit kpemuus a0 0,05%.

Hasecky Sponsbl Macco#t, ykasaHHo#t B Ta6.1. 5 moMeulaioT B CTa-
KaH BMECTHMOCTbIO 250 cM® H pacTBOPAIOT NpH HarpeBaHuu B 10 cm?
CMECH KHCJI0T. PacTBop OXJlaXKRaloT, MepeHOCAT B MEpHYI0 KoJa16y BMe-
ctumoctblo 100 cM%, onosackHBalOT CTEHKH CTakaHa pacTBOPOM
I Moab/aM® CONMAHON KHMCJAOTH M AOJNHBAIOT A0 METKH TOH e KHCJO-
to#t. Ilpu maccoBoit nose Hukens cBbime 0,25% 10 cM3 pacrsopa mne-
PEHOCAT B COTBETCTBYIOILYIO MepHYIO koaby (cM. tabna. §) u ponu-
BAIOT A0 METKH pacTBOpPOM ] Moab/AM® CONIAHON KHCJIOTHI.

TaGauuab
MaccoBas noAs HHKeNA, Macca OGbeM aask- | O6bem 2 monb/aM*| O6beM pacTBOPa
o HaBEeCKH BOTHOR 4acTH | DacTBopa cosif- | mocae pazGapie-
npoGu, r pacTeBopa, cM® | HOM KHCNOTH, cM? HHA, cM?
Or 0,05 xo 0,25 1 — — 100
Cs. 0,25 no 1,5 1 10 10 100
» 15 » 70 0,5 10 25 250

Hamepsior aToMHyi0o a6copOuUHIO HHMKeJs B MJaMEHH aleTHJIeH—
BO3JyX NPH AJuHe BOJHH 232,0 unu 341,5 HM napannenbHo ¢ rpajay-
HPOBOUHBIMH PacTBOPaMH.

5.3.2. Hdaa 6pona, ¢ maccosos dorell kpemuus caviue 0,05%

Hagecky 6pon3sl Maccoil, ykaszaHHo# B Ta6Ja. 5, noMewarT B niaa-
THHOBYIO YalUKy H PacTBOPSIOT NpH HarpeBaHuu B 10 cM® a30THOH KHC-
JoTh, pa3b6asienHoft 1:1, u 2 cM® dpropHcToBOAOPOAHOK KHesOTHL. [lo-
cje pacrBopeHusi gobapiasior 10 cM3 cepHOll KHCJAOTH, pasbaBieHHOR
1:1, n pacTBOp BRINapHBAIOT 4O NOsBJEHHS 6€JOro AbiMa CepHOH KHC-
Jdotel. OCTaTOK OXJaXKAAIOT, OMOMACKHBAIOT CTEHKH 4YalIKH BOJIOH H
BHOBb BBIMApUBAIOT [0 MNOfABJEHHS 06enoro AbiMa CEPHOM KHCJIOTHI.
OcTraTok OX/1aX[JaloT H PacTBOPAOT B BOAe NpH HarpeBaHuH. Pact-
78
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BOp nepeHocsT B MepHyio Koaby BmectuMoctbio 100 cM?® M poauBalor
BoJo# no MeTkH. [Ipu MaccoBoit gose Hukens cBoiwe 0,25% 10 cm3
pacTBOpa MNepPeHOCAT B COOTBETCTBYIOLIYIO MepHyw Koaby (cMm.
1264. 5), 100aBJARIOT PACTBOP 2 MOAb/AM3 CONAHOH KHCJAOTH H AOJH-
BAJOT BOAOH /10 METKH.

Hamepsior atomuyio abcop6uHio HHkeas, Kak yKasaHo B n. 5.3.1.

5.3.3. Tlocrpoenue epadyuposounoco zpaguka

B asenaauate #¥3 TPHUHAAUATH MEPHBIX K010 BMECTHMOCTbLIO IO
100 ¢m® nomemaior 1,0; 2,0; 4,0; 6,0; u 8,0 ¢M® cTaHAAPTHOrO PacTBoO-
pa b u 2,0; 2,5; 3,0; 3,5; 4,0; 5,0, u 6,0 cM3 crauaaprioro pacrsopa A.
Bo Bce koa6nl go6asasior no 10 ¢M3 pactaopa 2 MoJb/AM® coJsAHOMH
KHCJIOTHl H AOJdHBAIOT BOAOH 10 METKH.

HsMepsoT atoMHyio abcopbiiuio HHKeNfl, KaK ykKasaHo B nm. 5.3.1.

[To nosyuyeHusiM NaHHBIM CTPOAT rpaayHpoBouHbl# rpaduk.

54. O6paborka pe3ayabTaros :

5.4.1. MaccoByo ponio Hukeast (X;) B NpoUEHTaX BHIYHCAAIOT MO
(popmyae

X3=—(‘;—;'1—Z— -100,

rie C — KoHUEHTpauHus HHKeqs, HalileHHass 1o [rPalyHPOBOYHOMY
rpadHky, r/cm3;
V — ofbeM koHeuHoro pacTsopa npobbi, cm?;
m — macca HaBecKd, cofepxauiasics B KoHeuHoM ofbeMe pact-
BOpa NPo6HI, .

5.4.2. A6cosoTHBIE PAaCcXOXAEHHA De3y/bTaTOB Rapa/LIebHblX Ofn-
penenenHuii (d — nokasate/b CXOAHMOCTH) He AO/KHB MpeBHIIATL
JONYCKAeMbIX 3HaueHHH, npuBeeHHbIX B Tal1. 2.

(Uamenennasn pepakuus, Uam. Na 2).

5.4.3. AGconmoTHble PACXOX/AEHHA Pe3y/bTaTOB aHAJM33, (OJYYeH-
#blX B ABYX Pa3JHYHbIX Ja00PATOPHAX, HIH 1BYX Pe3y/1bTaToB aHa/lH-
3a, MOJYYEHHBIX B OHOH 1a00paTOpHH, HO MPH PAITHYHBIX YCAOBHAX
(D — nokasaresb BOCNPOU3BOAHMOCTH), HE AOJKHbBI TpeBbIIATh 3HA-
ueHHil, NpHBEIeHHbIX B TabJa. 2.

5.4.4. KOHTpOAb TOYHOLTU Pe3yAbTATO8 QHAAU3A

KouTpoJas TouHOCTH pe3y/bTaToB aHanusa nposoasr no locyaap-
CTBEHHBIM CTaHAapTHbIM obpa3uam 6e30/0BAHHLIX GpPOH3, aTTECTOBAH-
HBM B YCTaHOBJEHHOM TNOpAAKe, HJAH COMOCTaB/JeHHEM pe3y./bTaToB
aHaJu3a, MOJy4YeHHBIX aTOMHO-abCOpOLUHOHHBIM H (POTOMETDHYECKHM
HJIH TpaBHMeTpHUECKHM MeToiaMmu B cootsercTauu ¢ [OCT 25086—87.

5.4.3, 5.4.4.. (Beenetbi aonoanutenbro, Ham. Ne 2).
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