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Nickel, nickel and copper-nickel alloys.
Methods for the determination of nickel

OKCTVY 1 709

Jara BBepeqHs 01.01.93

Hacrosiuuit cranpapr ycraHaB/HBAaeT rpaBHMETPHYECKHH, THTPH-
MeTPHYECCKHH MeTOAbl ONpeNeJieHHs HHKessl (IPH MaccoBO#l foJe HH-
keas cebiie 0,5%) u aTOMHO-aGCOPGUHOHHBIA METOH ONpefeseHHs
HHKesIs (npu MaccoBoil fojie HHKenAss oT 0,5 A0 7%) B HHKEAEBHIX H
MenHo-HHKeneBHx cmiaBax no 'OCT 492 u TOCT 19241.

1. OBIUHE TPEBOBAHHUA

O6wmne TpeGoBaHHst K MerolaMm aHanausa — mo T'OCT 25086 c
nonoJsnenseM no pasa. 1 TOCT 6689.1.

2, TPABUMETPHYECKHN METOH ONPEAEJEHUA HHKEJNA

21. CyuiHoCcTh MEeTOAa

Metox ocHOBaH Ha OCaXKACHHH HHKe/ss B aMMHAYHOM pacTBOpe
JAMMETH/IIVIHOKCHMOM B BHAE MaJOPaCTBODHMONO BHYTPHKOMILIEKCHO-
TO COeJHHEHHs B NPHCYTCTBHH JIHMOHHONH MM BHHHOH KHCJOTHL

22 PeakKTHBB H PacTBOpPH

Kucaora consinas mo T'OCT 3118 u pasGasaennas 3:1 u 1:10.

Kucsora azornasi no 'OCT 4461 u pasGasaennas 1: 1.

Kucanora ¢ropucrosogoponnas no F'OCT 10484.

Kucnora cepras. no T'OCT 4204, pas6apaennas 1:1, 1:4 u
1:100.

CMech KHCJIOT [/ PAcTBOPEHHSI: CMeEUIHBAIOT OJHY 4YacThb KOH-
LIeHTPUPOBAHHON a30THOH KHCJOTHI € TPeMf UacTSIMH KOHUEHTPHPO-
BAHHOH COJISTHOM KHCJIOTHI.

Uzpanne oduunnaabHoe
© HsaareabcrBo crangapros, 1992

Hacrosiiu#i cTanaapr He MoXeT OGbiTh NOJHOCTBIO ' HJM YAaCTHYHO BOCRPOH3BELEH,
THPaXXHPOBAH M pacnpocTpaHen Ge3 paspewenus Iocctaupapra Poccnn



T'OCT 6689.2—92 C. 2

Kucyora numonnas nmo I'OCT 3652, pacrsop 400 r/am3.

Kucaora sunnast no 'OCT 5817, pactBop 400 r/am3;

Ammuaxk Bogublit mo T'OCT 3760 u pas6asaennntii 1:100.

Ammonn#t Hagceprokucaslii mo 'OCT 20478, pactBop 250 r/am3.

CnHupr 5THJOBHIH pekTH(HKOBaHHBIH Texuuuyeckuéi mo I'OCT 18300
u pas6aBienHnlil 1:3.

Humernarauokcum no I'OCT 5828, cnuproso#t pactsop 10 r/am3.

Harpuit asorucrokucasit no 'OCT 4197, pactsop 20 r/am®.

Cepebpo asorHokucsaoe no 'OCT 1277, pacteop 5 r/am3.

Harpuit ykcycHokucanii mo 'OCT 199, pactop 500 r/am3.

23. [IpoBeflenue aHandu3a

2.311. Lasa cnaascs, codepocauiux mernee 0,5% medu, kpome cnaa-
8Q XpOMENDb

Hapecky macco#t Ir nomemiaror B cTakaH BMecTHMocTbio 300 cm?
nobasaaoT 15 cM® azoTHOH KHCIOTH (1:1), HaKpPHLIBAIOT 4YaCOBHIM
CTEKJIOM, CTEKJSIHHOH HMJIHM MJIaCTHKOBOH MNJacTHHKOH W pacTBOPAIOT
npu Harpesaduu. [locse pacTBOpeHHS CiaBa CTEKIO WAH MAACTHHKY
1 CTEHKH CTakKaHa OIOJaCKHBAIOT BOJOH, PacTBOpD NOMELIAIGT B Mep-
Hylo KoJOy BMecTHMocTblo 500 ¢M® u J0JHMBAaOT BOAOH A0 METKH.
Ecnu B cntaBe COAEpIKHTCS BOJbOpPaM, TO pacTBOP BLINAPHBAIOT JO-
cyxa. K cyxomy ocratky nobGaBasior 10 cM® KOHUEHTPHPOBAHHOH CO-
JiAHOW KHMCJOTH M CHOBa BblMapuBaloT Aocyxa. Cyxo#l ocratok pacrt-
BOpPSIIOT NpH HarpeBaHHH B 10 cM® KOHUIEHTPHPOBAHHOH COJISIHOH KHC-
JoTsl # pasbasasior 100 cm® ropsuedi Boasl. Brijenuinyiocs BoJbd-
PaMOBYI0 KHCJIOTY OT(QHUABTPOBBIBAIOT Ha ABa OyMakKHHX (HIBTpA
cpelHeH NJOTHOCTH W NPOMBIBAIOT TOPSIYHM PAacTBOPOM COJISTHOH KHC-
Joret (1:10) mo HCUe3HOBEHHSI MOHOB HHKeEJ/si B NPOMBIBHBIX BOAAX
(mpo6a ¢ ammermaraunoxkcumom mo ['OCT 6689.3, n. 3.1.1). Ocagok
BOJIb()PAMOBOH KHCJOTHL Ha (PHJIAbBTPE MOKHO HCIOJb30BATh MAJsA OIl-
penesenuss coiepxanus Bogbbpama no F'OCT 6689.11.

[Ipu MaccoBoii pose B cnuase cBeiue 0,1% kpeMHHS B pacTBop
nobasastior 10 c¢cM® cepro#t kHcaoTel (1:1) M ymapHBamOT 10 OGHJIb-
HOro BblAeJeHHs] Gesoro AbiMa CepHOH KHCJAOTH. K oxsakaeHHOMy
OCTATKV OCTOPOXKHO J06aBJSIOT HeOOJblIOe KOJHUYECTBO (0KOJIO
10 cm®) xonoamo#l Boasl ¥ 3arteM BJAuBawT 100 cM® ropsiuefi BOAM 4
pPacTBOPSIIOT NpPH HArpeBaHHH.

Ocafok KpeMHHeBOH KHCJAOTH OT(H/bTPOBLIBAIOT HA (UJIBTP Cpel-
Heft TMJOTHOCTH, IPOMBIBAIOT TOpsiuell BOAOH H BHIGPACHIBAIOT.

OunpTpaT NOCJae OTAEJeHHs BOJb(pamMa HJIH KPEMHHA IOMEUAoT
B MepHVIO KoaGy BMecTuMocTbio 500 cM?® W [0JHBAIOT 10 METKH BO-
J01.

B crakan Bmectumoctbio 600 cM® nomenjamT aJHKBOTHYI 4acTb
pacteopa, paBuylo 10 cm?, u paszbaBasior Bogo#l Ao 300 cm3. Pact-
Bop Harpesalor Ao 65—70°C, npubasiasior 20 cm3 pacTBopa JHMOH-
HO¥ HAY BUHHOR KHCJOTH!, HEHTPANH3YIOT aMMHaKoM RO CAaboKHCIOR
peaxunn (pH 4—5) no yHuBepcaJbHOH HHAMKATOPHOH Oymare H npH

2—1311



C. 3 FOCT 6689.2—92

XopolleM mnepeMelIMBaHHU Ao6aBisioT 25 ¢M® pacTBOpa AUMETHJTJIH-
OKCHMa # 2—3 cM® KOHIEHTPHPOBAHHOrO pacTBOpa aMMHaKa [0 cJja-
OollesoyHoit cpensl. PacTBop ¢ ocagkoM BBAEPKHBAIOT B TEMJIOM
Mecte 40—50 MuH u 3ateM OTOHJIBTPOBHIBAIOT 0CALOK Ha (GHABLTP
cpefHed IVIOTHOCTH U 4—5 pas NPOMBIBAIOT Topsiuell Bomo#. Ocaxok
Ha ¢uaptpe pactBopsior B 30 cMm® consiHo#t kucmore (3:1), cobupas
pacTBOp B CTaKaH, B KOTOPOM HpPOBOAHJIOCH ocaxKAeHHe. PuibTp nmpo-
MbIBAlOT Tropsiuefi BoJAOH W pacTBOp B cTakaHe pa3baB/sfiT ropsuei
Bofo# mo 300 cm3 OcaxAeHHe HHKeJsT TOBTOPAWT, npubaBiass 5 cm?®
pacTBOpa JIMMOHHOH HJM BHHHOH KHCJIOTHI, 25 cM® pacTBopa AHMeETHJI-
IIHOKCHMAa H aMMHaK 1o cjaborilejoyHolt cpedrl. PacTtBop ¢ ocagkom
BblAep:KHBajoT B TemaoM Mecte 40—60 MHH (MOXKHO OCTaBUTb Ha
12 y). Ocazoxk OTOMALTPOBBLIBAIOT HAa NpelBapHTENbHO B3BeLUEHHBIH
¢uaprpyromuil THrens Ne 3 NpH OTcachlBAaHHH BOLOCTPYHHBIM Haco-
com. Ocafiok mpoMbiBalOT b—7 pas ropsiuedl Bojo#i W JiBa pasa 3TH-
goBbiM cnHproMm (1:3). THrenp ¢ ocajkoM BBEICYIIHBAIOT B CYHIHJb-
HoMm mKkacy npu 105—110°C no nocTossHHOH Macchl M B3BCLIMBAIOT.
2.3.2. Jiaa cnaasa xpomens

Hasgecky Maccoft 0,5 r nomemator B crakaH BMecTHMOCThIO 300 cm3,
nobapasioT 20 cM® cMecH KHCJOT AJS PacTBOPEHHS, HAKPHIBAIOT ua-
COBBIM "CTEKJIOM, CTEKJSHHOH HJM IJAacTHKOBOH NJACTHHKOH H pacT-
BOpsitOoT NpH HarpeBaHud. Ilocsae pacTBopeHHs CTEKJO HJAH NJIACTHHKY
M CTEHKH CTaKaHa OIOJACKHBaloT BoAoH, nobaBisior 10 cM® cepHoi
kucjaorel (l:1) w ynapuBaroT 140 Hauasja BHAedeHHs OeJjioro AbiMa
cepuoit xucaorel. OxJaKAeHHbH ocafok pacTtBopaAoT B 100 cM® BoaM
NpU HAarpeBaHHUH.

BuinenuBiuufics ocagoK KpPeMHHEBOH KHCJIOTH OT(HHILTPOBLIBAIOT
Ha (GUJILTP cpelHeH NJOTHOCTH H HPOMbIBalOT 5—7 pas ropsueil cep-
no#t - kucjaoroit (1:100). Ocafok BHOPACHIBAIOT HJAH HCHOJB3YIOT AJA
onpenenenns: kpemuusi no F'OCT 6689.7.

®dunbrpar pasbapasior Bopoit no 250 cM3 u HarpesamT Ao 65—
70°C. K narperomy pactBopy npubasaswnr 10 cM3? pacTBopa asoTHO-
Kucaoro cepebpa, 10 cM® pacTBopa HaACepPHOKHCJIOrO aMMOHHS H KH-
nataT 15—20 MHH 10 MOJHOro paspylieHus H30bITKa HAACEPHOKHCJOTO
aMMOHHS, YTO Y3HAIOT N0 TPEKPAlEHHIO BblAeJEeHHs] Ny3bPbKOB KHC-
Jgopoga. Ecan B npoGe mpHCYTCTBYeT MapraHel, TO €ro BOCCTaHaBJH-
BaloT, NpubaBJsis MO KamJsIM PacTBOP a30THCTOKHCJOTO HaTpHaA. Pac-
TBOD OXJa¥Jal0T, EPEHOCAT B MEPHYIO KoJOy BMecTHMOCTbIO 500 cm3,
HOJIHBAIOT A0 METKH BOJMOH H mNepeMelINBaioT. B cTakan BMeCcTHMO-
cThio 600 cM? oT6HpalOT aJHKBOTHYIO 4acTh, paBHylo 20 cm®, u npaJee
BEIYT aHaJH3, KaK yKazaHo B I. 2.3.1.

2.3.3. Iaa cnaasos, codepucawux cseiwe 0,5% medu (xkpome
cnaasos MH)KKT 5—1—0,2—0,2, neiizuavbep u MAH2SAHUR)

Hagecky cnmaBa (ra6ua. 1) noMellaloT B CTakaH BMECTHMOCTbBIO
300 cm?, nobGasasior 20 cm?® asorHol kHcaoTe (1:1), HakpHBAlOT 4a-
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COBbIM CTEKJIOM, CTEKJSIHHOH HWJIH TJAacTHKOBOH NJACTHHKOH M pact-
BOPAIOT NPH HarpeBaHHH. :

Taoauma 1

M S o M AJHKBOTHAS YacTh
accoBas pouasi Huxens, % Maceca HaBeCKH, T pacTBopa, o

Mewnee 1 2 Becp pacTsop
Cs. 1 no 10 sxmoy. 1 200

» 10 » 20 » 1 100

» 20 » 40 » 1 50

» 40 1 20

[Tocse pacTBOpeHHs CIIaBa CTEKJIO WM MJAACTHHKY H CTEHKH CTa-
KaHa olloJacKHBalOT BOAOH, AobaBastior 7 cM®  CcepHOH KHCJIOTLI
(1:4), pasbasisior Bogod no 150 cM® M BBIAENSIOT Medb '3JIeKTPOJIH-
3om o 'OCT 6689.1.

[Ipu maccoso#t fone HHKedss Medee 1% wucnosb3yercs BeCb 3JeK-
TPOJHT, a NpU GOAblIEM COAEpPIKAHUA HUKEJS 3JMEKTPOJNHT NEepPeHOCHT
B MepHVI0O KoJqiby BMectuMmocToio 500 cM® H H0JHBAIOT A0 METKH BO-
aoii. B crakan BMectuMocThio 600 ¢M® noMewlaloT ajJHKBOTHYIO 4acCTh
pactBopa (raba. 1) ¥ fasee aHaAH3 BEAYT, KaK ykKasdaHo B 1. 2.3.1.

2.3.4. Haa chaasa MH)KKT 5—1—0,2—0,2

Hagecky maccoit 1 r nomeilamoT B IIaTHHOBYIO YallKy, HPHJIHBA-
o1 15 cm?® asortwofi kucjorel (1:1) u 1 cm® $ropucToBOROPOAHOH
KHCJIOTH!, HAKPBIBAIOT 4allKy KPLIUKOH H3 NJATHHH HJH ¢Topomiac-
Ta W pacTBOPAIOT NpH HarpeBaHuH. Oxnaxaaior, npu6asasior 10 cm?
cepHol kucaoth (1:1) W ynapuBaloT A0 BbAeJeHHS (esoro AbiMa
cepHoit kucjore. OctaTok oxsaxaaiot, nobasasior 30—50 cm® Boab
H paCTBOPSIOT NMpH HarpeBaHHH. PacTBOP NEPEHOCAT B CTAKAH BMECTH-
mocTbio 300 cm3, pasGasasiior fo 150 cM3, nobasaswor 10 cmM3 npoxu-

nAYeHHO# a30THOM KHCAOTH (1:1) W BEIENAIOT Medb 3JEKTPOJH3OM
no TOCT 6689.1. .

B 3JeKTpoadT mocse oTieseHus Meid A06aBJasOT aMMHaK A0 NOJ-
HOro mepexojla HHKeJsi B PaCTBOPHMBIH aMMHa4HBI KOMIJIEKC H BbI-
JepKUBAIOT B TEIVIOM MecTe [AJAs KOoaryJdsuMH ocajika rHApOOKHcel
xkeneza u ThraHa, Ocalok OTOHALTPOBHIBAIOT Ha QUILTP CPeAHEH
IJAOTHOCTH W TPOMBIBAIOT OCaf0K W CTakKaH pacTBOPOM aMMHAKa
(1:100). Ocanok BeIGpachBaOT. PUALTPAT NOAKHCAAIOT COJISTHOM ‘KHC-
JoToft fo ciaGokncaoii peakunn (pH 4—5), mepeHocsit B MepHyo
K06y BMecTHMOCTbIO 500 cM® H ROJIHBAIOT 10 METKH BoAOH. B crakan
BMecTHMOCThI0 600 cM® nomewlaldT AaJHKBOTHYIO 4acTh pacTBoOpa
(ra6.a. 1) W najee ananu3 BeayT, Kak ykasano B m. 2.3.1. v

2.3.5. Hasn cnaasos rHetizuavbep 1 MOH2AHUH :

2*
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HaBecky cnnaBa (ra6.. 1) nmomemaloT B CTakKaH BMECTHMOCTBIO
300 cm3, noGasaswor 30 cM® asorHoit kucaortel (l:1), HakpeiBalOT
YacOBHIM CTEKJOM, CTEKJSHHOM WM IJACTHKOBOH NJIAaCTHHKOH H pac-
TBOPSIIOT IPH HarpeBaHMH.

[Mocjie pacTBOpeHHsi cIIaBa CTEKJO HJH IJIACTHHKY H CTEHKH
CTaKaHa OMNOJACKHBAIOT BOJOH, N06aBAAIT 7 cM?® CePHOM KHCJOTH
(1:4), pas6asasior Bofol xo 150 cM?® u oTaenslOT Melb 3JEKTPOJIH-
som no ['OCT 6689.1.

Tlpu aHaju3e CBHHIOBHCTOrO HeH3HIbGEPa CEPHYIO KHCJOTY A06aB-
10T T0JAbKO cniyeTss 30 MHH Toc/e Hayaja 3JIeKTPOJIu3a.

Tlocse oraesneHHs Medu 3JEKTPOJHT IOMEUlAlOT B CTAKaH BMECTH-
MocThio 600 cM? MM B MepHyI0 KoaGy BMecTHMocTbio 500 cm3, or6u-
paloT aJMKBOTHYIO uyacTb (cM. Ta6a. 1) u pasbaBJsOT BOLOH 1O
300 cm3. PacrBop HarpeBaioT xo 65—70°C, po6asasior 25 cM3® pacT-
BOpa LHMETHJIJIHOKCHMA NMpH NepeMelIdBaHHH M PacTBOP YKCYCHOKHC-
JIOTQ HATpHA 0 NOSIBJIEHHs OCajKa, IoCJe Yero eie u3GuiToK 4 cMm?d.
PacTBop yKCYCHOKHCJOrO HATpHsi 100aBJsIOT B CepelHHy pacTBopa, a
He TOJbKO MO CTEHKaM cTakaHa. PacTBOp BLIAEPXKHBAIOT B TEIJIOM
mecte 40—60 MUH UM JaJjee aHaJaM3 BelyT, Kak ykasaHo B H. 2.3.1.

24,06paboTka pe3syabTaToOB

.2.4.1. Maccosyo noaio nukeas (X) B NpoUEHTaX BBIYHCISIOT TO
opmye :

s X:,mliO,QOQ?Q-IOQ ’

- m

e mé " Mdccd 0C4AKA AMMETH/THOKCHMA HHKeJs, T;

0,2032 — kosdduurent nepecuera AMMETHJTJIHOKCHMA HHKENS HA
CENE Hukedb; v ‘
M —'Macca cmiaBa, COOTBETCTByIOLLAs ajNHKBOTHOH YacTH pac-
. TBOpaA, T. ‘ '

©'9i4 2. PacxoxjeHHs Pe3y/NbTaTOB TPeX Napalje/bHBX Ompenese-.
nuil d"(mokasaTenb CXOAMMOCTH) H Pe3yJbTaTOB ABYX aHaau3os [
(nokazartesp BOCIPOH3BOAMMOCTH) He JOJIKHBI NpPEBBILIATH 3HayeHHR
JONyCKaeMblX PACXOXKAeHHHN, NpUBeJeHHBIX B TabL. 2. . o
Ta6auna 2

_ ' ) JonyckaeMbie PacxomAeHHA, %
" Maccosas’ f0As° HuKens, % y — -
Earanasil d e D
Or 05’10 1,0 Brmou. 0,04 006
Ce. 19330 ‘s 0,05 0,07
» 30 » 5,0 » 0,06 0,08
» 58 » 70 » . 0,08 01
» 70 » 90 » 0,10 0,1
s 90 » 110 » 0,12 0,2
» FHO » 18,0 » 0,15 0,2
» 180 » 350 » 0,2 0,3
» 350 » 55,0 » 0,3 0,4
» 55,0 » 750 » 0.4 0,6
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2.4.3. KoHTpPOlb TOYHOCTH pe3yJbTaTOB aHajJH3a I[POBOAAT MO -
TocynapcrBenHbniM cranaaptHelM obpasuam (I'CO) uau mno orpacie-
BHIM cTaHaapTHoM obpasuam (OCO), uiau mo craHzaptHeiM oOpas-
nam npeanpuaths (COII) HHKesNeBbIX H MEAHO-HHKEJEBBIX CIJIABOB,
yrBepxaeHHHM 1o T'OCT 8.315, mau comocraBjieHHEM pe3yJbTaTOB,
NOJIyYeHHBIX THTpUMeTpHuecKHM MetoioMm B coorBerctBuu ¢ [OCT
25086.

3. THTPUMETPHYECKHHN METOJ ONPEJEJNEHUS HUKEJA

3.1. CymuocTr MeToZXAa

MeTox OCHOBaH Ha OCaXK[IeHHH HHKeJsi B aMMHAYyHOM pacTBOpe
JHMETHJTJIMOKCHMOM B BHJE MaJopPacTBOPHMOIO BHYTPHKOMIJIEKCHO-
I'0 COCAHHEHHs] B IIPHCYTCTBHH JHMOHHOH HJIH BUHHOH KHCJOTHI H OII-
pelesieHHH HHKENIS KOMIIEKCOHOMETDPHYECKHM THTPOBAaHHEM C 3PHO-.
xpoM uepHeIM T B KayecTBe HHAHKATOpA.

3.2. PeakTuBo M pacTBOpH

Kucaora azornas no 'OCT 4461, paz6asaennas 1: 1.

Kucsora cepras no 'OCT 4204, pas6Gasaennas 1: 1.

Kucnora consnas no 'OCT 3118, pas6asaennas 1:1 u 1:3.

Kucnora aumornas no 'OCT 3652, pacteop 400 r/am?3.

Kucaora Bunnas no FOCT 5817, pacteop 400 r/am3.

Awmmuak soanbi# mo 'OCT 3760.

Humernarauokcum no F'OCT 5828, cnuproBoit pacteop 10 r/amd.

Ammonuit xaopucrbiii mo IOCT 3773.

Ammonuit HagcepHOKHCabIE Mo TOCT 20478, pactBop 250 I‘/JIM3

Hartpua rugpookucs mo 'OCT 4328, pactBop 200 r/zm3.

Harpuii asotucroxucasiit no 'OCT 4197, pacrBop 20 r/am3.

Harpuit yrcycrokucawii no FOCT 199, pactsop 500 r/am3.

ITepexncs Bogopoaa nmo 'OCT 10929.

Cepe6po asotHokucaoe no ['OCT 1277, pacreop 5 rfoms.

MerusoBeiii kpacuslit uuaukatop 0,1%-Hbifl cnupTOBHIL pacTBOp.

DpuoxpoM uepHbIH T, HacbIMIEHHBI BOAHBIH PacTBOD.

Bydepuniit pactBop ¢ pH 10: 'k 570 cm?® ammuaka pobasasiior 70 r
XJIOPHCTOTO aMMOHHst U pas36aBisior 1o 1 IM3 Bogo#. -

‘Maruuit ceprokucani mo T'OCT 4523, 0,05 Moab/am3 paCTBop
12,33 r cepHOKHCJOro MaTHHs pacTBOpsi0T B 500 cM?® Boaw, pacTBop
nepesojAT B Mepnyo K06y eMKOCTbio 1 11M3 H. JI0JIHBAIOT BOJOH 1O
METKH.

Cosib auHaTpHeBass stHjaeHgHaMuH-N,N,N’ N’-TeTpachyCHon KHC- .
Jgothl, 2-BofHast (rpuion B) no T'OCT 10652 0,05 Mosb/nM® - pact-
Bop: ‘18,612 r Tpusiona B pactBopsitor B 500 cM?, pacTBOp .nmOMEWLAIOT
B MepHYyi0 K0J0y BMeCTHMOCTbio 1 M3 H JOJHBAIOT 10 METKH BOLOH.

Hukens mMapkn HO no F'OCT 849. ~

CTaHAapTHHIH PacTBOp HHKeJs: | T HHKelsi PacTBOPAIOT B CTaKa-
He BMecTHMOCTbI0 250 cM® B 20 cm3 consinoit kucaotsl (1:1) 1 10-cm®
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nepekucu Boxopoia, pobGas/ieHHOH HeGoabliuMu nopuusaMu. [locue
PacTBOpEHHsI pPacTBOP KHNATAT | MHUH AJs pasjoKeHHs H3OLITKA Mepe-
KHCH BOJODOAA, OXJaxKAalT, NEPEHOCAT B MEPHYIO KOJOY BMECTHMO-
ctbio 1000 cm?, 10/IMBAIOT 40 METKH BOJOH H MepeMellnBaloT.

1 cm® pacrBopa cozepxkur 0,001 r Hugess.

3.2.1. ¥Ycranoska maccosoi konyenrpayuu pacreopa Tpusosa b

B crakan uian konby BMectuMmoctbio 600 cm3 nomewaror 10 cm3
CTAaH/APTHOTO pacTBOpa HHKeJsd, pa3baBiasior BOAOH Ao obbema
300 cm® -m panee nocrymaioT, Kak ykasano B . 3.3.1.

MaccoBasi xoHLeHTpauusi pacrtBopa Tpuiona b (T), BuipameHHas
B rpaMMax HHKeJs Ha | cM® pacTBopa, BoluHc/sieTcsi no dopmysie

T‘— m
V—v,-K’

TAe m — vacca HUKeJad B aJHKBOTHOM 4YacTH, B3sATOf Aad THTpOBa-

HHS, T; :

V — ob6bem pacTtBopa TpuJoHa D, MaccoBas KOHUEHTpauua KO-
TOPOrO YCTAaHABJAHBAETCH, CM3;

V) — o6beM pacTBopa CEpPHOKHCJIOrO MAaTHHS, H3PaCcXOLOBaHHBIH
Ha THTpoBaHHWe TpHJoHa b, cm3;

K — nonpaBouHbIi KO3G(GHUUHEHT K MAacCOBOH KOHIEHTPALHH
pacrBopa TpHJoHa b.

3.2.2. ¥cranosxka nonpasouHozo KOIPGUUUEHTA K MACCOBOL KOH-
yentpayuu pacreopa tpurora b (K)

B crakan uaun koaby BmectHMocTbio 600 cMm® oT6upaltoT n3 Groper-
ku 10 cm® pactBopa TpuJoHa B, mobaBasiior 1 kanaw pacreBopa run-
POOKHCH HatpHs, 7 cM® OydepHoro pacrtBopa, pasbaBisioT BOAOH A0
ob6bema 300 cM?® m 3atem Bo6aBJsIOT 4—5 Kaneab pacTBopa 3pHOXpO-
Ma 4epHoro I M THTPYIOT PacTBOPOM CEPHOKHCJIONO MarHHus 4O Hepe-
X07la CHHE-3€JIeHOH OKPacKH B CHPEHEBYI).

Tlonpasounnlit kosdduuuent (K) BrruucaAsiOT no dopmyae

K= _“iﬁ_’
3
rie Vy— o0ObeM pactBopa TpujoHa b, B3sThifi Ha THTpOBaHHe, cM3;
V3 — o6beM pacTBOpa CEPHOKHCJIOrQ MAarHHs, H3pacXoZOBaHHBIH
Ha THUTpOBaHHe, CM3,

3.3. [IpoBeieHne aHaJ H3a

2.3.1. ZIra cnaasos ¢ maccosol doaeii medu menee 0,5%, kpome
cnaasa xpomenb

[ToaroToBKy K anaJju3y nposoisat no n. 2.3.1. B crakan uam koJa-
Oy BMecTHMOCTbI0 600 cM® momemialT aJMKBOTHYKO 4acTb pacTBopa,
paBHyio 10 cwm3, pasbasasior Bodoii no 300 cm®, pobGasasiior 20 -cm?
pacTsopa JUMOHHOH HJM BHHHOH KHMCJOTBHl, HEHTPAJH3YIOT aMMHAKOM
1o pH 4-—5 no yHHBepcasbHOH HHAHKATOPDHOH Oymare M NpPH WHTEH-
CHBHOM [epeMellnBaHUH pacTBopa AobaBasior 25 cMm® pacTBopa AH-
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METHJ/IFJIHOKCHMa H 2—3 cM® KOHIEHTPHPOBAaHHOTO pacTBoOpa aMMHa-
Ka g0 caabomenounoit cpean (pH 10) u 2—3 kanuau B u3bbTOK. Pac-
TBOp C OCaAKOM BblAEPXKHBalOT B TemioM Mecre 40—50 MuH, 3ateM
OT)HILTPOBHIBAIOT OCALOK HA HUALTP CpeAHed NAOTHOCTH M 4—5 pas’
NPOMBIBAIOT ropsueil BoxoH. [IpoMHITHIE ocagok CMBIBAWOT ¢ GUIbTpa
cTpyel ropsiueil BOAB B CTaKaH, B KOTOPOM NPOBOJAMJIOCH OCaKACHHE.
@uaprp HpoMbiBaloT cHayasa 30 cM® pacTBOopa COJIAHOH KHCJIOTHI, a
3aTeM ropsiyeil BOAOH.

PacTBop HarpeBaloT A0 KHIEHHd H caabo KHIATAT NPH NOMEIIH-
BaHHH [0 TNOJHOrO pacTBOpeHHs ocajka. OxJaxnaloT pacTeop 10
KOMHATHOH TeMmepaTypsl, pasbasisiior Bojo#l o 300 cm?, nobasas-
1ot 25 cM® pacrBopa TpHuaoHa D, HeHTPaAU3YOT pPacTBOPOM THADO-
OKHCH HAaTpHs [0 METUJIOBOMY KpacHoMmy (2—3 Kanau) 10 mepexoia
po30Boif OKpackH B Xearyw. [lpuausawoT u3 Gioperkn 7 cm® 6ydep-
HOTO pacTBopa, 5 Kamejp pacTBOpa 3pHOXpoMa uepHoro I H THTPY-
IOT pPacTBOPOM CEPHOKHCJOrO MarHHsi 10 Hepexoja CHHe-3eJeHOH OK-
PACKH B CHPEHEBYIO.

3.3.2. Has cnaasa xpomenrd

[MoaroToBKYy K aHajusy NpoBoAAT no m. 2.3.2. B crakan uan KoJ-
Oy BMecTHMOCTBIO 600 cM® noMellarT ajAMKBOTHYI UacTb, PaBHYIO
20 cM3, 1 najee aHaJU3 BeAYT, KaK yKa3aHo B 1. 3.3.1.

3.3.3. an cnaasos ¢ maccogoii doaeti medu caviute 0,6% (kpome
cnarasos MH)KKT 5—1—0,2—0,2, nelizuabbep 1 MAH2AHUH)

IToaroToBKy K aHaJu3y npoBoAdT mo m. 2.3.3. B crakaH maHM KoJ-
6y BMectuMocTei0 600 cM® nmoMemialT aJHKBOTHYIO 4acTh (CM.
TaGa. 1) ¥ pajee apajus BeAyT, KaK yKazahno B m. 3.3.1.

3.34. Hdas cnaasos MH)KXTK 5—1—0,2—0,2

[ToAroToBKY K aHaJH3y MNpOBOAAT No I. 2.3.4. B cTakaH HJIH KOJ-
0y BMecTHMOCTbio 600 cM? mOMeUlalOT aJUKBOTHYIO 4acTh pPacTBOpa
(cM. Taba. 1) u manee aHaJH3 BeAyT, Kak yKaszaHo B I. 3.3.1.

3.3.5. Jlag cnaasos Hei3uavbep u MAH2AHUK

[MoaroToBKy XK aHa/n3y mpoBOIAT no m. 2.3.5. B cTakaH HJIH KOJ-
6y BMeCTHMOCTbI0 600 cM® noMemaloT a/JHKBOTHYIO uacTh (cM. Tabi.
1) ¥ najee ananus BeAyT, KaK ykasano B n. 3.3.1.

34, O6paboTKa pPe3yAbTATOB

3.4.1. MaccoByio poJ0 HHKeas (X;) B NIpOIEHTax BHIUHC/AIOT N6
dopmyte

X, (V. —V,-K)- T-100

r
m
rae Vs — oBpeM pacTBopa TpujoHa b, B3siThifi Ha THTpoBaHue, cM%;
Y, — 0o6beM pacTBOpa CEPHOKHCJIOrO MarsHus, H3pacxXoAoBaH-
HbIl Ha TUTpOBaHHe, cM®;
K — nonpasounsiii kosdduuuent (n. 3.2.2);
T — MaccoBasi KOHLEHTpallMsi pacTsBopa TpuioHa B (m. 3.2.1)
no HUKeJ, T/cM?;
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my — Macca HaBECKH CI1aBa, COOTBETCTBYIOLIAA AJHKBOTHOII 4ac-
TH pacreopa, T.

3.4.2. Pacxox/IcHus pe3yJbTaToB Tpex MapaJljie/bHBIX ONpelee-
HHH d (7mOKasaTenab CXOAMMOCTH) H De3yJbTaTOB JABYX aHaaH30B D
(moxasaTesh BOCHPOHM3BOJAMMOCTH) He AOJIKHB NPEBBHIIATH 3HAUYEHHH
JONyCKaeMblX PacXoK/AeHHH, yKa3aHHHEX B Taba. 2.

3.4.3. KoHTpOJab TOYHOCTH pE3YJbTATOB aHAJH3a MPOBOAAT IO
FocyaapctBenuniM craupapTHeiM obpasuaM (I'CO) Hukens u MeAHo-
HHUKeJeBBIX cniaaBoB, yTeepkiaeHHeiM mo ['OCT 8.315, uaum conocras-
JIeHHeM DPe3yJbTaTOB MNOJYYEHHbIX FPAaBHMETPHYECKUM METOJO0M, B CO-
oteercreuu ¢ TOCT 25086.

4. ATOMHO-ABCOPBILHOHHLIA METOJ ONPEAEJEHHA HHUKEJS

4.1. CymHocTp MeTOAA

Meroa ocHoBaH Ha H3MepeHHH abcop6IUH cBeTa aTOMaMH HHKe-
qs, o6pasylollUMHCH TpH BBelJeHHs aHaJH3HPYEeMOro pacTBopa B
nams aueTHAEH-BO3AYX:

42 Annmapartypa, peakTHBB H PacCTBOPH

AToMHO-a6COPOUHOHHBIH CICKTPOMETP C HCTOUHHKOM M3JyueHHs
JUIST HUKEJIS. .

Kucnora azoreast mo 'OCT 4461, pasbaBnennas 1:1.

Kucaora ¢ropucrosonopoguas no FOCT 10484.

Kucnora ceprnast mo 'OCT 4204, pasbasiennas | : 1.

Hugeas no TOCT 849.

CrangaprtHelfi pacTBOp HHKeJs: 1 r HHKeJs pPacTBOPAIOT NpH Ha-
rpeBanud B 15 cM® asorHo# kHcaorel (1:1). Pactsop nepenocsat B
MepHYI0 K0JI0y BMECTHMOCTbI0 1 AM3 M JOJIMBAIOT BOAOH 10 METKH.

1 cm® pactBopa coxepxxur 0,001 r uukess.

43. I[TpoBeneHnHe aHaaH3a

4.3.1. Has cnaasos, He COOCPHAULUX KPEMHUA U TUTAHA

Hagecky cnnaBa maccoit 0,1 T pacTBOpAIOT NPH HarpeBaHWH B
10 c¢m? aszoruoiét kucaorsl (1:1). PacTBop nepeHocaT B MEPHYIO KOJ-
6y BmectumocTbio 100 cM® U JOJNHBAIOT BOLOH A0 METKH.

H3amepsior aToMHyl0 abcopOuMi0 HHKeJlss B IJIAMEHH alleTHJIeH-
BO3JYyX TPH AJiHHe BoJHB 341,56 HM mapaJsieabHO C IpajyHPOBOYHBI-
MM pacTBOpaMH.

4.3.2. Iaa cnaasos, colepiaujux Kpemuud u Tutas

Hagecky cnaaBa macco#t 0,1 © momemanoT B IJIATHHOBYH YallKy
H pacTBopsiiorT npu HarpeBaHuu B 10 cm?® asorHofi xucaotel (I1:1) u
2 cm3 propHCTOBOAOPOLHOH KHC/IOTH. 3aTeM aobGasasior 10 cm?® cep-
Hoit kucqaotel (1:1) m ynapwBawT 10 nosBjaeHHs Oesoro AbiMa cep-
HOll KMcsoThl. YalllKy OXJsa)KJZal0T M OCTaTOK pacTBopsmT B 50 cm?
BOJABl NpH HarpeBaHUH. PacTBOp MepeHocsT B MEPHYK0 Ko.10y BMeCTH-
MocTtbio 100 cM3 m A0JHBAIOT BOAOH 10 MeTKH. M3MepsioT aTtoMHyIO
a6copOUHIO HHKeNs, KaK yKasaHo B 1. 4.3.1.
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4.3.3. Iloctpoenue epadyuposounozo epaguxa

B BoceMp MepHBIX K016 BMecTHMOCTbio o 100 cM® nomemasor 0,5;
1,0; 2,0; 3,0; 4,0; 5,0; 6,0 u 7,0 ¢cM® cTaHZApTHOrO PAacCTBOPA. HHKEJS,.
yto cootBerctByer 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 u 7,0 Mr HuKeJs.
Bo Bce kouibpl Zxo6aBasiior no 10 cMm?® asorHoit kuejaoru (1:1) u no-
JURAIOT BOAOH A0 MeTKM MamepsiiorT atomHylo aGcopOumio HuKeJs,
Kak ykaszaHo B 0. 4.3.1. Ilo nojyyeHHBIM JZaHHBIM CTPOSIT TPaiyupo-
BOYHBIH TpadHK. :

44. O6paboTKa pe3yabTaTOB :

4.4.1. MaccoByw z0/110 HHKeass (Xp) B NpOUEHTAX BHIYHCJSIOT IO

thopmyse

X,=5Y o0,
n
rae C — XOHUEHTpAUUs HHUKeJsi, Ha#leHHass 0o TPaAyHPOBOYHOMY
rpagHky, r/cm?;
V — o6vem pactBopa npolel, cM?;
m — Macca HaBeCcKd npoOH, T.

4.4.2. Pacxox/[eHHsi pe3y/JbTaTOB TPeX NapaJ/lie]bHBIX oONpexese-
HUH d (mokaszaTesb CXOAHMOCTH) H pe3yJbTATOB [JBYX aHaJu30oB D
(mokasartesb BOCIPOM3BOAHMOCTH) He HOJIKHBI NpEeBbIIATH 3HAYCHUIT
IOTlyCKaeMblX PacXoXAeHHH, IpHBeJeHHbX B Taba. 3. :

Ta6anuma 3

Honyckaemble pacxoxkaesusd, %

Maccopas jgoas Huxeas, %
d D
Or 05 go 1,0 Brawou. 0,04 0,06
Ce. 1,0 » 20 » 0,05 0,07
» 20 » 40 » . 0,10 0,1
» 40 » 70 » . 0,15 0,2

4.4.3. KoHTpPO/Ib TOWHOCTH pe3y/abTaTOB aHaJH3a NPOBOAAT HoO
FocynapcrBennbiM craypapranimM obpasuam (ICO) unu no orpacae-
BBIM cTaHAapTHbiM obpasuam (OCO), uax no craHAapTHeIM o6pas-
pam npeanpustust (COIl) HuKeJeBbIX H MeIHO-HHKENeBEIX CNJIaBOB,
yrBepxaennsiM o 'OCT 8.315, unu MeTogoM J06aBOK B COOTBETCT-
Buu ¢ TOCT 25086.
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