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Hacrosiuuit crangapr ycTaHaBJAHBAeT TPABUMETPHUECKUH, THTDPH-
METPUYECKHH METOJAbl ONpelesieHHss HHKeJs (NpH MacCoBOH JoJie HH-
keas cBbiie 0,5%) u aTtoMHO-aGcopOUHOHHBIA METOHL oOnpeaeaeHHs
HHKeJs (npH MaccoBoH noJie HHKenst oT 0,5 1o 7%) B HHKe’eBbIX H

MelHO-HHKeaeBblX cnjasax no 'OCT 492 u TOCT 19241.

1. ObIUHE TPEBOBAHHUA

O6mwne TpeboBaHuss K Metoiam aHanusa — no I['OCT 25086 c
nonoaneHueM no pasa. 1 TOCT 6689.1.

2. TPABUMETPHUYECKHA METOA ONPEAEJEHHA HHUKENA

2.1. CyurtHOCTD METOXa
MeToa OCHOBaH Ha OCAXKACHHH HHUKeJNs B aMMHAyHOM pacTBOpE

NUMMETHJIVIHOKCHMOM B BHAE MaJjoOpPacTBOPHMOrO BHYTPHKOMIJIEKCHO-
ro COeAHHEHUS B NPHUCYTCTBHHU JUMOHHOH HJH BHUHHOH KHCJIOTHI.
22. PeakTuBb U pacTBOpPH
Kucnora consnasa nmo 'OCT 3118 u pasbasaennas 3:1 u 1:10.
Kucsaora azotHas no T'OCT 4461 u pasbasaennas 1: 1.

Kuciora dropucrosoaoponnast mo 'OCT 10484,
Kucrnora cepuas. no I'OCT 4204, pasbaBaennas 1:1, 1:4 n

1. 100.
CMech KHCJOT HJf PaCTBOPEHHsI: CMEUIUBAIOT OJAHY YacTbk KOH-

LEeHTPUPOBAHHON a30THOH KHCJOTHEI C TPpeMfA UYACTAMH KOHUEHTPHPO-
BAHHOH COJISTHOHM KHCJOTEI.

Uspanue oduumuaarHoe
(© HsznareabcTBO cTanaapros, 1992

Hacrosiuiuii CTaHAAPT He MoXKeT ObiThb NOJHOCTBIO HJIH YaCTHYHO BOCRPOHM3BEAEH,
THPAXKHPOBAH H pacnpocTpaHed 0e3 paspewienus Foccranpapra Poccuu
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Kucaora numonnas no 'OCT 3652, pacrsop 400 r/am3.

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

AmMuak Boaubii no 'OCT 3760 u pasz6asaenuniii 1:100.

AmMmonuit Hagcepuwokucanld no 'OCT 20478, pactBop 250 rfmm3.

CHHpPT 5THJOBBIN peKTH(HKOBaHHBIH TexHuuecku# mo I'OCT 18300
U pazbaBJeHHbIll 1 : 3.

Jumernaranokcum no I'OCT 5828, cnuproBoit pactBop 10 r/am3.

Harpuii azorucrokucanii no F'OCT 4197, pacreop 20 r/am3.

Cepebpo asorHokucaoe no I'OCT 1277, pactBop 5 r/ams3.

Hatpuit ykcycHokucansli 1o 'OCT 199, pactBop 500 r/ams3,

2.3. [lIpoBeflenue aHaJaHu3a

2.3.1. [asa cnaases, codepocawux menee 0,6% medu, kpome cnaa-
3Q XPOMEAb

HaBecky Maccoil Ir noMmeumialor B cTakaH BMecTHMocTbio 300 cm3
no0asasoT 15 cM® a30THOH KHCJAOTHL (1:1), HaKpBIBAKOT YacCOBHIM
CTEKJOM, CTCKJSTHHOH HJH INJaCTUKOBOH NJACTHHKOH H pPacTBOPSAIOT
ipu HarpeBaduu. lloc/jie pacTBOpeHUs chjiaBa CTEKJAO HJIM NJACTHHKY
I{ CTEHKH CTakaHa OIIOJIaCKHBAlOT BOAOH, pacTBOP NOMELIAIOT B Mep-
HYyi0 KO0JIOy BMeCcTHMOCTbI0 500 ¢M3 U [A0JHMBAIOT BOJAOH [0 METKH.
Ecau B cnitaBe coaepXHUTCA BOJb(ppaM, TO pacTBOP BLIMAPHBAKT AO-
cyxa K cyxomy ocratky nobaBasitor 10 cM® KOHIEHTPUPOBAHHOH CO-
JIAHOW KHCJIOTBI W CHOBA BBINAPUBAIOT Jocyxa. CyxOH OCTaTOK pacrt-
BOPSiIIOT NpH HarpeBaHHH B 10 cM® KOHLIEHTPHPOBAHHOH COJSTHOH KHC-
Jotet U paszbaBagior 100 cM3 ropsauedl Boabl. BrijnequBuiyiocs BoJbd-
PaMOBVIO KHCJOTY OTQHJIBTPOBBLIBAIOT HAa JABa OyMa)KHBIX (QHALTPA
cpeliHel NJOTHOCTH H NPOMBIBAIOT TOPSIUUM PACTBOPOM COJSIHOH KHC-
Jgotol (1:10) mo HMcue3HOBEHHSI HOHOB HHKeJsl B NPOMBIBHBIX BOAAX
(npo6a ¢ aAuMetuarauokcumMoM mo ['OCT 6689.3, n. 3.1.1). Ocagnox
BOJb(PpPaMOBOII KHCJOTH Ha (PHJAbTPE MOKHO HCNOJAb30BaTh MAJA OIl-
penesicHus coaepxkanusi Boabdpama no 'OCT 6689.11.

[Ipu maccoBoii moJse B cniaBe cBoillle 0,1 % kpeMHHS B pacTBOp
nobasasiror 10 cm?® cepHoll kucjaotrel (1:1) M ymapuBawT 10 OOHJIb-
HOro BblJeJieHHsT Oesloro JbiMa CEpHOH KHCJOTH. K oxgaakaeHHOMY
OCTAaTKy OCTOPO:KHO J00aBJsitoT HebOoJblloe KOJHYECTBO (0OKOJIO
10 cM®) xonaoano# BoAn u 3atem BJauBalT 100 cm® ropsaucih BOAHL H
pPacTBOPSIOT NPH HArpeBaHHH.

Ocafgok KpeMHHeBOH KHCJIOTbHl OT(QUJAbTPOBLIBAIOT HA PHUILTP Cpel-
Hell NMJIOTHOCTH, NMPOMBIBAIOT TOpsiuel BOLOW H BHIOPACLIBAIOT.

duabTpaT nocje OTAEJEeHHS BOJb(pamMa HJIH KPEMHHS IOMELIAIOT
B MepHVI0O KOJAO6y BMecTHMOCTbio 800 ¢M° W JOJHBAOT 10 METKH BO-
T0U.

B crakay BMmectumocTbio 600 cm® pomenjalT AaJUKBOTHYK 4YacTh
pacTBopa, paBuHylo 10 cm3, u pasbasusior Bogod Ao 300 cm3. Pacr-
Bop narpesalor g0 65—70°C, npubas.astor 20 cM3® pacTBOpa JHMOH-

HOU HJYW BUHHOB WHCJOTHI, HEHTPAJHM3YIOT aMMHAKOM A0 ClHaloKHCJIOH
peakunn (pH 4—5) no yHHBepcaJIbHOH HHAMKATOPHOH OyMare H mnpu

2—1311
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XopouleM nepeMeliuBanuu A006aBis0T 25 cM® pacTBOpa AHUMETHJITJH-
OKCHMa U 2—3 CM® KOHIIEHTDUPOBAHHOrO pacTBOpa aMMHaKa 10 cJa-
OolesioyHo#r cpeanl. PacTBop ¢ ocaZkoMm BBLACPKHBAIOT B TENJOM
Mecte 40—50 MHH H 3ateM OT(HJALTPOBHIBAIOT O0OCAA0K HAa OHALTD
CPpeAHeH INVIOTHOCTY H 4—5 pa3 NpOMBIBAIOT ropsiuedr Bomod. Ocaaok
Ha ¢uabtpe pactBopsitor B 30 cm® coasiHoHd KucaoTbel (3:1), cobupas
pacTBOp B CTakKaH, B KOTOPOM INPOBOAHUJIOCH OcaxKIneHue. OHJAbLTD NPO-
MbIBAIOT TOpPsAYEH BOAOM M PACTBOpP B cTakaHe pa30aBJfAOT ropsayen
BoAoH mo 300 cm3. OcaxaeHue HHKeJs1 NOBTOPSIOT, npubaBiassa 5 cm3
pacTBOpa JHMOHHOH HJH BHHHOH KHCJOTHI, 20 cM3 pacTBOpa JAHMETHJI-
FMIHOKCHMa H aMMHakK 1o cjaabouieysoyHoid cpeabl. PacTBop ¢ ocankow
BoIAepKHBAIOT B TemjioM Mecte 40—60 MHH (MOXKHO OCTABUTbH HAa
12 y). Ocanox OTQHALTPOBBIBAIOT HAa NpeABapHTE]bHO B3BELUCHHLIN
GUALTPYIOIHH THreJdb Ne 3 NPH OTCACBIBAHHM BOLOCTPYHHLIM HAaCO-
coM. Ocagok npoMbiBawOT D—7 pa3 ropsiued BOAOH U JBa pa3a 3TH-
J0BbIM cOouptoM (1:3). Tureap ¢ oCaakoM BBHICYIUIHBAIOT B CYUIUJb-

HoM miKagy npu 105—110°C mo mocTOSAHHOH Macchl U B3BECIIIHUBAIOT.
2.3.2. /laa chaasa xpomens

HaBecky maccoii 0,5 r noMmemalor B crakan BMecTUMOCThIO 300 cM?,
robaBasior 20 cM® cMecH KHCJIOT MJi1 PACTBOPECHHUS, HAKPBIBAIOT 4a-
COBBIM CTEKJIOM, CTEKJSHHOW HJHU IJACTUKOBOW IJIACTHHKOU H pacT-
BOpsAOT NpHU HarpeBaHuU. [locae pacTBOpeHHsS CTEKJO HJAH IJVIACTHHKY
H CTEHKH CTaKaHa OIoJaCKHBaIlT BoA0H, nobamiaswT 10 cMm® cepHoH
kucaotel (1:1) w ynapuBalT A0 HauaJa BulaedeHuss 6esioro AbiMa

cepHOH KHcJA0Th. OxJaxAeHHBIH ocalok pacrBopsaroT B 100 cM® BoabI
MPH HarpeBaHUH.

BblieUBIIUUACH OCAM0K KPEMHHEBOM KHCJAOTH OTPHILTPOBLIBAIOT
Ha (DHJBTP CpeAHEH IJIOTHOCTH U MPOMBIBAIOT o—7 pas ropsauey cep-
not kucaoroi (1:100). Ocamok BuIOpacCLIBAOT HJAH HCHOJB3YIOT IJIA
onpenejenuss kpemuus no 'OCT 6689.7.

dunbrpaTr pasbabiasor Bogod Ao 250 cM® H HarpesawT N0 65—
70°C. K Harperomy pactBopy npubasasiior 10 cM® pacTtBopa a30THO-
kucaoro cepebpa, 10 cm3 pacTBopa HaJACEPHOKHCJAONO AMMOHHA U KH-
nATaT 10—20 MHH 10 MOJIHOTO pa3pyuleiinst H30bITKA HAACEPHOKHUCJOTO
aMMOHHSI, YTO Y3HAKOT MO NPEKPAUICHUIO BbIJICJEHHS NY3bIPbKOB KHC-
Jopojaa. Ecau B npole nmpUCYTCTBYeT MapraHely, TO €ro BOCCTaHaBJIH-
BaloT, npubaBJsig N0 KamJsM PacTBOP a30THCTOKHUC/JIOTO HaTpHdA. Pac-
TBOD OXJaKIaloT, MEPEHOCAT B MepHYIO K0Ja0y BMecTHMOCThIO 500 cm3,
AOJIHBAIOT A0 METKH BOJOH M mepeMellnBaloT. B c¢TakaH BMeCTHMO-
ctbio 600 cM?® oTbOHparT aJUKBOTHYIO yacTbh, paBHyio 20 cM?, H apaJjee
BeAyT aHAJIH3, KaK ykKaszaHo B 0. 2.3.1.

2.3.3. Has cnaasos, codepxcawux csoviue 0,5% medu (Kpome
cnaasos MH)KKT 5—1—0,2—0,2, netidurvbep u MaH2QHUH)

HaBecky cnaasa (ta6g. 1) nomemarOT B CTakKaH BMECTHMOCTHIO
300 cm?, nobaBastor 20 cm3® azoTHod KHcJAOTH (1 :1), HakphIBalOT ya-
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COBbIM CTEKJIOM, CTEKJSSHHOW HJiM IJIACTUKOBOW NJACTHHKOH M pacT-
BOPAIOT NPH HACPEBAHUH,

Tabauwmwa 1

M 0 M ‘ ANUKBOTHAs YacCTh
accoBas JAoJasi HukKensi, % acca HAaBeCKH, T pacTBOpa, cM3

Menee | 2 Becb pactsop
Cs 1 no 10 Bkamwuy )| 200
> 10 » 20 » ] 100
» 20 » 40 » l 59
» 40 i 20

[Tocne pacTBOpeHHdA CIIaBa CTEKJO WM MJIACTHHKY H CTEHKH CTa-
KaHa OIoJAaCKHBAIOT BOLOH, A00ABAAOT 7 CM° CEpPHOH KHCJOTLI
(1:4), pazbaBisgoT BoAoOH 10 150 cM® M BBLIAGAAIOT Meldb 3JEKTPOJIH-
som o T'OCT 6689.1.

[Ipn maccoBol poJie HHKesss MeHee 1% wucnoJsib3yercss BeCb 3JIEK-
TPOJAUT, a npu OOoJAblIeM COoAepIKaHUM HHKEAA 3JNEKTPOJUT MepPeHOCAT
B MepHVI0 KoJsby BMecTHMOCThI0O 500 cM? M AOJNHBAIOT OO METKH BO-
A0#. B crakan BMmectuMocThio 600 c¢M?® nomMeuiarwoT aJHKBOTHYIO YacCThb

pactBopa (rabua. 1) W gajee aHaJuaH3 BeAdyT, KaK yKazaHo B 1. 2.3.1.
2.3.4. Jaga cnaasa MH)KKT 5—1—0,2—0,2

Hasecky Maccolt 1 r noMeiianT B IJIATHHOBYIO 4YaliKy, NPHJHBA-
T 15 cm?® asotHo#i kucaotot (1:1) u 1 cm® dropucTOBOAODPOAHOH
KHCJIOTHl, HAKPBIBAKT 4YallkKy KPBHIIIKOH U3 NJATHHBL HJH (QTOpomJac-
Ta W PACTBOPAIOT NpH HarpeBaHuH. Oxsaxkaalot, npubasasgoT 10 cm?
cepHoli kucyothl (1:1) u ynmapuBaior A0 BblAeneHHs 0Geloro AbiMa
cepHoil kucJjoTh. OctaToK oxJgaxjaawTt, A00aBasgiT 30—o0 cM?® BOAHI
H pacTBOPSIIOT NpPHU HarpeBaHHH. PacTBOp nepeHOCAT B CTaKaH BMECTH-
mocTbio 300 cM?3, pasbasasiior o 150 cm3, pobasadwr 10 cM® npoku-

NAYCeHHOH a30THOH KHUCAOTHL (1:1) W BBAGJAAKT MeAb 3JNEKTPOJHIOM
no TOCT 6689.1.

B 3JeKTpoJMT nocJe OTAeNeHUs MeAd A006aBJSIOT aMMHakK A0 MOJI-
HOTQ Iepexoja HHKeJsi B PAaCTBOPHMBIH aMMHAYHBIH KOMIIJIEKC H BbI-
JEpXKHUBAIOT B TEIJIOM MecTe MAJf KoaryJdsiudd ocCallka T'HIAPOOKHCEH
x)eneza u THTaHa, Ocalok OTOHHALTPOBLIBAIOT HA (QUJILTP CpeAHEw
NJOTHOCTH W TNPOMBIBAIOT OCaA0K M CTakaH pacTBOpOM aMMHaka
(1:100). Ocanok BoibpaceiBatoT. PUALTPAT NMOAKHCIAIOT COJNAHON KHC-
notoll go chaabokucaoil peakuun (pH 4—5), nepeHocsAtr B MeEpPHYIO
Koy BMecTuMOcTbi0O 500 cM? H f0JHBAIOT 10 METKH BOAOH. B crakaH
sMecTHMocThl0 600 cM3 noMewaroT AaJdHKBOTHYIO 4acTb pacTBOpAa
(Ta61. 1) W najee aHaju3 BeAyT, Kak ykasauo B 1. 2.3.1.

2.3.5. Jlast chaasos Helsuapoep U MAH2AQHUH
2*
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HaBecky cnnaBa (Taba. 1) nomelnamoT B CTaKaH BMECTHMOCTBIO
300 cm®, npobasasior 30 cM?® azorHoit xkucaorel (1:1), HakpeiBaioT
YaCOBbIM CTEhJOM, CTEKJSHHOH HJH IMJACTHKOBOH NJACTHHKOH H pac-
TBOPSIOT NIPU HarpeBaHUM.

Ilocsie pacrBopenusi cmjlaBa CTEKJO UM IJIACTHHKY U CTEHKH
CTakKaHa OI0JAaCKHBAlOT BOAOH, A00aBJAAWT 7 CM°® CEepHOH KHCJOTHL
(1:4), pazbasasor Bogok xo 150 cm® ¥ oTAENAOT Melb 3JEKTPOJIH-
3oM 1o [OCT 6689.1.

[1pu ananuse cBHUHIOBHCTOrO HeH3uabnbepa cepHYIO KHCJOTY A00aB-
NS0T TOABKO cnycTa 30 MUH IOCJe HayaJja 3JIEKTPOJIU3a,

llocie orpesieHHs Meau 3JE€KTPOJIUT NOMEILLAIOT B CTAKAH BMECTH-
MocThio 600 cMm? uau B MepHYIO KoJs0y BMecTUMoCTbio 500 cM3, oTbu-
paloT aJJHKBOTHYI uyacTh (cM. TabJa. 1) u pa3baBiasiioT BoAOH 10O
300 cm3. PacrBop Harpeawt no 65—70°C, nobasasior 25 cMm? pacr-
BOpa AUMETHJITJIHOKCHMA NpH NepeMeliUBaHHU M PacTBOP YKCYCHOKHC-
JIOTO HATPHA A0 NOABJEHHs OCajKa, IocJe uyero elle u3bbITok 4 cMm3,
PacTBOp yKCYCHOKHCJOrO Hatpusi A00aB/sAOT B CepellUHy pacTtBopa, a
He TOJbkO IO CTEHKaM CTakaHa. PacTBOp BLIAEPXKHUBAIT B TEMJOM
mecte 40—60 MUH ¥ aganee aHaJu3 BeAyT, KaK ykKasaHo B 0. 2.3.1.

24, O6paboTKa pe3yJbTaTOB

2.4.1. MaccoByo noail HHKeas (X) B npoueHTax BHUYHUCJSIOT NO

dopMmyJe
m1 '0,2032;]00

e e e g
X= :

n

rle #; — Macca ocdiKa JHMEeTHJIIHOKCHMAa HHKeJIs, T;

0,2032 — koshbdHUHEHT 1epecyeTa AUMETHJITJHOKCHMA HHKeJaS Ha
HHUKeJb;

m — Macca cnJjaBa, COOTBETCTByHOIIAsd aJUKBOTHOH 4acTH pac-
TBOpA, T.

2.4 2. PacxoxaeHusi pe3yJabTaTOB Tpex MapaJJiesbHBIX oOnpenene-

Huit d (nokasaTtejb CXOAMMOCTH) H Pe3yJbTATOB J[ABYX aHaJH30B D

(nokasareJsib BOCIPOH3BOAUMOCTH) HE JOJIKHBl IpPEBHINATh 3HAYEHUR

JONyCcKaeMbiX PacXOXXKAECHHH, NMpHBeJAeHHbIX B TabJ. 2.
Tabauua 2

HonyckaeMble pacxoxaeHHs, %

Maccopasa aoJusa HHkenss, %

d | D

Or U5 no 1.0 Braou. | 0.0¢ 0,06
Cs 10 » 3,0 » 0,05 007
» 30 » 50 » 0,06 0,08
» 50 » 7.0 » D.OK | 0,1
» 7,0 » 90 » 0,10 01
» 90 » 11,0 » 0,12 ' 0,9
» 11,0 » 180 » 0.15 0.2
» 18,0 » 35,0 » 0,2 0,3
» 35,0 » H5B,0 » 0.3 04
» 550 » 750 » | 0.4 0.6
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2.4.3. KOHTpPOb TOYHOCTH pe3yJAbTaTOB aHaJH3a TIPOBOJIAT IHO
locypapcrBeHHBIM cTanaapTibiM obpasuam (['CO) uau no orpaciue-
BBIM cTanHAapTHeiM obOpasnam (OCO), uad no craHaapTHBM obpas-
nam npeanpuatds (COII) HHKeneBbIX H MeAHO-HHKeJEBBIX CIIJIABOB,
yTBepxKAcHHLIM 1o ['OCT 8.315, uam comocraB/ieHHEM pe3yJJabTaTOB,

MOJyYEeHHBIX THTpUMeTpHuecKHM MeToaoMm B coorBercTBHH ¢ ['OCT
25086.

3. THTPUMETPUMECKHHA METOI ONPEANOEJNEHHUSA HUKEJA

31. CYIIHOCTbD MEeTOJLa

MeToi OCHOBaH Ha OCaXKJEeHHH HHKeJsi B aMMHAa4yHOM pacTBope
JUMETHJIVINOKCHMOM B BHAE MaJOPacTBOPUMOro BHYTPHKOMIJEKCHO-
10 COCAHHCHHS] B NPHCYTCTBHHU JHUMOHHOH HJIH BHHHOH KHCJOTBHI H OII-
penesieHHH HHKeJIs KOMIIJIEKCOHOMETPHUYECKHM THTPOBAaHHEM C 3PHO-
XpoM uepHbIM T B KayecTBe HHAHKATOpA.

3.2. PeakTuBbo M pacTBOpPH

Kucanora aszotHas no 'OCT 4461, pazbaBaenHas 1: 1.

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

Kucnora coassnas no I'OCT 3118, pas6aBaennas 1:1 u 1:3.

Kucnora aumonnast no 'OCT 3652, pacrBop 400 r/am?3.

Kucaora suHnas nmo 'OCT 5817, pactBop 400 r/ams.

Ammuak sBoaubi no 'OCT 3760.

Humeruarauokcum no I'OCT 5828, cnuprosoit pactsop 10 r/am3.

AmMoHu# xnaopucteid no TOCT 3773.

Ammonun HagcepHokucabld mo 'OCT 20478, pactBop 250 r/am3,

Harpusa rugpookucs no 'OCT 4328, pactBop 200 r/ams.

Harpuii azotucrokucasii no F'OCT 4197, pacrBop 20 r/am?3.

Hartpuit ykcycnokucanii no 'OCT 199, pactBop 500 r/am3.

[Iepekucs Bogopona no 'OCT 10929.

Cepebpo asotHokuciaoe no I'OCT 1277, pactBop o r/am>.

MetunoBeiit KpacHbli uHaukatop 0,1%-HbIA cnupTOBBIE pacTBOP.

DpuoxpoM uepHblil T, HachlLleHHBIH BOAHBIH PacTBOP.

Bydepun#i pactBop ¢ pH 10: k 570 cm® ammuaka jgobasasior 70 r
XJIOPHCTOrO aMMOHHs U pasbaBasioT 10 1 AM? BoaoM.

Marunit cepHokucabpli mo I['OCT 4523, 0,05 Moas/am3 pacrBop:
12,33 r cepHOKHCcJOro MarHus pacrtBopsaioT B o000 cM® BOAB, pacTBOp
NepeBoJsAT B MEPHVIO Koaby eMKoCTbio 1 AM3 H N0OJHBAIOT BOAOH JO
METKH.

Coab auHarpHeBass 3TuaeHaHaMHH-N,N,N’ N’-reTpaykcyCHOH KHC-
aotbi, 2-pogHas (rpuaod B) mo T'OCT 10652; 0,05 mosb/aM® pacrt-
Bop: 18,612 tpuaona b pacreopsitor B 500 cM?, pacTBOp MOMELLAIOT
B MepHyl0 Koa6y BMECTHMOCTbi0 1 AM° # AOJHBAIOT A0 METKH BOJROH.

Hukeas mapku HO nmo 'OCT 849.

CraHfapTHEIH pacTBOp HUKeJss: | © HHKeJdst pacTBOPAIOT B CTaKa-
He BMecTHMOCTbIO 250 cM3 B 20 cM3 coasHoil kucaorel (1:1) u 10 cm®
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MepekHcH BoLOpoJa, nobaBiacHHOH HeboJsblIUMH nopuusMu. [locae

PacTBOPCHUS PacTBOP KHUOATAT | MUH AJs pa3noxenusi uabbiTKa nepe-

KHCH BOIOpPO/J4, OXJaxKAalT, NEPEHOCAT B MEpHVIO KOJOY BMECTHMO-
cTbro 1000 cMm*®, H0JIMBAIOT A0 METKH BOJAOH M NepeMellHuBaloT.

I cm® pacrtBopa coaepxkur 0,001 r HuKens.

3.2.1. ¥cranoska maccosori KoHueHTpauuu pacreopa TpuioHa b

B crakaH wan konby BMectuMocTbio 600 cm3 nomemator 10 cm?
CTaHJapTHOrO pacTBOpa HUKenad, pasbaBasior BoaoH A0 obbema
300 ¢cM® W npaJjee nocrymaloT, Kak ykKaszaHo B 1. 3.3.1.

MaccoBas koHueHTpauuss pactBopa TpusoHa b (T), BeIpaxKeHHas
B rpaMMax HHKeJas Ha | ¢M® pacrtBopa, BHIUHC/SIETCA 1o GopMyJe

r m |
V—‘VI‘K

raie m — viacca HUKEJS B aJHKBOTHOM YacCTH, B3SITOH AJS1 TUTPOBA-

HHSI, T;

V — o0bem pactBopa TpuJoHa b, MaccoBas KOHIEHTpauusa KO-
TOPOro YCTAHABJHUBAaeTCsd, CMS3;

V, — o6beM pacTBOpa CEPHOKHUCJOTO MarHus, H3pacXxoA0BaHHbIH
Ha THTpPOBaHWe TpHJIOHA Db, cm3;

K — nonpaBouHblii K03bGhHUINEHT K MAaccoBOH KOHIIEHTPaIHMH
pacTBopa TpuJoHa b.

3.2.2. ¥Ycranoska nonpaBouHo2o KOIPHUUUEHTA K MACCOBOU KOH-
yenTpauyuu pacreopa tpusrona b (K)

B crakan uau koaby BMecTHMOCTbIO 600 cM3 oTOHpawT H3 OHOpeT-
xu 10 cm?® pacTBopa TpuaoHa b, pobaBasiior 1 kanjaw pacrBopa THA-
POOKHCH HartpHs, 7 cM® OygepHoro pacrsopa, pa3baBasiioT BOJOH J0
oO6bema 300 cMm?® u 3atem p06aBJsiloT 4—5 KaneJsib pacTBopa 3pPHUOXPO-
Ma 4YepHoro / W THTPYIOT pacTBOpPOM CEPHOKHCJOrO MarHHs A0 nepe-
X0Jla CUHe-3€JI€HOH OKpPACKH B CHPEHEBYVIO.

IlonpaBounblii Ko3dduuuest (K) BBIUUCAAIOT MO popMmyJe

Vi
K= V.

3

rie Vo, — obbeM pacTBopa TpuJoHa b, B3siThili Ha THTpOBaHHE, CM?;
Vs — o06beM pacTBOpa CEPHOKHCJAOTO MArHUS, U3pacXOAOBaHHLIN
Ha TUTPOBaHHE, CM3,
33. [IpoBeaednue aHaadHu3a
2.3.1. laa cnaasos ¢ maccosoll doaelli medu menee 0,5Y%, Kpome
CnaAa8a Xpomenb
[ToaroToBKY K aHaJauay npoBoadat no 1. 2.3.1. B crakaH HJIH KOJI-
Oy BMectHMocThio 600 cm® noMerjaroT aJHKBOTHYK 4acTb pacTBopa,
paBHylo 10 cm3, pasbGamasiior Bomoit no 300 cm3, poGasasitor 20 cwm?
pacTBopa JIMMOHHOH HWJM BHHHOH KHCJOTBHI, HEHTPAJH3VIOT aMMHAaKOM
no pH 4-—5 no yHHBepcCaJbHOH HHAMKATOPHOH OyMare W npH HHTEH-
CUBHOM TMEpPEMelIUBaHHH pacTBopa A00aBJAAIOT 20 cM® pacTBOopa MAH-
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METHJIJIHOKCHMa H 2—3 CM°® KOHUEHTPHPOBAHHOTO pAacTBOpa aMMHa-
Ka A0 cJaabomwenaounon cpeabi (pH 10) u 2—3 kanuau B H36bITOK. Pac-
TBOp ¢ OCaAKOM BbLAEPXKHBAWT B TemjaoM Mecre 40-—o0 MHH, 3aTeM
OTPUILTPOBLIBAIOT OCAXOK HA DUALTD CPeAHEH MJOTHOCTH M 4—O pas
MPOMBIBAIOT ropsAuveid BOAOU. [IpOMBEITHIH 0Cag0K CMBLIBAIOT ¢ GHUALTPA
CTPYEH Tropsiueli BOALI B CTaKaH, B KOTOPOM NPOBOJMJOCh OCaKIACHHE.
OuabTp npomulBarwT cHayaJga 30 cM® pacTBopa COJNSHOH KHCJOTHI, a
3aTeM ropsuyed BOAOH.

PacrBop narpeBaloT g0 KHNEHHUS H €jgab0 KHNATAT NPH IOMELIH-
BaHHH J0 IIOJIHOrO pacTBopeHHsa ocaaka. Oxjaa>kaalT pacTBOp IO
KOMHATHOH TemnepaTypnl, pasdasasioT Bojon o 300 cwm?, nobasJsi-
0T 25 cM? pacrBopa TpuAOHA D, HeHTpasusyioT pacTBOPOM THAPO-
OKHCH HATPUsd MO METHUJIIOBOMY KpacHOMY (2—3 kanaH) a0 mepexona
pO30BOH OKpacku B XKearyw. [lpuauBaior u3 6wperku 7 cMm® Oydep-
HOTO pacTBOpa, & KamneJb pacTBOpa 3IpHOXpoOMa uyepHOro I H THTPY-

IOT PacTBOPOM CEPHOKHCJIONO MarHHs A0 nepexoja CHHE-3€JCHOH OK-
PacKH B CHPEHEBVIO.

3.3.2. Has cnaasa xpomead

tlogroroBky K ananusy nposoadaTr no n. 2.3.2. B crakad HAH KO-
Oy BMecTHMOCTBI0O 600 cM® nomelmiarotT aJdUKBOTHYIO 4YacTh, PABHVIO
20 cM®, M anee aHaJaH3 BEAYT, KAK yKa3aHo B n. 3.3.1.

3.3.3. Lxas cnaasos ¢ maccogol doaed medu cgviue 0,6% (Kpome
cnaasos MH)KKT 5—1—0,2—0,2, neiisuarvbep u mManeaHuH)

[loaroToBKy K aHasuzy npoBOAAT no ., 2.3.3. B cTakaH HJH KOJI-
Oy BMectuMocTthlo 600 cM® nomemarT aJUKBOTHYIO 4YacTb (CM.
tabJ. 1) ¥ nanaee anaJus BeAYT, KAK YKa3aHo B 1. 3.3.1.

3.3.4. s cnaasos MHXTK 5—1—0,2—0,2

[loaroroBky K aHaJJu3y NpOBOAAT o N. 2.3.4. B crakaH HJIH KOJ-
6y BMecTHMOcTbio 600 cm3 moMeuialT aJHKBOTHYIO 4acTh pacTBOPaA
(cM. Taba. 1) U danee aHaJud3 BeAYT, KakK ykasanHo B 1. 3.3.1.

3.3.5. [aa cnaasos Hel3usvbep u MAHSARUH

[ToaroToBKY K aHaJ#3y HpoBoAAT No m. 2.3.5. B crakaH HJIH KOJI-
6y BMecTUMOCThio 600 cM® noMemnamT aJHKBOTHYK uHacTb (cM. TadJ.
1) u nanee anaaus BeAyT, KaK ykKasauo B 1. 3.3.1.

34. O6pabGoTka pPe3yaAbLTATOBR

3.4.1. MaccoByw moamw HUKeasa (X;) B NPOUEHTAX BBLIYHCJALIOT IIQ
dopmyae
(V:—-—-V,;'K)"T'!OO

?

X, —

my

rie V;— 00beM pacTBopa TpHJOHA D, B3ATHIN Ha THTPOBAHME, CMY;
V,— o6beM pacTBOpa CEPHOKHCJIOrO MarHus, H3pacXOoAOBaH-
HBIH Ha TUTPOBAaHHE, CM®;
K — nonpaBounbiii Koa¢pduuuenr (m. 3.2.2);
T — MaccoBasi KOHLleHTpalua pacTtBopa TpuioHa b (m. 3.2.1,
0 HUKEJIO, I'/CM3;
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m, — Macca HaBECKH CIJIaBa, COOTBETCTBYIOUIAA aJHKBOTHOH 4ac-
TH pacTBOpa, T.

3.4.2. PacxoxneHus pe3yabTaTOB TpeX INapaJJjejbHbIX ONpeneJe-
HHH d (NOKasaTejb CXOAHMOCTH) M pe3yJbTaTOB JABYX aHaau30B D
(moKasareJb BOCHPOU3BOAMMOCTH) He AOJIXKHBI NPEBBIIATb 3HAYEHHH
JONYCKAEMbIX PacCX0OK/ACHHWH, YKa3aHHBIX B TaldJd. 2.

3.4.3. KOHTpoAb, TOYHOCTH pe3yJbTATOB aHaJK3a MPOBOAAT IO
['ocynapctBeHHnIM crtaHaapTHIM obpasuaM (I'CO) HHKedass M MedHO-
HHKEJIeBBIX cnjaaBoB, yTBepxaeHHbIM no ['OCT 8.315, uau conocras-

JIEHUEM Pe3yJbTaTOB INOJYYEHHbIX FPaBHMETPHUYECKHM MeTOJO0M, B CO-
otBeTcTBHU ¢ [OCT 25086.

4. ATOMHO-ABCOPBILUOHHBIN METOJ, ONPEAEJEHUA HUKEJIA

4.1, CymuHocTp MeTOna

Meron ocHoBaH Ha K3MepeHHH abcopbuMM cBeTa aTOMaMHU HHUKe-
Jig, obpasywlluMHucs INpH BBEACHUST aAHAJU3UPYEeMOro pacTBopa B
njaMsi aleTHJIEH-BO3AYX:

44, Anmaparypa, peakKTHBB H pPacTBODLI

ATOMHO-aOCOPOUHOHHBLIH CHEKTPOMETP C HCTOYHHKOM M3JYUYEHU
ILJIST HUKeJIs.

Kucaora aszorrast no 'OCT 4461, pasbasennas 1:1.

Kucaora ¢ropucrosonopogsas no 'OCT 10484.

Kucaora cepnas nmo 'OCT 4204, pasb6asjaenHas 1 : 1.

Hukeab no 'OCT 849.

CTaHaapTHBIEE pacTBOp HHKeJdA: | r HHKeJNs pPacTBOPAIOT INPH Ha-
rpeBaHud B 15 cm® asoTtHod kucjoTel (1:1). Pactsop neperocsit B
MEPHYIO KOOy BMeCTUMOCTbI0 1 AM® H J0OJHBAIOT BOAOH 10 METKH.

1 cm® pactBopa coaepsxut 0,001 r Hukeas.

43. [lpoBegeHue aHaJHU3a

4.3.1. Has cnaasos, He cOOepHAULUX KpPemMHUS U TUTAHA

HaBecky cnaaBa maccon 0,1 r pacrBopsioT 0pPH HarpeBaHHH B
10 cm3 asorHo#t kucaotel (1:1). PacTBop nepeHocAT B MEPHYK KOJI-
6y BmectuMocTbio 100 ¢M® B A0JHBAIOT BOAOH A0 METKH.

HMaMmepsior atoMHylo abcopbuHnip HHKeJd B IIJIAMEHH alleTHJIeH-
BO3JAYX TIpPU AJuHe BoJHB 341,50 HM mapaJuieJibHO ¢ rpafiyHpPOBOYHBI-
MH pacTBOPaMH.

4.3.2. [aa cnaasos, codeprauiux KpemHuil 1 tutau

HaBecky cnsaBa Macco#t 0,1 r momeuiaroT B MJAaTHHOBYIO YalIKy
u pactBopdAlT npu HarpeBaHuu B 10 cm® asorHo#t KHcaoTel (I:1) u
2 cm3 dpropucTOBOAOPOAHON KHUCJAOTH. 3aTteM pobasaswoTr 10 cm® cep-
Ho# Kucgaotbl (1:1) m ynapuBaloT A0 NOABJeHHSI Oesoro AbiMa cep-
HOH KHCJOTH. Yaliky oxJsa)KJarT U OCTaTOK pactBopsor B o0 cm?
BOJABl IIPH HarpeBaHuHU. PacTBOp MePEHOCAT B MEpPHYH KOJOYy BMECTH-
Mocthbio 100 cm3 u goauBalT BOAOH 10 MeTKH. M3MepsioT atoMHYIO
aGcopOLUHI0 HUKeJsI, KaK YKa3aHo B 1. 4.3.1.
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4.3.3. IlocTpoenue epadyuposounozo epaduxka

B BoceMb MepHBbIX K06 BMecTHUMOCThIO no 100 cMm?® nomewaior 0,9;
1,0; 2,0; 3,0; 4,0; 5,0; 6,0 u 7,0 cM3 craHZAapTHOTO PAaCTBOpPA HHKEJS,
yto coorBerctByer 0,5; 1,0: 2,0: 3,0; 4,0; 5,0; 6,0 u 7,0 Mr HuxeJs.
Bo Bce koa6bl Z006aBasA0T no 10 cMm? azorHoil kHcaoTH (1:1) U Ho-
JURAIOT BOAOH A0 METKM M3mepsior aTtoMHylo aOCcopOuUHI0 HHKeN:,
Kak ykaszadHo B 1. 4.3.1. Ilo noJjiyyeHHBIM JaHHBIM CTDOSAT I'PAIYHPO-
BOUHbIH rpaHkK.

44. O6bpaboTrkKa pe3yabTAaTORB
4.4.1. MaccoByw noJi0 HHKeNs (Xp) B NMPOIEHTAX BHIUHUCJAAIOT MO

hopMyJe
X,=-Y 100,

mn

rie (C — KOHUEHTpAuUWs HHUKeJs, HaWJdeHHas 10 TPaAyHPOBOUHOMY
rpaHuky, r/cm?;
V — o0BeMm pactBOpa npobel, CM?;
m — Macca HaBeckKu npobHl, r.
4.4.2. PacxoxXiaeHHsi pe3yjbTaTOB TpeX MNapasijesibHbBIX ofpexpene-
HUM d (noKasaTtejb CXOJHMOCTH) M pe3yJbTaTOB JABYX aHaJH30B D
(mokasatesb BOCIPOHM3BOJAHMOCTH) He JOJIXKHB NpeBbIIATh 3HAYEHHH]

JONYCKaeMblX pacXxoXIeHHUH, NpUBeJeHHbIX B Taba. 3.
Ta6auumwa 3

JonyckaeMmpie pacxoxugesus, %

il lij— i

Maccopas noas Huneas, 9 .

ad D

Or 0,5 no 1,0 BkJawu. 0,04 0,06
Ce. 1.0 » 20 » 0,05 0,07
» 20 » 40 » 0,10 0,1
» 40 » 7.0 » 0,15 (0,2

4.4.3. KOHTpOJbL TOYHOCTH pPe3yJabTAaTOB aHaJjJu3a IpoOBOJAT IO
[ocynapcTBeHHBIM crayaaptubim obpasuam ([[CO) unu no orpacae-
BbIM cTaHAapTHbiM obOpasuam (OCO), uau no craHgaprHoiM obpas-
naM npeanpustug (COII) HHKenAeBbiX H MeJAHO-HHKEJEBEIX CIIJIABOB,
yTBepxkAeHHBIM 1o ['OCT 8.315, uau Merogom A00aBOK B COOTBETCT-

Buu ¢ T'OCT 25086.
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