UV L g JAar Ui DL IIOdIIongpyl v andniaaAarl LUNOSDA LUK
L __________________________________ "

CTAJib YTJAEPOJUCTAS U Y¥YT'YH

HEJIETHPOBAHHbBIA
Meronn onpenenenus Hukeas rocrt
Carbon steel and unalloyed cast iron. 22536.9—88

Methods for determination of nickel
OKCTY 0809
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Cpok pe#ictBus ¢ 01.01.90
po 01.07.95

Heco6aionenue cranaapra npecreayercs no 3aKoHy

Hacrosmuil cTazapt ycTaHaB/IHBaeT (pOTOMeTPHUECKHH (mpH Mac-
coBoit goste wureas or 0,01 go 0,50 %), rpaBuMeTpHUecKHii (npu Mac-
COBOIl 10Jie HUKeJd OT 0,1 JL0 0,5 %) ¥ atoMHO-abcopOuUHOHHHE (MpH
MaccoBoit nose Hukens ot 0,02 no 0,50 %) meToanl onpejaeseHHs HH-
KeJssl.

1. ObHIUE TPEBOBAHHUS

1.1. O6umue TtpeboBaHUsT K MeToAaM aHaauza — no ['OCT
22536.0—87.

1.2. IlorpemiHocTs pe3yabTata aHaJdH3a (Opu JOBepHTEJBHOI Be-
poatHoctd P=0,95) He mpeBbllnaer npexena A, NpuBeleHHOro B Tab-
JHIe, IPH BHIIOJHEHHY YCJIOBUH:

pacxoxJeHHe pe3yJbTaTOB ABYX (Tpex) napaJjiesibHbBIX HU3MepeHHi
He JOJXKHO IIpeBHIIATh (OPH AoBepuTeabHol BeposTHOocTH P=0,95)
3HaueHus ds (d3), npuBeleHHOro B Tabaule;

BOCIIPOH3BEJIeHHOE B CTaHAapTHOM o0pasue 3HaueHHe MaccoBoi H0-
JY HUKeJsI He JOJKHO OTJHUAThCH OT aTTECTOBAHHOIO 6oJiee ueM Ha
JonycKaemoe (NpH JoBepHTeNbHOH BeposTHOocTH P=0,85) 3naueHne §,
NpuBeleHHOe B TalJiHIIe.

[Tpu HeBBINOJHEHHU OJHOIO H3 BBHIIIEYKA3aHHBIX YCJIOBHH NPOBOAAT
fIOBTOPHbIE H3MEPEeHHs] MaCCOBOH J0JH HHKeJasl. ECJH U IpH NOBTOPHHIX
H3MepeHHsiX TpeGOBaHHS K TOYHOCTH Pe3yJbhTAaTOB He BLINOJHAIOTCS,
pe3yabTaThl aHaJH3a NPU3HAIOT HEeBePHBIMH, H3MeDeHHs NPeKpaulaior
JIO BHISIBJIEHHS ¥ VCTPAHEHHWs NPUUMH, BBI3BABIIMX HADYUICHHe HOP-
MaJbLHOIO X0/1a aHaJ/Iu3a.

Hapanne opuuualbHoe Ilepenevatka BocmpenieHa
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Ldavalmdbnrce AbyA LPidhnda PoydlbladalUb dHdJdMsa, bblliWIACHHDBIX
B Pa3/IHYHBIX YCJIOBHAX (HalpUMeP, MPH BHYTPHUJIaGOPaTOPHOM KOHT-
poJie BOCIIPOU3BOJAHMOCTH), He AOJIXKHO NMpPEeBHWIATHL (MpH AOBEPHUTEJb-
HoH BeposiTHOcTH P=0,90) 3nauenust d. , npusegeHHoro B tabauile,

JonyckaeMble pacxoXaeHus, %
Maccorasa fona HHKess, % A, % 8, %
d d, d,
K
Or 0,01 no 0,02 Bxaiou. 0,003 0,004 0,003 0,004 0,002
Cs. 0,02 » 005 » 0,005 0,006 0,005 0,006 0,003
» 0,05 » 0,10 » 0,008 0,010 0,008 0,010 0,005
» 0,10 » 0,2 » 0,013 0,016 0,013 0,016 0,008
» 02 » 05 » 0,020 0,026 0,021 0,026 0,013

2. POTOMETPHYECKHHN METOJA ONPENEJEHHS HHKEJA

2.1. Onpenenenune pukeas (0,01-—-050%) B cTaadsax
H YyyrysHax ¢ MaccoBoli nmoae#t mapranma ao 29%.

2.1.1. Merog ocHOBaH Ha 06pa30BaHUH OKPALIEHHOTO B KPacHHH
IIBET KOMIIJIEKCHOTO COeJHUHEeHHs] HUKEJsl ¢ AHMETUIVIMOKCHMOM B aM-
MHauYHOH cpejle B IPUCYTCTBHH OPOMHUCTOrO u OPOMHOBAaTOKHCJOIO Ka-
JIHS ¥ H3MEPEeHHM ONTHYECKOH IJOTHOCTH OKpalleHHOTOo pPacTBOpa IPH
AJHHe BOJHBE 530 HM.

2.1.2. Annaparypa u peaxTuso.

CnektpodoromMeTp uin GOTO3MEKTPOKOJOPHMETP.

Kuciaora cepuast mo 'OCT 4204—77 u pasbaBieHHas 1:4 u 1:1.

KucJsora azorsast no ['OCT 4461—77 nau I'OCT 11125—84 u pas-
6aBjieHHas 3:2.

Kucaora conanasa no 'OCT 3118—77 u pasbaBaennas 1:4.

Kucaora aumonnas mo I'OCT 3652—69, pacTBop ¢ MaccoBOH KOH-
ueHtpanuei 100 r/am3.

Kaauii 6pomuctriit mo TOCT 4160—74.

Kaauit 6pomuoBatokucaslii mo I'OCT 4457—74.

PactBop 6pOMHCTOTO U GPOMHOBATOKHCJOro Kanus: 39 r 6pPOMHCTO-
ro kajaug 1 10 r 6pOMHOBATOKHUCJOrO KaJusl PacTBOPHAIOT B BOJie B Mep-
HOH KoJ6e BMecTHMOCTbIO 1 AM3, A0JHUBAIOT 1O METKH BOAOH U NepeMme-
IIHBAIOT.

Ammuak sozunifi no 'OCT 3760—79 u pa3baBiaenunir 3:2.

Cnupr sTu0BH# pekTudukosanusiii mo FOCT 18300—72.

Numertuarauokcum no 'OCT 5828—77, pactBop ¢ MaccoBOH KOH-
nentpanueit 10 r/am3: 10 r AHMETHJATIHOKCHMMA PacTBOPAIOT B 3THJIO-
BOM CIIHPTe B MePHO KOJ6e BMeCTHMOCTBIO 1 AM?, TOJIMBAIOT A0 METKH
STHJIOBBIM CIIUPTOM H NEPEMEIIHBAIOT; Nepes ynoTpebJIeHHEM pacTBOP

QHUIBTPYIOT.
»Kenezo kapGonHabHOe paauorexnuyeckoe no 'OCT 13610—79.
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HNukens nepBuunbi o 'OCT 849—70.

‘CTanaapTHHE PacTBOPHI HHKEIS.

Pacteop A: 1,000 r MeTa/nIu4eCcKOr0 HHKEJS PACTBOPAIOT NPH yMe-
PEHHOM HarpeBaHHH B 35 cM® a30THOH KHCJAOTH (3:2), NPHAHBAIOT
30 cM® cepHo#i KucaoTel (1:4), BBIIAPHBAIOT [0 HayajJa BHAEJEHHS
NapoB CepPHOM KHCJOTH U oxyaxpaioT. Coam pacteopsior B 100—
150 cM® BoABl, pacTBOpP HEPEHOCAT B MEPHYIO KOJOy BMECTHMOCTHIO
1 M3, oxaxaaoT, LOJUBAIOT 0 METKH BOAOH M DepeMelIMBaIoT.

1 ¢cM3 pactBopa A comepxut 0,001 r HuKess.

PacrtBop b: 50 cm® pactBopa A nomeuianor B MepHY0 KOGy BMec-
TUMOCTBI0 D00 cM3, noJMHBaIOT 40 METKH BOJOi H IepeMelIHBaloT,

1 cm® pactBopa b conmepxut 0,0001 r yukens.

Pactsop B: 50 cM® pactBopa b nomemaror B MepHywo kKoaly BMec-
THMOCTbIO 100 aM3, ROAUBAIOT 10 METKH BOJOH H IepeMElIHBAIOT,

1 cm?® pactBopa B coupepxut 0,00005 r nukes.

2.1.3. Ilposedenue anarusa

HaBecky npo6ol 0,5 r nmoMelwaloT B CTakaH BMeCTUMOCThIO 200—
250 cM?3, pactBopsilor B 30 cM® cepHOM KHCJOTH (1:4) mpu yMepeHHOM
HarpeBaHUH H OKHCJSIOT a30THOH KHUCJOTOH, npUOaBJAS ee 110 Kamjaam
J0 npekpalleHusi BcrenuBaHusi pactBopa. Ilocsne oxnaxzaeHnusi, ecau
pacteopsaoT B 100—120 cm® BoaB, pacTBOp NEPEHOCAT B MEPHYIO KOJI-
6y BMecTHMOCTBIO 250 cM®, OXJIaXKAaI0T, JOJAHBAIOT JO MCTKHU BOJOH
Y NepeMelInBaloT.

PacteBop ¢uasTpylor uepes cyxoit ¢GHuabTp B K06y BMECTHMOCTBLIO
250 cm?, or6paceiBas ABe nepBhle NOPHHH (uabTpPaTa. Be aNnHKBOT-
Hble YacTH pacTBopa no 25 cM® moMellalOT B MepPHBle KOJGH BMECTH-
MocTbi0 100 cM® M npu MOCTOSHHOM NepeMeNIHBaHHY I10CAeJ0BaTeJIbHO
NPHJNBAIOT B KaXAYIO MepHYIo Koaby 20 cm® pacTBOpa JUMOHHOH KHC-
JOTH, 5 cM? coasHolt KucaoTel (1:4), 10 cM® pactBopa OPOMHCTOro u
OPOMHOBATOKHCJIOr0 KaJus u uepe3d 2—3 muH 25 cm® pacTBopa aMMH-
aka (3:2). PacTBopel mepeMelUIMBAIOT H HeMEIJIEHHO OXJaXKZAKT 10
20 °C.

B oany u3 Kosa6 mpusausamoT 1 c¢M® pacrBopa IUMETH/IIHOKCHMaA,
B Apyrywo — 1 cMm? 3THJOBOrO cniupTa. PacTBOpHL A0JAHBAIOT A0 METKH
BOJON H TUIATEJbHO IepeMelInBalOT. B Teuenne 25 MUH H3MEPSIOT
ONTHYECKYIO NJOTHOCTh OKPANIEHHOTO pacTBopa Ha CHEKTpodoTOoMeTpe
npHu JJjauHe BoJiHB 530 HM WJau Ha (OTO3JEKTPOKOJOPHMETPE CO CBETO-
(PUALTPOM, HMEIOIIMM MAaKCHMyM TNPONYCKAHHUS B HHTEpBaJje AJHH
BOJIH 530—550 HM.

B kauecTBe pacTBOpa CpaBHEHHS HCIOJAb3YIOT aJHKBOTHYIO 4acTh
aHaJU3NPYEMOro pacTBOpa, COJAepKalylo Bce PeaKTHBH, KpoMe IH-
MEeTHJITVIHOKCHMA.

Pe3yjbTaTH aHa u3a BBHYHCASAIOT MO FPAJyHPUBOUYHOMY rpadHUKy
HJIH METOJOM CpPaBHEHHsI cO CTaHAApPTHHIM 00Dpa3IoM, GJU3KHM MO CO-
€TaBy K aHaJu3upyemoi npofe, 1 MNPOBEeJCHHBIM 4Yepe3 BCe CTaJHH
aHaJH3a.
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Z.1.4, 1IOCTPOCHUEC ePRACYUPOBOHHOCO SPAPURG

2.1.4.1. Ilpu maccoBoit goae Hukeas 0,01—0,05 %.

B ceMb crakaHoB BMecTHMOCThIO 250 ¢cM® nomemarwr no 0,5 r kap-
60HMJILHOrO KeJe3a. B miects u3 Hux n06aBJsior CTaHAAPTHHIH PacT-
Bop B B konmuectBe 0,5; 1,0; 2,0; 3,0; 5,0; 6,0 cM?, uTO COOTBETCTBYET
0,000025; 0,000050; 0,000100; 0,000150; 0,000250 1 0,000300 r Hu-
Keqnsi. CeabMo#l CTaKaH CAYXKHT AJisi TNPHTOTOBJIEHHST pacTBOpa Cpas-
Henwusi. [Jasee npoBoisaT aHa U3 Kak npuBeaeno B . 2.1.3.

2.1.4.2. Tlpu maccoBoii gone uukesas 0,05—0,50 %.

B cemb cTakaHoB BMecTUMOCThIO 250 cM® nmomewtamot no 0,5 r Kap-
GOHUJIBHOTO XKeJjesa. B mecrs U3 HUX A00aBJSIOT CTAHAAPTHHIA pacr-
Bop b B kosnuectBe 2; 5; 10; 15; 20; 30 cm?, gyto coorBeTcTBYyeT 0,0002;
0,0005; 0,0010; 0,0015; 0,0020; 0,0030 r sukesas, CeapbMOi CTaKanp
CJAYXKHUT JIJIs1 NIPUTOTOBJIEHHST pacTBopa cpaBHeHHs, dajee mnpoBoasatr
aHaJu3 Kak npuBeaeHo B m. 2.1.3.

[To HaliieHHBIM 3HAYEHHSIM ONTHYECKOH MJIOTHOCTH M COOTBETCT-
BYIOIIMM ‘UM 3HAYEHHAM MACCHl HHKeJsl CTPOSIT TpaiyHPOBOYHBI rpa-
duk. omyckaercs mocTpoeHMe TpaiyHPOBOUYHOro rpacduka B KOOD-
JHHATaX: ONTHYECKAs IJIOTHOCTh — MAaccoBas J0Js HUKeJsI.

22.Onpenenenne Hukeas (005—0,50%) B cTaasax
H UyryHax ¢ mMaccoBo#i pgoxned mapranma go 1%.

2.2.1. Metoa ocHOBaH Ha 00pa30BaHHM OKPalleHHOrO B KOPHUHEBO-
KPACHH I[BET KOMIIJIEKCHOI'O CO€JMHEHHS HHKeJs ¢ AMMETHJTJIHOKCH-
MOM B IIIeJIOYHOH cpefie B NMPUCYTCTBUHM HaJCEDHOKHCJIOTO aMMOHHS N
H3MeDeHHH ONTHUECKOH MJOTHOCTH OKPalleHHOTO pacTBOpa NPH AJHHE
BOJIHH 440 HM. Memamiee BAHSAHUE XKeJje3a YCTPAHAIOT lepeBelleHneM
€ro B BUHHO-KHCJIBIH KOMILJEeKC.

2.2.2. Annaparypa u peaxTiugsl

Kannii-natpuit BunHOKHCJABE no IOCT 5845—79, pactBop ¢ Mac-
coBo# KonuenTpauueir 200 r/am3,

Hatpusa rugpokcug no 'OCT 4328—77, pacTBOp ¢ MacCOBOH KOH-
nenrpanueii 200 r/am® uan kaaus ruapoxcuy no NOCT 24364—380 pa-
CTBOP ¢ MaccoBOi KoHUeHTpalHe# 250 r/am®.

AmMonuii HaacepHokucanii no 'OCT 20478—75, pactBop ¢ Mac-
coBoit KoHuenTpauuei 30 r/aMé, cBeXXenpUroTOBJIEHHEIH.

HOumeruaravokcum no FOCT 5828—77, pacTBOp ¢ MacCOBOH KOH-
uentpanueit 10 r/omM® B pacTBOpe THAPOKCHIA HATPHUS HJH FHAPOKCHAZ
KaJiud ¢ MaccoBOH KOHUeHTpauue# 50 r/ame.

2.2.3. Ilposederue anarusa

Hagecky npo6n 0,5 r (npu maccoBofi gone Hukenas 0,05—0,20 %) u
0,2 r (npu MaccoBoii pone Hukeas 0,2—0,5 %) mnomeuiaorT B cTakaH
BMecTuMocTbio 200 cM® M pacTBOPSAIOT Kak npuBeleno B m. 2.1.3.

IMocae pacTBOpeHHST HAaBECKH PAacTBOP KHISITAT HO yJaJeHHs OKHC-
JIOB a30Ta, OXJaXK[aloT U IepPeBOJsAT B MepPHYIO KoJly BMeCTHMOCTbIO
100 cMm®, noauBalOT O MeTKH BOJAO# M mepeMemusalor. [Ipu aHanHze
YYryHOB HJAM B CJyuyae BbiIaJleHHS B 0CaJl0OK KPEMHHEBOH KHCJOTH}
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AL 1 D) PGLIDUPQ \.i)l’ldlDliJJIUl e ol b)’AUX]. \flldluxl] -5 b‘yAle I.XUULUJ, A

6pacbiBas nepBble NOPUKH QHAbTpPATA.

JlBe anuKBOTHBIe yacTH pacTBopa no 10 cM® nmomelarnT B MepHbie
KoJI6H BMecTHMoOcThbio 100 cM3, npHANBAIOT MOCJAeJ0BATENbHO B KaX-
Ay koa0by 20 cm?® Boawl, 10 ¢cM? pacTBOpa KaJHA-HATPHUS BHHHOKHCJIO-
ro, 10 cM® pacTBopa THAPOKCcHAA HaTPUst (MAKM I'HAPOKCHAA KaJjHf),
10 cM® pacTBOpa HaACEPHOKHCJIOIO aMMOHHS, THIATENbHO II€peMeLlH-
Bas nocJjie npubaBJeHHs KaXKAO0ro peakTusBa. B OJHY H3 KOO NPHJH-
saloT 10 ¢cM® pacTBopa AMMeETHJrIHOKcHMA, Hepe3 3—O MHH COAEPXKH-
Moe KOJIOBl JOBOAST A0 METKH BOJOH, IepeMelIHBalOT M H3MEPSIOT Oli-
THYECKYIO MJOTHOCTh PacTBOPa Ha clnekKTpodoToMeTpe npH AJHHE BOJ-
HH 440 HM uJIu QOTO3/EKTPOKOJOPHMETPe O CBETOPHILTPOM, HMEIO-
1HM MaKCHMyM RNpPONYCKaHus B HHTepBaJe AJHH BoJH 430—450 HM.
B xauyecTBe pacTBOopa CPaBHEHHs HCIOJB3YIOT aJHKBOTHYIO YacThb aHa-

JIM3UPYEMOro pacTBopa, coAepXKalyo Bce peakKTHBbEl KpOMe JHMETHJI-
TJHOKCHMA.

Pe3yJjibTaTh aHa/ u3a BLIYHCJAIOT N0 I'PajyHPOBOYHOMY Trpaduky
N MEeTOAOM CPAaBHEHHs cO CTaHJAapTHHIM o06pasuoM, OJH3KHM IO
COCTaBy K aHaJH3HpyeMoil mnpobe, H MPoBeJAeHHBIM uepe3 Bce CTaAHH
aHaJu3a.

2.2.4. ITocTpoerue epadyuposourozo spapuxa

B miecTs cTakaHOB BMecTHMOCThI0 200 cm?® momemaror 0,5 uau 0,2 r
KapOOHUJILHOTO KeJje3a B 3aBUCHMOCTH OT HaBeCcKH npoObl. B maTs 13
HUX 106GaB/SIIOT CTadfAapTHbl pactBop B B koawmuectBe 2; 3; 5; 8;
12 cm3, uto cootBercTByer 0,0002; 0,0003; 0,0005; 0,0008; 0,0012 r
uukens. llecToit cTakau cJayKHT AJA IPUTOTOBJIEHHS pacTBopa cpas-
sienud. Jlaslee NPOBOAAT aHaJM3 KaK NpHBeAeHO B 1. 2.2.3

Tlo HalifieHHBIM 3HAYEHHSIM ONTHUECKOH IJOTHOCTH H COOTBETCTBYIO-
[IAM HM 3HAYEHHAM Macchl HHKeJs CTPOSIT 'PaJyHPOBOUHBIN TpaduK.
JlonyckaeTcs NMOCTPOEHHE I'PajyHPOBOYHOrO rpaduka B KOODJAHHATAX:
onTHYecKas MJIOTHOCTb — MaccoBas A0JA HHKEJs. |

23.0OrnedeHHMe MapraHima B BHJAe JHOKCHJAA NMPH
onpenenenun Hukeuas (0,05—050%) B cransax u 9y-
rysax ¢ MaccoBOH JAONeH MapraHua BHIIe 19.

Hasecky npo6ul maccoit 0,5 nau 0,2 r momeamT. B CTaKaH BMECTH-
mocTeio 250 ¢M3, pacrBopsiior B 30 cM® cepHoifi kucaoThl (1:4), mpH
yMepeHHoM HarpeBaHMH. [locjle pacTBOPeHHS HABeCKM MNPHJIHBAIOT
a30THYIO KHCJIOTY A0 IPeKpallleHHsi BCIEHUBaHUs DacTBopa U B M30HI-
Tox 2—3 cM3. PacTBOp KMNATAT, CMBIBAIOT CTEHKH CTaKaHa BOJOH, NPH-
JuBaoT 10 cM3 cepHOH KHCJOTH H YNAapHBAIOT JO NApOB CEPHOH KHC-
Jothl. Conu pacrtBopsiorT B 100 cM® Boapl npu HarpeBauud. K pacTso-
py npubaBisiior | T 6POMHOBATOKHCJIOTO KaJlisi, HarpeBaloT Jo KHIIe-
HUA U KHIATAT B TeUEHHE D MHUH.

PacTBOp OXJAaXAAIOT, NEPEHOCAT B MePHYI0 KOJAOy BMECTHMOCTBIO
250 cm®, ZOJAUBAIOT A0 METKH BOJOH M mepeMeinnBaloT. PacTBop ¢puJbT-
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PYIOT 4€pe3 CYyXOH IVIOTHBIH (PHJBTD B CYXYVIO KOJOY, OTOpachiBas Iep-
Bble IOPLHH QHJILTPATA, : |

AnvkBOTHYI0 uacTb 25 cM® mMOMeIIAalOT B CTAKaH BMECTHMOCTHIO
250 cm?®, npuauBaior 5—10 cM? cONAHON KHUCJAOTH M YIapHBAIOT [0 na-
POB cepHOH KHCJOTH, 06paboTKy COJSHOH KUCJIOTOH MPOBOAAT €lle JBa
pa3a. PacTBop ynmapuBaioT 10 NOsBJEHHS NapoOB CePHO# - KHCJOTHI, MPH-
JUBaoT | ¢M?® cosiiHOoH KHCO0TH, 10 ¢cM® BOJB H PacTBOPSIOT COJMH NpPH
HarpeBaHuH. PacTBOp 0XJaKAAIOT H NEPEHOCAT B MepHYID KoJsi0y BMec-
tuMocThio 100 cMm?. Janee ananus npoBoAsT no I. 2.2.3.

24, O6paboTKa pe3yJbTaTOB

2.4.1. MaccoByio poJsio HHKesd (X) B MPOLEHTAXx BBIYHCJAAIOT MO

dopmyae
X =21.100,

m
r1e
m; — Macca HHKeJsl B aHaJHU3UPyeMOH npobe, HalileHHas IO rpa-
JIYUPOBOYHOMY I'pa(uky, T,
m — Macca HaBecKH npoobsnl, I.
2.4.2. HopMbl TOYHOCTH U HOPMATHBH KOHTPOJIS TOUHOCTH Olipeje-
JIeHHs MaccOBOH JOJIH HHKeJis IpHBeJeHbl B TabJuIe.
2.4.3. MeTo1 INPHUMEHSIOT NMPH Pa3HOIVIACUAX B OLEHKe KayecTBa
YrJAepPOANCTOH CTaJdd H HeJIerHPOBAHHOTO UyryHa.

3. TPABUMETPUYECKHH METOJ ONPEONEJEHHSt HUKEJI S

3.1. CymHoCcTh MeTOAA

MeTo1 ocHOBaH Ha OCaXJAEeHUH HHUKeJNS NUMETHJTJHOKCHMOM B aM-
MHAuYHOM cpejle B IPHUCYTCTBHH BHHHOH KHCJIOTHI JIJisT CBA3BIBAHUS XKe-
Je3a W B3BeIIWBAHUH [IOJYUEHHOI0 OCAaAKa B BHJE 3aKHUCH HHUKEJS HIH
JUMETH/ITHOKCHMATa HUKEJIs,

32. Annmaparypa U pPeaKTHBH

Duaektponeysr tuna CHOJI, obecneunBaromas peryJadpoBKy TeMmie-
paTypsl ¢ Tou”ocTbio = 10 °C.

daekTpomkad cyumuabHbE gadopatopHelit THna CHOJI, oGecneuu-
BaIOWKi PeryAHPOBKY TeMIeparypsl ¢ TouHocTbio 10 °C.

Axcukarop nmo M'OCT 25336—82,

Kucnora coastaasg mo TOCT 3118—77 wuau I'OCT 14261—77, pas-
Gasaennas 1:20 u 1:1.

Kucaora asornas no TOCT 4461—77 uau FOCT 11125—84.

Amwmuak soaunii mo MOCT 3760—79, pas6aBaennnit 1:1 u 1:100.

Kucaora BunHag no 'OCT b817—77, pactBop ¢ MaccoBOH KOH-
neurpanueii 500 r/am3.

KucJjora auMOHHAass MoHoruapaTt u Gessoxuas mo I'OCT 3652—69,
pacTBOp ¢ MaccoBOH KoHLeHTpauuer 250 r/am?®.
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Ammonuit poxanucthiit no TOCT 19522—74, pacTBop ¢ MaccoBodk
KoHLeHTpanuei 50 r/am3.

CnupT 3TUN0BEIE pekTudukoBanuuil no FTOCT 18300—87.

HumernnranokenM mo I'OCT 5828—77: 1 r peakTHBa pacTBopsioT
B 100 cM® sTuaoBoOro cnupra.

33. [IpoBenenne anaadusa

Hagecky craju uiu uyryHa maccodl 2 I NOMEUIAIOT B CTAKaH BMec-
TEMOCTbIO 400—500 ¢M® u pacTBopsitor B 40—50 cM3 CONAHOH KHCJIO-
Thl (1:1), IpH yMepeHHOM HarpeBaHHH.

Ilocne pacTBOpeHHs HaBeCKH NMPHJHBAIOT N0 KAIJISIM a30THYIO KHC-
JIOTY A0 NPeKpalleHHs BCIEHUBAHUA pPacTBopa M 2—3 KalJjd B HU306BI-
TOK.

PacTBop BhinapHBalOT jgocyxa. K cyXoMy ocTaTky npHOGaBJAIOT
10 cM?® comsHof KHcaoThl (1:1), BolmapuBalOT A0OCYXa M OXJIaXKIAIOT.

Tlocne oxnaxpenua K cyxoMy octaTky npubasasior 10 cM® co-
JITHOH KucJoThl (1:1), HarpeBaloT 10 pacTBOPeHHd coJjel, NpuGaBJis-
107 100 cM® ropsveil Boxel u  GHUABTPYIOT (ecau obpasoBajicsi ocaloK
KPEMHHEBOH KHCJOTHl H rpadura) uepes ¢uiapTp «0Oenast JeHTa».
QUABLTP ¢ 0CaJKOM NPOMBIBAIOT HECKOJNLKO Pa3 ropsiyedl cOJSIHOH KHC-
aoro#t (1:20) mo mosiHOrO yjaaJsieHHsi HMOHOB KeJsie3a (KOHTPOJL ITPOBO-
AAT MO pPeaKUHH ¢ POJAHHCTEIM aMMOHMeM). DUILTP ¢ OcagKOM OT-
6pachuIBaIoT.

DuabTpaT A0BOAAT O 06beMa 300—350 cm®, mpuauBanr 40 cMm?*
pacTBOopa BHHHOH KHCJOTH HaH 20 ¢M® pacTBOpa JUMOHHOH KHCJOTHI,
OCTOPOXKHO HEHTPAJHU3YIOT PAacCTBOPOM aMMHaKa A0 MosiBJaeHHs cJhaabo-
ro sanaxa H npuausawpT 10 cm® pacTBOpa AMMETHJITrJHOKCHMA TPH I10C-
TOSTHHOM NTepeMellUBaHHH,

PactBop ¢ OcajkoM AHMeTHJITTHOKCHMAaTa HHUKeJs HarpeBawr A0
60—70 °C, namT NnocTosiTh B TemJaoM Mmecte 2—3 4, mocje 4Yero GpHiAb-
TPYIOT Yepe3 GUJIbTP «6enas JeHTa»,

Crtakan oOMBIBAaIOT Hal (puabTpoM 2—3 pasa XOJOAHHIM PAcTBOPOM
amMuaka (1:100) u npomuBaoT ¢uALTp ¢ OcafikoM 1—2 pasa Tem Xe
pactBopoM. Ocangoxk Ha duabTpe pacTBopaioT B 30 cM® ropsiueit cons-
HO# kHcgaoTel (1:1) u mpoMbiBaroT 5—6 pa3 ropsiueir BOAoH, cobupas
¢uabLTpaT M NPOMBIBHEIE BOALI B CTaKaH, B KOTOPOM IPOBOJHJIOCH
ocaxkaeHue. [locse 3TOro npoOBOAAT NOBTOPHOE OCaXKAeHHE HHUKEJA, KAK
IPUBELEHO BHIIIIE.

IHpOMBITEIE OCAaloOK AMMETHJATJHOKCHMATA HHKeJNsI BMecTe ¢ HHJb-
TPOM 3aBOPAYUBAIOT B JAPYroH <Jierka yBJaXKHEHHBH (QUABTD, moMe-
amT B hapdopoBLIU THreJb, IPeABAPHTENbHO NPOKAJEHHBIH 0 moc-
TosiHHOH Macchl npu 800-°C u B3BelleHHBIH, PUABTP ¢ OCAJKOM BHICY-
IIMBAIOT B THUIJIE, OCTOPOXKHO O30JIAI0T, He JONyCKas BOCIJIAMEHEHHS,
[ocJie 4ero NpoKaJdHBaT B 3jekTponeyn npu 650—700°C go mocrosiu-
HOH Macch. Ox/aaXKJaT THTeJb C 0CAAKOM B 3KCHKaTOPe H B3BelIlHBa-
10T. OJHOBPEMEHHO ¢ BHIIOJHEHHEM aHaJH3a NPOBOAAT KOHTPOJbHBIR
ONBIT HA 3arps3HeHne PeaKTHBOB.
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ipeacdennic HMhGJla AU yCRACTCH sdhaAHHMBdTE BGBCUINBAHHEM BRI~
CYWIEHHOr0 OcajlKa AHMETHJTJIHOKCHMATa HUKeNsl ([IPH MAacCOoBOH goje
HuKens B craau meHee 0,2 % ). B stom cayuae ocajiok oTHHJIBTPOBHI-
BAOT HAa CTEKAAHHHHA QHALTPYIOHMH THredn Ne 3, mpejBapuTesibHO
BHICYLICHHBIN U AOBeJeHHBIH N0 nocTostHHOH Macchl. CTeHKH cTaKaHa M
ocagoK OOMHBaT pacTBopoM aMMHaka (1:100) u 5—6 pas Temnnoi
Bojo#. Turenb ¢ ocaikom NOMeWAIOT B CYIIHJABHBIH KA U BHICYIUHBA-
T npu rtemnepatrype 110—120°C po nmoctosiHHON Maccwl. Tureab c
OCaIKOM OXJaXAal0T B 3KCHKAaTOPe H B3BeWIHBAKOT. OJHOBPEMEHHO ¢

BbLINIOJIHEHHEM aHaJH3a IMPOBOAAT KOHTPOJBHHH ONBIT Ha 3arpsg3HeHHe
PEeaKTHBOB.

34. O6paboTKa pe3yJbTaTOB
3.4.1. MaccoBylo no/10 HHKedas (Xi{) B NPONEHTax BHIYHCASIOT TIO
dopmy.ie
X — [ (rmy—mg)—{ms—m,}]-K-100
m >

rje m, — Mdcca THUIJIFd ¢ OCEIJIKOM 34aKHCH HUHKeJs MHJAH JHMETHJTJHOK-
CHMata HHKeJd, T,

n, — macca Turasg 6es ocalka, T;
M3 — Macca THIVIS ¢ 0CaKOM KOHTPOJILHOIO OMbITa, T;
mq4 — Macca turasa 6es ocajaka, I;
K — kos¢ppunvent pasuuii 0,2032 npu nepecyere JUMETHJITIHOK-

cHMaTa uHKedsd Ha HuKedp u 0,7858 npm mnepecuere 3aKucH
HHKeJs] HA HHKEJIb;

M — Macca HaBeCKH npobuwl, r.

3.4.2. HopMBl TOYHOCTH M HOPMATHBE KOHTPOJA TOYHOCTH OIpeje-
JIEHHsI MacCOBOM A0JIH HHKeJs NPHBeAeHH B Tabaule.

4. ATOMHO-ABCOPBILHOHHBIN METO ONPEJEJIEHHA HHKEJIA

41. CymHOCThr MEeTOAR

Meron OCHOBaH Ha HW3MEPEeHHH CTelNeHH NMOIVIOLIEHHA PEe30HAHCHO-
TO0 H3JYyueHHs CBOOGOAHBIMY aTOMaMH HHKens, 06pasyiOlluUMHCA B pe-
syJpTaTe PpAacHBJIEHHS aHaJH3UpyeMoOro pacTBopa B IJaMeHH BO3-
JyX—aleTHnJes. |

42, AnmapaTypa 4 pPeakKTHUBH

AToMHO-a6COPOILHOHHBIHA CcIIEKTPOPOTOMETP.

Jlamna ¢ noJibIM KaTOAOM IJISl ONpefieJEeHUsT HHKeJs.

AnerusieH pacTtBopeHHBI# u rasoo6pasieii no 'OCT 5457—75.

Komnpeccop, obecrieunsaoiuii nojauy cxkaToro Bo3ayxa, uiu 6a-
JIOH €O CXXAaThIM BO3AYXOM.

Kucaora consnag no I'OCT 3118—77 uau nmo 'OCT 14261—77 u
pazbasieHHas 1:1.

Kucaora asornas no I'OCT 4461—77 uau no TOCT 1112584,

JKeneso xkap6ouuabHoe paauorexHuyeckoe no 'OCT 13610—79,
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Keqesa pacTtBopsiior B 400 cM® coaanolt KHeJOTH (l:1), npubaBasior
10 KanJjisiM a30THYIO KHCJIOTY 0 OKOHYaHHsS BCIIEHHBAHHUs, yIapHUBAIOT
A0 BJaXHBIX cosed, npubasisior 40—50 cM? CONAHOH KHCJOTH H CHO-
Ba yNmapuBalOT A0 BJAXKHHBIX coJieil, Ty omnepauui NOBTOPAIOT. Cok
pactBopsawoT B 100 cM® consinoit kucaotw (1:1), oxsaxjaior, mepeso-
JSiT B M€DHYI0 KOJ0Yy BMeCTUMOCTbI0 1 1M®, NOBOAAT 40 MeTKH BOJOMH,
nepeMelldBaT M (QUABTPYIOT pacTBop yepes QUALTP CpeAHel MJoT-
HOCTH.

Hukeapb nepsuunsiii no FOCT 849—70.

CranpapTHble PaCTBOPHL HHKEJIA,

Pactsop A: 0,5000 r MeTa/sinuecKOro HHKeJs pacTBopsioT B 10 cMm3
consHo# H 10 cM® a30THO#H KHC/JIOT. PacTBOp mepeHOCST B MEPHYIO KOJI-
Oy BMeCcTHMOCTbI0 1 AM?, 0X71axXKLaloT, JOJHBAIOT [0 METKH BOJOH m
nepeMelInBaloT.

1 cM® pacTtBopa A comepxur 0,0005 r nuxess.

PactBop b (rotossit HenocpeacTBeHHO Nepex npumeHnenneM): 20 cm®
CTaH/JapTHOTO pacTBopPa A NMOMeWalT B MEPHYIO KOJIOY BMECTHMOCTBIO
100 cMm3, nonuBaOT 00 MeTKH BOJOH U NepeMeItBalor,

1 cm?® pactBopa b cozepxkur 0,0001 r Hukess.

43. MoxnrotoBka npubopa

- IToaroToBky npufopa K aHAJH3y NPOBOAST B COOTBETCTBHH C IPH-
JaraeMoi K HeMYy HHCTPYKIUUEH. _

HacrpauBawt cnekTpooTOMETp Ha PE30HAHCHYIO JHHHIO 232 HM.
Ilocne BR/IOUEHHA MOJAYH ra3a H 3aXKHTaHUS TOPeJNKH PacCHBIAIT
BOAY B IJIAMEHU M YCTaHaBJWBAIOT HYJIEBOE NMOKa3aHHe NMPH60OPA.

44 JlpoBenenue aHaJusa

4.4.1. HaBecKy cTanu MM 4yryHa Maccoit 1 r (npu maccoBoit mo-
Je HHkKeas:i oT 0,02 no 0,1 %) uau 0,5 r (npu MaccoBoil aojie HHKeJaR
or 0,1 1o 0,2%) wuam 0,2 r (npu mMaccoBoi Aoae nukeas or 0,2 no
0,5 %) moMmelIalT B cTakKaH BMecTHMOCTbIO 100 cM® u pacTBOPAIOT PR
HarpeBaHuH B 15 ¢cM® coOJIIHOA KHCJIOTH M 5 cM® a30THOH KHCJOTHI.
PacTtBop BHINApUBAIOT A0CYXa, OXJaXKAAIOT, IPUIUBAIOT 5 CM3 COJIAHOR
KucaoThl, 20—30 c¢M® BoxBl U HAarpeBalOT [0 pacTBOPeHHs coJeit, Ox-
JaxJIeHHBl pacTBOpP MepeBOIAT B MepPHYI0 KoJa06y BMECTHMOCTbIO
100 cm?3, 1OJHBAIOT 40 METKH BOJOH H nmepeMellnBaT. PacTBop duJb-
TPYIOT uepe3 cyxok PuapTp «Oesag JgeHTay, oTOpacbiBasg NepBbie ABE
nopuky ¢uastpata. Hias nOpHUrOTOBJEHHS PAacTBOPa KOHTPOJILHOro
ONBITa B MepHYIO K06y BMecTuMmocThio 100 ¢cM® NpHAMBAIOT pacTBOpP
KapOOHHJBHOTO KeJiesa H MNPOBOAAT uyepe3 Bce CTAAMH aHajau3a.

Pacnbliisilor B 1JiaMsi PacTBOP KOHTPOJILHOTO ONBITA, a 3aTeM dHa-
JIU3HPYy€eMBle pacTBOPHl B NOPSAKE YBEJAHUYEHHS MacCOBOH AOJH HHKENR
IO NOJIyueHHs cTaGHAbHBIX NIOKa3aHUH AJs Kaxkjoro pacTBopa. [lepem
BBeJEHHEM B IJIaMf KaXX/0ro aHAJH3UPYEeMOro pacTBOpa PaciblifiloT
BOJY IJIsI NPOMBIBAHHUS CHCTEMEl H MPOBEPKH HYJEBOH TOYKH.

Hs CpelHero 3HaueHHAa OITHUYECKOH TMNJIOTHOCTH KaXXJOro HCHbITye-
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MOro pactsopa BBIYHTAIOT CPe/iHee 3HAUECHHE ONTH4YvcKOH IIVIOTHOCTH
KOHTPOJbLHOTO ONLITA.

Maccy HUKesnst HAaXOAAT N0 rPaAyHpPOBOYHOMY rpaduKy.

4.4.2, IlocTpoerue zpadytuposouroeo epapura

B cemp MepHBIX KOJN6 BMecTHMOCTBIO 100 cM® nomemaror no 20,
10 unu 4 cm® pactBopa KapOOHHJIBHOIO Kejle3a B 3aBHCHMOCTH OT
HaBeCKH npolbh, B 1IeCTh NPUJAHBAIOT nociaepgoBatenanHo 1,5; 3,0; 5,0;
7,0; 10,0; 12,5 ¢M® cTamgapTHOro pactBopa B, uTo COOTBeTCTByer
0,00015; 0,00030; 0,00050; 0,00070; 0,00100; 0,00125 r Hukess.
CeabMas Koa6a CAYXKHT A4 NPOBEJEHUA KOHTPOJLHOrO onbita. Coaep-
JKHUMOe K06 HOBOJAT 40 METKH BOJOH, MepeMellHBaOT U AaJbHeH IR’
aHanu3 npoBoaAT no m. 4.4.1,

ITo HafifleHHBIM 3HAUEHHSAM ONTHUYECKOH IJIOTHOCTH H COOTBETCT-
BYIOIMM UM 3HAUYEHHSM MAacChl HHKeJNsi CTPOAT IPajyHpOBOYHHEH rpa-
$uK.

45 O6paboTka pe3ynbTaTOB

4.5.1. MaccoBywo aoaio HUKenss (Xg) B NIpOLeHTax BHUYHCAAKT IO
$opmyae

e
The M;— Macca HUKeJd B aHAJAH3HDyeMOH npobe, HaHleHHAas 10 rpa-
AYUPOBOYHOMY TpaHKy, I;
m — Macca HaBeCKH npoOH, .

HopMmbl TOYHOCTH H HOPMAaTHBE KOHTPOJS TOYHOCTH ONpPeAeNeHHS

MacCOBOH [0JIH HUKeJd NPHUBEAEHb B TabJulie.
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nuyuvrIinannuiinmi, JAAnnblirn

1. PASBPABOTAH H BHECEH MunucrepcTBomM 4epHO# METaMNypruu

CCCP

UCINIOJIHUTEJIH
H. K. Hecrepog,

KaHJ, TeXH.

nayx; C. H. Pyamwk,

KaHA. TexH.

Hayk; C. B. CoupuHa, KaHI. XUM. HAayK (DPYKOBOLHTENb TEMH):
B. ®. Kosanenxo, kani. texH. nayk; H. H. 'punenxo, kaum. xum.
Hayk; JI. U. bepesoBasa; 0. M. Kupxuep

2. YTBEP)XJAEH U BBEAEH B NENCTBME MocrasosaeHuem I'o-
cynapcreeddoro komurera CCCP no cravmapram ot 25.08.88

N 3018

3. BBAMEH IoOCT 22536.9—77
4. CCbIUJIOYHbBIE  HOPMATUBHO-TEXHUUYECKHE JOKYMEH-

Thbl

Qb6oanauenne HTA, ua

Homep nyskTa,

Obo3nauenue HTI,

Houep nynkTa,

KOTOpBI ZaHZ CChiJIKa HOROYHKTa Ha KOTOPHE HaHa OOANYHKTA
CCBIIK a :

I'OCT 849—70 2.1.2, 4.2 I'OCT 5828—77 212, 222, 3.2
I'OCT 3118—77 2,12, 32, 4.2 T'OCT 5845—79 222
I'OCT 3652—69 2.12, 3.2 I'OCT 11125—84 2.1.2, 3.2, 4.2
I'OCT 3760—79 2.1.2, 32 I'OCT 13610—79 2.1.2, 42
TOCT 4160—74 2.1.2 T'OCT 14261—77 3.2, 42
TOCT 4204—77 2.1.2 roCT 18300-—87 2.1.2, 3.2
FOCT 4328—77 222 I'OCT 19522—74 3.2
TOCT 445774 2.1.2 I'OCT 20478—75 222
TOCT 4461—77 212, 3.2, 4.2 I'OCT 22536.0—87 I.1
TOCT 5457—75 4.2 FOCT 24364—80 222
TOCT 5817—77 3.2 FOCT 25336—82 3.2

4 3ak. 2000

81



