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TOCYRAPCTBEHHDBDMHW CTAHAAPT COKW3A CCP
.

CTAJIb YIJIEPOOUCTAA U UYTYH

HEJIETUPOBAHHbLIN
MeTtoabi onpeneneHus HUKeNS roct
Carbon steel and unalloved cast iron. 22536.9—88

Methods for determination of nickel

OKCTY 08C9

Cpok pedcrBusa ¢ 01.01.90
go 01.07.95

Hecobuaopenue cranaapTa npecieayercs 1no 3aKoHy

Hacrosamuili ctangapt ycraHaB/auBaeT (HpOTOMETPUUYECKHH (IPH Mac-
coBoil noJe uureasa or 0,01 mo 0,50 %), rpaBuMerpHueckuii (IpH Mac-
coBoit goge Hukess ot 0,1 mo 0,0 %) u aromMHO-abcopObunoHHHE (NpH
MaccoBoil noje Hukeas ot 0,02 go 0,50 %) meroawsl onpeneseHHs HHU-
KeJis.

1. ObIIUE TPEBOBAHHHA

1.1. O6mue TpeboBaHus K Meroxam aHamauza — no TOCT
22536.0—87.

1.2. IlorpemiHocTs pes3y.JbTaTa aHajJHsa ([IpH AOBepHUTEJIbLHOH Be-
possitHocTH P=0,95) He npeBnlmaer npegesa A, NpuBeJeHHOro B Tab-
JINIe, TIPH BBHIIOJHEHUH YCJIOBUH:

pacxoxKJeHHe Pe3yJabTaTOB ABYX (Tpex) napaJJedbHblX H3MEPDEHHH
He JOJAKHO IpeBHIIATh (IPH HoBepHTeJbHOH BeposTHocTHn P=0,95)
sHaueHus ds (ds3), IpUBEeXEHHOTO B TabauLE;

BOCIIPOH3BEIACHHOE B cTaHAapTHOM o0pasie 3HayeHHe MacCoOBOH [MO-
JU HHUKeJIST He AOJXKHO OTJHYaATBhCH OT aTTeCTOBAHHOIQ OoJiee UeM Ha
nonyckaemoe (npu AoBepHTe JbHOH BeposiTHOcTH P=0,80) 3HaueHHe §,
[IpHBeJEeHHOe B Ta0JHIIE.

[Ipy HEeBBINOJHEHHUH OJHOI'0 H3 BBHILIEYKA3aHHBIX YCJOBUU INPOBOAAT
IOBTOPHbIE H3MEPEHHsT MaCCOBOH A0JH HHKeJs. Ecjau U npu NOBTOPHBIX
U3MepeHHusiXx TpeOOBaHHST K TOUHOCTH Pe3YyJLTATOB HE BBINOJHSAIOTCS,
pesyJbTaThl aHaJii3a NPHU3HAIOT HEBePHbIMH, H3MeDeHUs NMPeKpPamalor
710 BBHIIBJIEHHS M VCTPAHEHWS NPHYMH, BHI3BABIIHNX HapyUIeHHe HOP-
MaJibHOT'O X0Ja aHaJ/Jiu3a.

Uspnanue omumalbHoe [lepencuatka BOCHpelLleHA

*
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PacxoxieHue ABYX CpedHUX pe3yJ/bTaTOB aHaJau3a, BBIIOJHEHHHX
B Pa3JHYHBIX YCJAOBHUSAX (HAIpuMep, IMPH BHYTPUaIa0OPAaTOPHOM KOHT-
poJie BOCIIPOU3BOAMMOCTH), He JOJIKHO NpeBHIIATH (MpH AOBEPHUTEJIb-
HOH BepositHocTH P=0,95) 3nauvenusi d, , npuBeieHHOro B TaOlJHuIIe.

llonyckaeMble PacCXOXAEHHS, %
Maccosasa posisi HUKead, % A, % ¢, %
d ds dy
K
e i— — )
Ot 0,01 no 0,02 Bkaou. 0,003 0,004 0,003 0,004 0,002
Ce. 0,02 » 005 » 0,005 0,006 0,005 0,006 0,003
» 0,05 » 0,10 » 0,008 0010 0,008 0,010 0,005
» 0,10 » 0,2 » 0,013 0,016 0,013 | 0,016 0,008
» 02 » 0,5 > (0,020 0,026 | 0,021 0.026 0,013

2. POTOMETPHYECKHHM METO/J ONNPENEJIEHHA HHKE/1

21. Oupegenenune HuHKeas (0,01—00%) B cranax
M 4yryHax ¢ MaccoBOd noae#i mapranma go 2 %.

2.1.1. MeTox OCHOBaH Ha 0OpAa30BaHHHM OKPALIEHHOT0 B KPAacCHHIH
IBET KOMNJAEKCHOrO COeAMHEHUS HUKeJNd ¢ AHUMETUIVIHOKCHMOM B aM-
MHAUYHOH cpejle B NPUCYTCTBHH GPOMHUCTOrO ¥ OPOMHOBATOKHCJIOIO Ka-
JIUST ¥ U3MEepPEeHHH OINTHYECKOH IJIOTHOCTH OKpalIeHHOro pacTBOpa IPH
JJIHHe BOJHBL 030 HM.

2.1.2. Annaparypa u peaxrusol

CrektpodoToMeTp HIH (POTO3JEKTPOKOJOPUMETD.

Kucaora cepuas no TOCT 4204—77 u pa3OaBjenHas 1:4 u 1:1.

Kucaora asotnas no I'OCT 4461—77 uan I'OCT 11125—84 u pas-
6aBJeHHas 3:2.

Kucaora coasinasg no T'OCT 3118—77 u pasbaBiennasn 1:4.

Kucnora aumonuas no FOCT 3652—69, pacTBop ¢ MaccoBOH KOH-
uentpauueii 100 r/am°.

K aauii 6pomuctsiit no FOCT 4160—74.

Kauuit 6pomHoBaTokucaslit no FOCT 4457—74.

PacTBOop 6POMHCTOTO ¥ GPOMHOBATOKHC/IOrO KajHua: 39 r GPOMHCTO-
ro kaaus g 10 r 6POMHOBATOKHUC/IOrO KaJldsi PacTBOPSAIOT B BOAE B MEP-
HOL KOJi6e BMEeCTHMOCTbIO | AM?®, JOJHUBAIOT A0 METKH BOJOH H lepeme-

IIHBAIOT.
Ammuak Boaubiii mo TOCT 3760—79 u pasbaBieHHH#H 3:2.

Crupt 3THi0BH{ pexTudukopannsii no FOCT 18300—72.

Numeruaranokcum no [OCT 582877, pactBop ¢ MacCOBOH KOH-
meaTpaunuedi 10 r/oM3: 10 r AHMETHJATVIHOKCUMA PAacTBOPSIOT B 3THJIO-
BOM CIIHPTe B MepHOH KoJjGe BMeCTHMOCTBIO 1 AM°, JOJIHBAIOT A0 METKH
STHJIOBLIM CIHPTOM M MEPEMEIIHBAIOT; Nepes ynorpebJieHHeM pacTBOP

PUIBTPYIOT.
Kesnezo kap6onnabHoe paauorexnuyeckoe no I'OCT 13610—79.
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Hukenp nepBuunbiii no F'OCT 849—70.

CTaHAapTHHIE PACTBOPHI HHKEJIA.

PactBop A: 1,000 r MeTaninueckoro HHKeJsl PacTBOPAIOT NMPU yMe-
PEHHOM HarpeBaHud B 3D cM® a30THOH KHCJOTH (3:2), NPUIHBAKOT
30 cM® cepHOH KUCJOTH (1:4), BBITapHBAIOT [0 HaudaJda BblJAeJEHHUSA
[IapOB CePHOH KHCJOTH M oxJaxjaamT. Couau pactBopsiotr B 100—
150 cM® Boabl, pacTBOpP NEPEHOCAT B MePHYIO KOJ0y BMECTHMOCTHIO
1 aM3, oxsaxkaalor, JOJHBAIOT A0 METKH BOAOH U NepeMelInBalor.

1 cm® pactBopa A coaepxkut 0,001 r gukess.

PacrBop b: 50 c¢cM?® pactBopa A noMeniamT B MEPHYIO KOJOY BMeC-
THMOCTBIO 000 cM°, NOJIUBAIOT 4O METKH BOJOH H IepeMelIuBaloT.

1 cm3 pactBopa b coaepxkut 0,0001 r HHuKeSS.

PacrBop B: 950 ¢M® pactBopa b nomMemawr B MepHyw K0a0y BMec-
TUMOCTBIO 100 AM°, 1OJMHBAIOT A0 METKH BOJOH U INepeMelIMBaloT,

1 cm® pactBopa B coupepxutr 0,00005 r Hukess.

2.1.3. IIposedenue anarusa

HaBecky npo6ul 0,0 r nmoMeuiaT B CTakaH BMecTUMOCTbhIO 200—
250 cm?®, pacTtBOpsaOT B 30 cM?3 cepHOBl KHCJAOTH (1:4) mpu yMepeHHOM
HarpeBaHUH W OKHUCJISAIOT a30THOH KUCJAOTOHU, NpUOABIIAA ee 1o Kanaam
JO NpeKpallleHHsT BClieHHBaHUsE pactBopa. lloc/se oxnaxaeHus, eciau
pactBopsioT B 100—120 eM?® BoAbl, pacTBOp NepeHOCAT B MEPHYIO KOJI-
6y BMecTHMOCTbIO 250 cMm®, oxy1aXaaloT, AOJHBAIOT A0 METKU BOJIOH
U nepeMellInBalorT.

PactBop QHABTPYIOT uepes3 cyxoir ¢GHHUAbTP B KOJOY BMECTHMOCTLIO
250 cm3, orbOpachiBas jBe nmepBhle NOPUHHM (¢uAbTPATa. [lBe aJUKBOT-
Hble YaCTH pacTBopa Mo 20 cM® MNOMeUaloT B MePHble KOJOBI BMECTH-
mocThio |00 cM® U Npu MOCTOSHHOM NepeMeuIMBaHUU ITOCJIEJ0BATENLHO
IPHJHBAIOT B KaXAYIO MepHYIO Koaby 20 cM® pacTBOpa JUMOHHOH KHC-
JOTH, 5 cM?® consnoit KucJaotel (1:4), 10 cM® pactBopa ODPOMHCTOro u
OpPOMHOBATOKHCJIOrO KaJusi U uepe3d 2—3 MHH 25 cM® pacTBopa aMMHU-
aka (3:2). PacTBopnl nepeMelIHBAIOT H HeMEAJEHHO OXJaxXKAalT [0
20 °C.

B oaHy u3 KoJ6 npuiauBaroT 1 c¢M® pacrBopa JUMETHJIJIHOKCHMA,
B Apyryio — 1 cm® sTHnOBOro crnupra. PacTBopul JAOJHBAIOT 10 METKH
BOJON M THIATeJbHO IepeMeluBalOT. B Teuenne 25 MHH HU3MEPHIOT
ONTHYECKYIO NJOTHOCTh OKPAlIeHHOTO pacTBopa Ha cHEKTpodoTOMETpe
NpH AJnHE BOJHBE 530 HM HJH Ha (OTO3JEKTPOKOJOPUMETpPE CO CBETO-

(OHALTPOM, HUMEIOIIUM MAaKCUMyM INPONYCKaHUs B HHTepBaJie JAJHUH
BOJIH 530—550 HM.

B kauecTBe pacTBopa CpaBHEHHUS HCIOJb3YVIOT AJHKBOTHYIO 4acTh
aHaJU3UPYEMOro pacTBopa, coaep:Kallyid BCe PeakTHBBI, KPOMe IH-
METHJITJIHOKCUMA.

Pe3yJabTaTH aHaJ/iH3a BBIYUCJSIOT N0 FPAAYHPUBOYHOMY TIDadHKY
HJH MEeTOJIOM CPaBHEHHUs CcO CTAHAAPTHHIM 00Opa3loM, OJHU3KHUM MO CO-
CTAaBY K aHaJu3upyemoir npobe, 1 IPOBEAECHHBIM Ue€pe3 Bce CTaAHHU
aHaJH3a.
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2.1.4. Ilocrpoenue epadyuposourozo epapuka

2.1.4.1. Ilpu maccoBoii noae Hukeasn 0,01—0,05 9.

B ceMb crakaHOB BMecTHMOCThIO 250 ¢cM® nomemator no 0,5 r Kap-
OOHHJILHOrO XkeJse3a. B mecTy u3 Hux n00aBJsIOT CTAHAAPTHHIH pacT-
Bop B B xosnnuectse 0,5; 1,0; 2,0; 3,0; 5,0; 6,0 ¢cM3, uTO COOTBeTCTBYyET
0,000025; 0,000050; 0,000100; 0,000150; 0,000250u 0,000300 r Hu-
Keass. CeapMO# CTaKaH CJAYXKUT AJS TPUTCOTOBJIEHHS PacTBOpa cpaB-
HeHHus. Janee npoBoasiT aHa/M3 KaK npuBeaeno B 1. 2.1.3.

2.1.4.2. Ilpn maccoBoii goJqe uukeJss 0,05—0,50 9.

B cemb crakanoB BMecTuMoOCThIO 250 cMm3® nmomemator nmo 0,5 r kap-
OOHHJIBHOrO XKeJesza. B mecrs U3 HUX A00ABJAAIOT CTAHLAPTHHIH pacr-
Bop b B kosnuectBe 2; 5; 10; 15; 20; 30 cm?, uto coorBeTcTByer 0,0002;
0,0005; 0,0010; 0,0015: 0,0020; 0,0030 r uukeas. CenbMoOH CTaKaR
CJAYXKHT JJi NPUTOTOBJIEHHUSI pacTBopa cpaBHeHusi. Jlajee mnpoBoasT
aHaJu3 KakK npuBeaeHo B 1. 2.1.3.

[lo HalimeHHBIM 3HAYE€HUSIM ONTHYECKOH NJOTHOCTH U COOTBETCT-
BYIOIIMM HM 3HAaYEHHSAM MAaccChl HHUKeJId CTPOAT IpajAYHPOBOYHBIH rpa-
¢uk. [onyckaercs NocTpoOeHHe TrpPaaAyHPOBOYHOro rpaduka B KOOD-
AWHaTaX: ONTHYECKAda IIJIOTHOCTh — MAaCCOBasi LOJsA HUKEJS.

22. Onpenenenue Hukeas (0,06—050%) B cTtaasax
H YyryHax ¢ MacCoBOH poJaeu mMapranpga zxo 1Y%.

2.2.1. Metoa ocHOBaH Ha 00pa30BaHHH OKPAIUEeHHOI0 B KOPHUHEBO-
KPACHHEIH I[BET KOMIIJIEKCHOIO CO€JUHEHHUSI HUKeJds ¢ JUAMEeTHJTTHOKCH-
MOM B ILEJIOYHOH cpefe B MPUCYTCTBUH HAACEPHOKHCJIOro aMMOHHS H
H3MEPEHHUU ONTUYECKOH MJIOTHOCTH OKPalIeHHOTO pacTBOopa NpU AJHHE
BOJIHH 440 HM. Memawllee BAHSHUE XKeJe3a YCTPAHAIOT NepeBe/leHHEM
€ro B BUHHO-KHUCJBLIU KOMIIJIEKC.

2.2.2. Annaparypa u peaxrusol

Kanunii-uarpui BunHokucasli no 'OCT 5845-—79, pactBop ¢ Mac-
coBoH Kounentpauuei 200 r/am?3.

Hatpuga rugpokcun no 'OCT 4328—77, pacTBOp ¢ MacCOBOH KOH-
nearpanueit 200 r/am® uan kaaus ruapokcus no [OCT 24364—380 pa-
CTBOD C MaccOBOH KoHIleHTpanuen 250 r/am°.

Avmmonuii HaacepHokucamii mo I'OCT 20478—75, pactBop ¢ Mac-
coBoit Konuentpauuei 30 r/amM?3, cBeXKenpUroTOBJIEHHBIH.

HOumerniaranokcum no 'OCT 5828—77, pacTBOp ¢ MacCOBOH KOH-
neutpanueil 10 r/am?® B pacTtBOope T'HAPOKCHIA HATPUA HUJAU THAPOKCHIA
KaJusl C MaccoBOM KoHIeHTpaue 50 r/ame.

2.2.3. IIposedenue anarusa

Hagecky npo6ul 0,5 r (npu maccoBo#t goJse Hukenass 0,06—0,20 %) u
0,2 r (npu maccoBoii pose Hukens 0,2—0,5 %) nomemtaroT B cTakaH
BMecTuMocThio 200 cM® M pacTBOPSAIOT Kak NpuBeneHo B m. 2.1.3.

[Tocne pacTBOpEHHS HaBeCKH PacTBOP KHISITAT 40 yAaJIEHHs] OKHC-
JIOB a30Ta, OXJaXKJalT U NEePEeBOASAT B MEPHYIO KOJOy BMECTHMOCTBIO
100 cM®, goaMBalwT [0 METKH BOJAOH M TepeMeliuBaloT. [lpu aHamH3e
yyryHOB HJM B cJyyae BbIIaJ€HHs B OCaJX0K KPEMHHEBOH KHCJOTH
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YacTb pacTBopa QHJbLTPYIOT Yepe3 Cyxoi PUILTP B cyxyi KoOJaOy, OT-
OpacniBasd NepBLle NOPUHH (DHALTPATA.

IlBe a/suKBOTHBIe yacTH pacTtBopa nmo 10 cm® noMmemialT B MepHHIE
KOJI6K BMecTUMOCTBIO 100 c¢M3, NpHAHUBAIOT NOC/JeJ0BaTEJbLHO B KaXK-
Ay1o kKogaby 20 cM? Boaml, 10 cM?® pacTBOpa KaJaHs-HATPHUA BHUHHOKHCJIO-
ro, 10 cM® pacrBopa TrHApPOKCHAA HATPHUS (MAM LHAPOKCHAA KaJus),
10 cM® pacTBOpa HaACEPHOKHCJOrQ aMMOHHUSI, THIATEeJpbHO IepeMellH-
Bas 1ocJje npubaBJeHHs KaXJOoro peakTHBa. B OAHY H3 KOJIO NPHJIH-
saloT 10 cM® pacTBopa guMeTHArMIHOKcHMA, Uepe3s 3—5 MHH COAepXKH-
MO€ KOJIOBl LOBOAAT A0 METKH BOJOH, IepeMeIlUBalOT M H3MepSIoT On-
THYECKYIO NJIOTHOCTb PacTBOpPa Ha CneKTpodoToOMeTpe npu AJHHe BOJI-
Hbl 440 HM HJIH (POTO3JEKTPOKOJOPUMETPe ¢cO CBETOPUIBTPOM, HMEIO-
[I[HM MaKCHMyM MPONYCKAHUS B HHTepBaJie AJHH BOoJH 430—450 HM.
B KayecTBe pacTBOpa CpaBHEHHsI HCIOJIB3YIOT aJUKBOTHYIO YacTh aHa-

JIM3UPYEMOro pacTBOpa, coAepxXallyio Bce PEaKTUBBl KpoMe IHMETHJI-
rJIKOKCHMA.

Pe3yJabTaTe aHaJJH3a BHYMCJAAIT M0 I'PAaAYHPOBOYHOMY IpadUKy
UJIH METOAOM CpaBHEHHUs CO CTaHJAapPTHBIM o00pa3uoM, OJH3KHUM IO

COCTaBy K aHaJau3upyeMoH mnpolbe, nu nNpoBedeHHBIM uepe3 Bce CTaAHH
aHaJu3a.

2.2.4. Ilocrpoerue epadyuposouHozo epaura

B mecth cTakaHOB BMecTUMOCTLIO 200 ¢m?® nomemaror 0.5 uau 0,2 r
KapOOHHUJbHOIO KeJie3a B 3aBUCUMOCTH OT HaBeCKH nNpoOH. B naATh u3
HUX a006aB/siloT cradaapTHH pactBop b B koauuecTBe 2; 3; 5; 8;
12 cm?, uto cootBetrcTByeT 0,0002: 0,0003; 0,0005; 0,0008; 0,0012 r
HukeJsi. lllecTol cTakaH CJAyXKHUT AJd IPHCOTOBJIEHHS pacTBopa cpaB-
rHenus. [Jasee nmpoBoAsT aHaJu3 Kak npuBedeHo B 11. 2.2.3.

[To HalifieHHbIM 3HAUYeHUSM ONTHUYECKOH IJIOTHOCTU U COOTBETCTBYIO-
IIIMM HM 3HAUEHHSIM Macchl HHUKeJs CTPOST IpayHPOBOUHBIA Ipaduk.
JlonyckaeTcs nocTpoeHne rpaJyupoBOYHOro rpauka B KOODAHHATAX:
ONTHYeCKas NJOTHOCTb — MaccoBas J0JIsT HUKeJ,

23. OTleJleHHe MapraHmga B BUJde JUHUOKCHAA TIPH
onpenenaenuud Hukeasa (0,05—050%) B cransax u uy-
rysax ¢ MaccoBOK Jaoaeid MapraHuma BoHwme 19%,.

Hagecky npo6sl Maccoit 0,5 niam 0,2 r nomelaioT B CTakKaH BMECTH-
MmocThio 250 cm3, pactBopsAT B 30 cM® cepHO#i KucaoTel (1:4), npH
yMepeHHOM HarpeBaHud. [locjie pacTBOpPeHHs HaBECKM IMPUJIHBAIOT
230THYI0 KHCJOTY A0 NPeKpallleHHs] BCIEHHBAHHS DAacTBOpa U B U30HI-
TOK 2—3 cM3. PacTBop KHIIAATAT, CMBIBAIOT CTEHKH CTaKaHa BOAOH, NIPHU-
JuBaioT 10 ¢cMm® cepHOH KHCJOTH H YNAPHUBAIOT A0 NMApPOB CEPHOH KHUC-
Jothl. Conu pactBopsiior B 100 ¢cM?® BOAbl IIpu HarpesaHHH, K pacTBO-
py npubasasitoT 1 r OPOMHOBATOKHUCJIOTO KaJiud, HarpeBalwT [0 KHIIe-
HHA U KUIISTST B TeUEHHEe D MUH.

PacTBop 0XJ1aXK1alOT, IEPEHOCAT B MEPHYIO KOJIOy BMECTHMOCTBHIO
250 cM?2, 10JMBAIOT A0 METKH BOJOH U nepemelnnBaloT. PacTBop QpUJIbT-
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PYIOT uepe3 CYXOH NJOTHHN (PUJABTP B CyXyio KoJsby, otbpacwBasi nep-
Bble MOPIHHU DPUJILTPATA.

AnMnkBOTHYI0O uyacThb 25 cM?® moMellaloT B CTAKaH BMECTUMOCTHIO
250 cM3, npuauBaloT 5—10 c¢M3 cONMAHON KHCJAOTH M YIapHBaIOT A0 Na-
POB CEPHOH KHCJIOTHI, 00pabOTKYy COJSAHOH KUCJOTOH NPOBOAAT ellle ABa
pasa. PacTBop ynapuBaioT [0 NMOSIBJEHHS I1apOB CEPHOH KHCJOTHI, IPH-
JUBAIOT | cM® cOJHON KHUCJOTH, 10 ¢M® BoAB H PAcCTBOPSIOT COJNH NPH
HarpeBaHHH. PacTBOp 0XJaXkKAAI0OT H NEPEHOCAT B MEPHYIO KOJ0y BMec-

THMOCTBhIO 100 cm®. lanee ananus npoBoasitT no 1. 2.2.3.
24. O6paboTKa pe3yJaAbTaTOB

2.4.1. MaccoByo podswo HUKeZd (X) B IPOLEHTAax BBIYUCJSAIOT 110
dopmy.Je

X =21.100,
L

rue
m; — Macca HHUKeJis B aHaJu3upyeMo# npobe, HaHAeHHasa IIo rpa-
AYUPOBOYHOMY rpaduky, r;
m — Macca HaBecKH npoonl, T.
2.4.2. HopMbl TOUHOCTH H HOPMATHBBl KOHTPOJIA TOYHOCTH Olpeje-
JIEHUSl MacCcOBOH A0JIM HHKeJisl IpUBEIEHEl B TabJULE.
2.4.3. Meton T1NpHUMeHSIOT NPU PAa3HOIJVIACHUAX B OLIEHKe KayecTBd
yrJepoauCTON CTaJId H HeJErHPpOBAHHOIO UyryHa.

3. TPABUMETPUYECKHHN METOJ ONNPEAEJEHHWA HHUKEJA

3.1. CymaocTh MmeTOAa

MeToa OCHOBAH HAa OCaXKJAE€HHUH HUKEJS IUMETHJTJIHOKCUMOM B aM-
MHAYHOH cpejle B NPUCYTCTBUM BHUHHOHW KHUCJOTH JJIA CBA3BIBAHUA XKe-
Jieda M B3BelIHMBAHHH ITOJYYEHHOrO OCAJKa B BHJAe 3aKHUCH HUKEJIS HJIH
AUMETHJATTHOKCHMAaTa HHKEJIs,

J2. Annapartypa U peaKTHUBH

daekrponeup tuna CHOJI, obecneunBaltouias peryJHpoOBKY TeMIie-
paTypul ¢ TouHocThio == 10 °C.

DaekTpouikad cyuuabHblil gadopatopueii Tuna CHOJI, obecneun-
BAIOIIH{ PEryJHPOBKY TeMnepatyphl ¢ TouHOocTbIo =+ 10 °C.

dkcukatop no N'OCT 25336—382.

Kucnora coasinad no F'OCT 3118—77 wuaum I'OCT 14261—77, pas-
6aBaenHasa 1:20 u 1:1.

Kucnora azornas no 'OCT 4461—77 unu FOCT 11125—84.

AmMmuax oausii no 'OCT 3760—79, pas6aBaenuniit 1:1 u 1:100.

Kucaora Bunnasg no 'OCT 5b817—77, pacTBop ¢ MacCOBOH KOH-
neurpanuesn 500 r/am°.

Kucjora auMoHHasi MoHorujapat u 6e3Boanas no 'OCT 3652—69,
pacTBOpP ¢ MaccoBoil Konuenrpauuen 250 r/am3.
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AmMonn#i popanucthii mo 'OCT 19522—74, pacTtBop ¢ MaccoBOR
KoHueHTpaiuen 50 r/am3.

Cnupr 3THO0BRIE pekTUduKoBauubi no FOCT 18300—87.

Humerunrauokcum nmo I'OCT 5828—77: 1 r peakTHBa PacTBOPSAIOT
B 100 cM® sTus0BOrO cnupTa.

33. IlpoBengenne aHaausa

HaBecky cranu uau yyryHa Maccoil 2 I N1OMELIAIOT B CTaKaH BMec-
TUMOCTBIO 400—500 cM® u pactBopsitor B 40—50 cMm?® coussHOH KHCJO-
Tol (1:1), 1pu ymepeHHOM HarpeBaHUH.

Ilocsie pacTBOpeHHss HaBeCKU NMPUJHBAIOT IO KAIJIsIM a30THVIO KHC-
JOTY A0 INpEeKpalleHuss BCIeHUBAHUS pacTBOpa M 2—3 KalJU B H30OHI-
TOK.
PacTBop BHIapuBawT pgocyxa. K cyXoMy ocraTky mnpuOaBJASIOT
10 cm?® consHol KucaoTH (1:1), BEIMapuBawT AOCYyXa M OXJAAaXIAIOT.

[locoie oxsaxkpeHus K CyXOMy ocTaTKy unpubasaswor 10 cMm?® co-
JISTHOH KucjioThl (1:1), HarpeBaioT n0 pacTBOPeHHS coJieli, NpUOaBJs-
101 100 cm® ropsivedi BoAK U DUABTPYIOT (€cyiH oOpa3oBaljicsi OCaloK
KPEMHHEBOH KHCJOTBHl U rpagura) uepesd OJuIbTp «Oeslasg JieHTa».
DUJABTP C 0CAJAKOM HNPOMBIBAIOT HECKOJLKO Pa3 ropsueill COJISSHOH KHC-
Joroit (1:20) mo moJiHOro yaajieHHsi HOHOB Xene3a (KOHTPOJIL I1POBO-
OAT IO peaKlUHH C POJAHHCTHIM aMMOHHeM). DUJbLTP ¢ 0CAJKOM OT-
6pachBaloT.

duabTpaT goBoiAT go ob6bema 300—350 cm?, mpuausaloT 40 cm?
pacTBOpa BHHHOH KHCJOTH uJH 20 ¢cM? pacTBOpa JHMOHHOH KHCJIOTHI,
OCTOPOXKHO HEUTPAJIU3YIOT PacTBOPOM aMMHaKa A0 MOSABJEHUA cJaado-
ro 3anaxa H npuauBawpT 10 cM® pacTBOpa AHUMETHITJHOKCHMA TIPH MOC-
TOSHHOM IlepeMelIHBaHuH.

PacTBop ¢ OcaikoM JIHUMETUJTJHOKCHMATa HUKeJIsI HArpeBawT 0
60—70 °C, naroT nocTosTh B TENJOM MecTe 2—3 4, mocJie 4Yero (uib-
TPYIOT Uepes3 PUAbTp «Oejas jeHrar.

Crtakad oOMBIBaioT HaJl QUALTPOM 2—3 pas3a XOJOAHBIM PAacTBOPOM
ammuaka (1:100) u mpoMuiBator uibpTp ¢ ocagkom |—2 pasa Tem xe
pactBopoM. Ocangok Ha puabTpe pactBopsaoT B 30 cM® ropsuen cod-
HO# KHucJoThl (l:1) u mpoMBIBalOT 5—6 pa3 Tropsuyell BOAOH, cOOHpas
¢bHAbTPAT U NPOMBIBHBEIE BOJALI B CTaKaH, B KOTOPOM IPOBOJHJIOCE
ocaxkaeHue. [locse 3TOro NpoBOAAT NOBTOPHOE OCaXXAeHHE HHKeJIS, KaK
IPpHUBELEHO BhILIE.

[IpOMBITBHIH 0CaJOK AHMMETHJIJIMOKCUMATAa HHKEJNsT BMecTe ¢ (PUJb-
TPOM 3aBOPAYMBAIOT B APYrOH cJierkKa YBJa>KHEHHLIH (QHJIBTP, noMe-
maoT B ¢hapdopoBeId THrEJb, IIPeABAPUTEIbHO NMPOKAJIEHHBIA [0 MOC-~
TossHHO# MaccH npH 800 °C u B3BelleHHBIH, PUABTP ¢ OCAAKOM BHICY-
IIIUBAIOT B THUIJIE, OCTOPOXKHO 030JI0T, HE JONyCKas BOCIJIAMEHEHHH,
I0cJe 4ero NPOKaJHuBalOT B 3JeKTponeud npu 650—700°C 10 nocTosiH-
HOH Macchl. OXJaXaaT THUIeJb C OCaJKOM B 3KCHKaTOpe H B3BeUIHBa-
10T. OAHOBPEMEHHO ¢ BHIIOJHEHHWEeM aHAJNH3a NPOBOAAT KOHTPOJAbHHIR
OIILIT HA 3arpsi3HeHHe PeaKTHBOB.
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OnpeznesieHHe HHKeJs AONMyCcKaeTcs 3aKaHYMBATh B3BEIIHBaHHUEM BHI-
CYLIEHHOTO OCajlka AMMETHJITJIHOKCUMATA HUKeJs ([PH MAacCOBO#R goJe
HHKeJss B cTanad MmeHee 0,2 % ). B satom cayuae ocafioKk oTQHIAbTPOBHI-
BAIOT HA CTEKJAAHHBIN QHALTPYyOWHUH THUreap Ne 3, npeABapHTENibHO
BRICYHIEHHBIH U JOBE€IEHHBIH N0 NocTOsIHHOH Macchl, CTeHKH CTaKaHa U
ocaaok oOMBIBaioT pacTBopoM ammuaka (1:100) u 5—6 pas TenJoi
BOJAOH. Turenp ¢ ocaikoM NOMeNIAOT B CYIIHJIBHBIH KA} U BHICYLIHBA-
0T npH rtemnepartype 110—120°C po nmocrosiHHOH Macchl. THreawb ¢
OCaJKOM OXJIaXKJAAIOT B 5KCHKaTOpe M B3BeIWIHBAKT. (OJHOBPEMEHHO C

BLITIOJIHEHHEM aHaJIH3a MNPOBOASIT KOHTPOJBHBIM ONBIT Ha 3arpsA3HeHHe
pPeaKTUBOB.

34. O6paboTKa pe3yJbTaTOB

3.4.1. MaccoBywo jonwo Hukedas (X;) B IPOlEHTax BBHIYHCJAIOT IO
popmy.ie

X — [ (my—mgq)—(ms—mn,)]-K-100
m b
rjae m; — Macca THIVIA ¢ OCAJIKOM 3aKHCH HUKeJdsl HJIH JUMETHITIHOK-
CUMAaTa HHKeJd, T;
msy — Macca turJas 6es ocajka, Tr;
M3 — Macca THIVIS C OCaJKOM KOHTPOJIBHOI'O OMNbITa, I;
M4 — Macca turag 6es ocajka, I;

K — ko3¢ dunvent pasunii 0,2032 npu nepecyere JUMETHJIJIHOK-
cHMaTa HHUKeJss Ha HHUKeJdb u 0,7858 npu nepecdere 3aKUCH
HUKeJIsl HA HUKEJIb,
1M — Macca HaBeCKH npoolHl, T.
3.4.2. HopMBI TOYHOCTH M HODMATHBBI KOHTPOJISI TOYHOCTH OIIpene-
JIEHUSI MacCOBOH N0JIM HUKeEJIsI IPUBEAEHK! B Ta0JJUlE.

4. ATOMHO-ABCOPBILUOHHbBIN METOA ONPELEJNIEHUA HUKEJIA

41, CymHOCTL ME€TOJa

MeTton ocHOBaAH Ha H3MEPEHHH CTeleHH NOIVIOUIEHHSI PEe30HAaHCHO-
rO H3JV4eHUsd CBOOOAHBIMH aTOMaMu HHKeJs, o0pa3ylomuMucad B pe-
3yJIibTaTe paclblIeHHd aHaJU3uPyeMoro pacTBopa B NJIAMEHH BO3-
AyX—alueTHuJeH.

42, AnmapaTypa 4 PeaKTHUBEH

ATOMHO-a6COPOILLHOHHBIHN CIIEKTPOPOTOMETP.

Jlamma ¢ noJieIM KaTOAOM /I onpeleJICHUSI HHKeJI .

Auetusen pacTBopeHHBIH B rasoo6pasubit no 'OCT 5407—75.

Komnpeccop, obecreunBanluui NoAaqyy CXKaToro Bo3Ayxa, uiau daJ-
JIOH CO CXAaThIM BO3AYXOM.

Kucaora coasinas no 'OCT 3118—77 uam no I'OCT 14261—77 wu
paz6baBieHHas 1:1.

Kucaora azoruas no 'OCT 4461—77 uau no TOCT 1112584,
JKenezo xapOouuabHoe panuorexHuyeckoe no I'OCT 13610—79,
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pacTBOp ¢ MaccoBoii KOHUeHTpanued 50 r/am3: 50 r KapOGOHHUIbHOro
XKeJges3a pactBopsitor B 400 cM® coasHo#t KucqoTH (l:1), mpubaBastior
No KanJjsiM as30THYIO KHCJIOTY 10 OKOHYAaHHS BCIEHHBAHUS, YHAPUBAIOT
A0 BJIaXKHBIX coJied, Npu0aBJsaioT 40—>50 ¢cM® COJMSAHOH KHCJOTHI H CHO-
Ba yNapuBalT A0 BJAXHBIX CcOJied. Ty onepauuio NOBTOPAIOT. Coun
pactBopsAwT B 100 cM® coasinoit kucaotel (1:1), oxnaxparwr, nepeso-
AT B MEPHYIO KOJOY BMeCTUMOCTBLIO 1 AM®, 710BOAAT M0 METKHU BOJOH,

[IepeMelIiBaloT H (QHUABTPYIOT pacTBop yepe3 QHJABTD CpPefHel MJOT-
HOCTH.

Hukeuanb nepsuunbiii no F'OCT 849—70.

CraHaapTHbIE PACTBOPHI HHKEJIA.

PactBop A: 0,5000 r meTassinyecKoro HHuKeJs pacTtBopsioT B 10 cm3
consiHOH U 10 ¢M° a30THO#H KHCJA0T. PacTBOp mepeHOCAT B MEPHYIO KOJI-
Oy BMecTuMoOCThbi0 1 AM?2, 0XJaXKAa10T, AOJHBAIOT A0 METKHU BOJOH W
nepeMelIBaoT.

I cM® pactBopa A copepxut 0,0005 r HuKeJisL.

PactBop b (roroBsaT HenocpeacTBeHHo nepen npuMernesneM) : 20 cm3
CTaHAapTHOr'0 pacTBopa A moMellalT B MEPHYIO KOJOY BMECTUMOCTBIO
100 ¢cMm?, nosIMBaIOT 40 METKH BOJAOH H IepeMenuBalor.

1 cMm® pacrBopa b coapepxur 0,0001 r Hukens.

43. IlloaxarortoBka npubopa

[loaroToBky npubopa K aHaJ/IH3y NPOBOASIT B COOTBETCTBHH C NMPH-
JlaraéMoi K HEMY HHCTPYKIIUEH.

HactpauBaior cnekTpooToMeTp Ha PE30HAHCHYIO JHHUIO 232 HM.
[locsie BKJAIOUEHHST 1OJAAUH ras3a ¥ 3aXKHraHHs TOPeJKH PacHblIAIT
BOLY B NJIAMEHH H YCTAaHABJHUBAIOT HYJEBOe NOKa3aHHe NPHOOpa.

44. IlpoBenenue aHaJu3sa

4.4.1. HaBecKy cTaJH HJIH uyryHa Maccoun 1 r (npu MaccoBOH [J0O-
Je HukKeasa ot 0,02 go 0,1 %) uau 0,5 r (npy MacccBOH H0Jie HHKENS
or 0,1 no 0,2 %) wuaum 0,2 r (npu mMaccOBOH aoje Hukeas ot 0,2 1o
0,5 %) moMelalT B ¢cTakaH BMecTHMOCTbIO 100 cM3 U pacTBOPSAIOT MPH
HarpeBaHuH B 15 cM?® COJISHOH KHCJIOTHI U O CM° a30THOH KHCJOTHI.
PactBOp BhINapUBalOT 10CYXa, OXJaXKIAAKOT, IPUAHBAIOT 5 CM3 COJISAHOMR
KucaoThl, 20—30 cMm® BoaBl M HarpeBaloT J0 pacTBOPeHHs coJseld. Ox-
JaXKJIeHHBIH PpacTBOpP IEPeBOAAT B MepHyI0 K00y BMECTHMOCTHIO
100 cMm®, noJIMBaIOT 40 METKH BOJOH M nepeMellinBaroT. PacTBop ¢uJib-
TPYIOT uepe3d cyxoi PuabTp «Oesag JeHTas, oTOpachiBas NepBbie ABE
nopuun (¢uaptrpara. Hag npUroTOBJIEHHST PacTBOPa KOHTPOJbHOIO
OnbiTa B MepHYIO K06y BMecTuMOCThbi0 100 cM® NPHJAMBAIOT PacTBOP
KapOOHHJBLHOIO XeJjie3a H NPOBOAAT uepe3d Bce CTAAHH aHaJH3a.

Pacnblasior B mjaMsi pacTBOp KOHTPOJLHOIO ONBITa, a 3aTeM 4Ha-
JIU3UPYyeMble PACTBOPHI B NOPSiIKe YBEJIHYEHHS MAaCCOBOH JOJIH HHKeJIs
IO NOJIVYeHHs cTabGuJAbHBIX [TOKAa3aHHH AJs Kaxjaoro pactBopa. llepen
BBeJIEHHEM B IJIaMs KaXXJOro aHaJH3HPYeMOro pacTBOpa PachblisiioT
BOJY AJisT NMPOMBIBAHHUS CHCTEMEl U IPOBEPKH HYJEBOH TOYKH.

U3 cpennero 3HaueHus ONTHYECKOH I[IJIOTHOCTH KaXKJIOTO HCIbITye-
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MOro pacTBOpa BBIYUTAIOT cpeJlHee 3HAUYEHHe OINTHueCKOH NJOTHOCTH
KOHTPOJILHOTO ONbITA.

Maccy HUKesns HaXOASIT HO TPaAyHPOBOYHOMY I'pPadHUKy.

4.4.2. [locTpoeHue zpadyuposourozo epaduxa

B cemMb MepHbIx K06 BMectHMocTbio 100 cM® mnomemaror no 20,
10 nau 4 cm® pacTBopa KapOOHHJBHOIO XKeJje3a B 3aBHCHMOCTH OT
HaBeCKd npolbl, B HIeCTh NPHJAUBAIOT nocaeposartennHo 1,9: 3,0; 5,0;
7,0; 10,0; 12,5 cm® cramgapTHOro pacrBopa b, UTO COOTBETCTByeT
0,00015; 0,00030; 0,00050; 0,00070: 0,00100: 0,00125 r Hukenas.
CeabMast konba cAyKHT AJ5 NPOBeAeHUs KOHTPOJNILHOrO onkita. Coaep-
XKHMoe KoJiO LOBOAAT A0 METKH BOJOH, NepeMelUHBAaIOT U AaJbHEH NN
AHAJIU3 NPOBOLAT o 1. 4.4.1.

[lo HaliieHHBIM 3HAUEHHSIM ONTUUECKOH IVIOTHOCTH U COOTBETCT-
BYIOUIMM MM 3HAUEHUAM MacCChl HHKeJ1 CTPOAT rpagyHpPOBOYHH{ rpa-
QUK.

45. O6paboTka pe3yaAbTaTOB

4.5.1. MaccoBylo go/i0 HukKeasa (X) B NpOLeHTax BHIUHCAAIOT MO
popmyJie

m, - 1Q0
XZ‘—“ "'_lm_"" 3
rjpe mM; — Macca HuUKeJs B aHaJu3upyemMon npobe, HaHAeHHas 10 rpa-
IYUPOBOUHOMY Tpa(UKYy, T;
m — Macca HaBeCKH npoOHl, T.

HopMbl TOYHOCTH M HOPMATHBH KOHTPOJA TOYHOCTH ONpeAe/IeHHs

MaCCOBOH A0JIM HUKeJIsI NpUBEAEHbl B TabJULE.
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