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Aluminjum casting and wrought alloys.
Methods for determination of nickel

OKCTY 1709

Cpok peiictena ¢ 01.07.91
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Hacrosiwini#t crangapr ycraHaBjauBaeT — rpaBuMeTpHYeckKHH (mpH
maccoBoll nose Hukeas ot 0,5 mo 8%), doromerpnueckuit (mpu Mac-
coBoit aoje uukedn or 0,005 zo 3,0%) u aromuo-abcopbunornbii
(npn wmaccoBoii pone uukeas or 0,005 no 8 %) Meronaw ompenesienus
HHKEJA,

1. OBLILHE TPEBOBAHHUA

1.1. O6mne tpeboBanus Kk Merogam anaausza — no F'OCT 25086 c
JONOJIHEHHEM.,

1.1.1. 3a pesyabTar aHajau3a NPHHUMAIOT CpeiHee apH{pMeTHHEC-
KOe pe3yJbTaToB ABYX NapajJe/bHbIX cnpeieseHuii. '

2. TPABUMETPHYECKHN METOJ ONPEAEJIEHHUS HUKEJSA

21. CymHOCTb M€TOAA

Metox ocHOBaH Ha pacTBOpPeHHu mpoOGbl B CMECH CONAHOA H a30T-
HOH KMCJIOT ¢ MOCJEAYIOUIHM OCaXKAeHHeM HHKeJAst JAHMEeTHJIJHOKCH-
MOM H3 aMMHAYHOTO PacTBOpa, cOAepiKalllerc BHHHOKHCJLIH aMMOHMA,
H B3BEWHBAHHH MPOKAJAEHHOTO 0CalKa.

22, Aunmapartypa, peakKTHBB H pacTBODH

Ileur mydenpnas.

Hlkad cywuiapHBll ¢ TEpMOPETYJAATOPOM.

Kucnora coassnas no [OCT 3118, miorsoctero 1,19 r/cm®, pact-
Bop 1:1.

Hznanue oduuHaabroe IlepenmedaTka BoOCHpenicHa
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roCT 11739.16—90 C. 2

Kucaora asorhass mo OCT 4461, naorsoctbio 1,35—1,40 r/cm?®,
pactsop 1:l. )

Kucaora cepras mo FOCT 4204, nsiotHocTbio 1,84 r/cM®.

Kucaora sunnas no FOCT 5817, pactBop 250 r/am3.

Ammuax sogunit mo T'OCT 3760.

MeTuaoBHE KpacHbiil, pacTBop 1 r/AM® B 3THJIOBOM CIHpTE.

Cnupr >TuI0BBIH pekTH(uKoBanublil Texuuyeckuit no FOCT 18300.

Humeruaraunoxkcum, pactBop 5 r/AM® B STHJIOBOM CIHPTE.

UunukaTtop koHro Kpacusiil: 0,1 r pearenra pactsopsior B 100 cm?
BOAB! IPU ca1a00M HArpeBaHUH.

Wunuxatopuass Gymara KOHro: GUILTPHE cpefHel miaoTtHocTH («Obe-
Jas JIeHTa») MPOMHUTHIBAIOT PACTBOPOM KOHIO, BBICYIUHBAIOT B CYLIHJIb-
Hom wkady npu temnepatype (110+5) °C, Hape3aioT U XpausT B GIOK-
ce. Bymara npurosHa K NPHMEHEHHIO B TeYeHHE OJHOTO Mecsua.

23. IlpoBenenune aHaau3a :

2.3.1. HaBecky npoGul Macco#t coryiacHo tabs. | NOMEIalT B KOHH-
yeckylo KoalGy BMectuMmocTbio 250 cm®, mpuauBaior 30 cM® pactBopa
CONIAHOM KHCJOTH, 5 cM® pacTBOpa a30THOM KMCJIOTHI H HArpeBaioT 10
MOJIHOTO PacTBOPEHHS.

Tabuuma !

MaccoBag goast HHKeas, % ’ Macca qapeckd npofst, T

Ot 0,5 n0 2,0 BKJOY. 1
Ce. 20» 80 » 0,5

3areM pacTBOP KHMSITST B TedyeHHe 3—5 MHUH JJisl yAaJleHUsT OKHC-
J0B as3ora, npuaubaior 150 cm® Boaw, 40 cM® BHHHOH KHCJOTHI H aM-
mMHak 10 roayGoil okpackd pacTBopa. B mosydeHHBIA pacTBOp NPHJH-
BAIOT MO KallJIsM PacTBOP COJISSHOH KHCJOTH A0 HCYE3HOBEHHs rojy6oi
OKpacku, narpeBalot a0 temmneparypbl (70%2) °C, npunuBaioT OpH
HOCTOSIHHOM TMOMEIIHBAHMH pAacTBOpP JAHMETHJAIJIHOKCHMA H3 pacdera
20 cm3 Ha 1% Hukenst B npoGe, ABe-TPU KalJH METHJOBOTO KPaCHOrO,
AMMHAK [0 TMOSBJCHHA XKeJITOH okpacku W H3ObTOK 2 cM3 Pacrsop
¢ BbIMABLIHM OCAAKOM HarpeBaloT o temmeparypsl (70+2) °C u BBI-
nepxuBaloT B Teuenne 30 Muu npu TeMneparype 60—70°C.

2.3.2. Ocagok oTOHALTPOBBIBAIOT  Yepe3 (UIbTP CpeaHed MJIOT-
HocTH («Genasi JeHTa») u mpombiBaloT 6—8 pas ropsuei Bogod. Oca-
0K Ha dujbTpe pacTBopsoT B 30 cM® pacTBopa ropsuell COJNSTHOH
KHCJIOTH, 2 (PMABTP MPOMBIBAIOT ropsiyell Boxo# (IO KPacHOH OKpacku
fymMaru KOHro, MOMeIlleHHOH Ha kpa# ¢uabrpa), cobupasi IPpOMBIBHEIE
BOABl B Ty XKe KoJby.

B nosyuyennbii pacTBOp A0OGABJAAIOT aMMHAK [0 MOFBJEHHS TOJY-
60ft OKpacKH, AUMETHJIIHOKCHM 3 pacyeta 5 cm® na 1% HuKess
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C. 3- TOCT 11739.16—90

B npobe H NepeocaxJaroT HHuKesab. PacTBop ¢ BHIABUIHM OCaJAKOM Har-
peBaT no TeMuepatypsl (70:+2) °C, BeiaepkHBaloT B Teuerne 30 MHH
npu temneparype 60—70°C, buabTpylor dyepes GuaAbTp cpeaHel naor-
Hoct («bOenas ;menrta»), npoMmeiBalor 6—8 pas ropsdefl BOAOH.

2.3.3. ®uabTp ¢ 0CaAKOM [IOMEIAOT B JOBEJEHHHIH A0 MOCTOSHEHOMR
Macchl H B3BeweHHb (apPopoBuIil THreb, HOACYIIHBAIOT, OCTOPOXKHO
03QJIFI0T, He AaBas BOCHJIAMEHHTbCH 6yMare uabTpa, NPOKaJUBAIOT B
MydeabHoit neyn npu 600—650°C B Tewenne 1 u, 0X1aXKAAOT B IKCH-
KaTope W B3BelUIUBAIOT.

24, O6pa6oTKa pe3yaAbTaTOB

24.1. MaccoByio ponio HuKeass (X) B NPOUEHTAX  BHUHCANIOT 1O

dopmyJe

Xee (my—my)-0,7858 100, (1)
m
rje /M, — Macca THIJAg C OCAaAKOM, T;
My — Macca TUrJad, T;
" m — Macca HaBecKH 1pobml, T;
0,7858 — ko3ppHuUMEeHT nepecyeTa OKCHAA HHKENHA HA HHKeJb.
2.4.2. PacxoxkjeHUs pe3yJbTaTOB He AO/IKHH [pEBHINATH 3Haue-

HUH, MpUBeJeHHBIX B TabJ. 2.
Tabanna 2

ABCONIOTHOR jOTmycKaeMmoe pacxoxienne, %

0
MaccoBaa zons nugemst, % PeAYALTATOR mapan-

RedbHpIX Onpegesenuil| PE3yIbTATOB dHaIH3a

Or 0,50 no 1,00 Bxaiou. 0,056 0,06
Cs. 1,00 » 2,00 » 0,06 0,08
» 2,00 » 4,00 > 0,08 0,10
» 40 » 80 » 0,2 0,3

3. POTOMETPHYECKHH METOJ ONPENENEHHA HUKENHA

3.1. CymuocTts Metoaa

Merton ocHOBaH Ha pacTBOpPEHHMH Npobbl B COJSAHOH KHCJOTe HJH
THAPOOKHCH HATPHs, MACKHPOBAHMM aJIOMHHHS BHHHOH KHCJIOTOH, Map-
raHIa — COJASTHOKHCABIM THAPOKCHJAAMHHOM, OTIEJIeHHH MeJH CepHOBa-
THCTOKHCJIBIM HaTpieM, oOpa30oBaHHH COEAMHEHHA HHKEJAS C JHMETHJI-
IVIHOKCHMOM, 3KCTPaKUHH €70 XJA0POOPMOM, PE3KCTPAKUHH  HHKEJs
COJITHOH KHCJAOTOH, 006pa3oBaHuu B ca1aboaMMHAuHOH cpelle KOMILJIEK-
CHOTO COENHHEHHSA HHKeJsA ¢ ANMETHJTIHOKCHMOM B NDHCYTCTBHH OKHC-
JUTeNN H MOCJNEAYIOIEeM H3MEpPEHHH ONTHYECKOH NMJOTHOCTH pPacTeopa
npu AJHHE BOJHBI 445 HM.

32. Aunaparypa, peaKTHBB H PacTBOpBL

CrnextpodoroMerp Han POTOIAEKTPOKONIOPHMETD.
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TOCT 11739.16—90 C. 4

pH-metp.

Hlkad cymuabHbEl C TEpMOPETYJIATOPOM.

IKI{CJIOTa cepuasi no FOCT 4204, naotocteio 1,84 r/cm®, pacteop
1:1.

Kucaora consinast mo T'OCT 3118, namotnocteio 1,19 r/cm?, pactso-
pot L:1 1 0,5 mMoan/nm3.

Kucqora asornas mo T'OCT 4461, naornocreio 1,35—1,40 r/cm?,
pactBop 1:1.

Hatpuit ceproBarucrokucaniii no FOCT 27068, pactsop 500 r/am3.

Hartpust  rugpooxucs mo I'OCT 4328, pactBopm 400 r/am®,
200 r/am® 1 20 r/am®. PacTBOpH FOTOBAT M XPaHAT B MOJHSTHJICHOBOMH
,mocyge.

Harpuit azorucrokucanit mo FOCT 4197, pacrBop 20 r/am3.

JKenezo xnopuoe no T'OCT 4147, pactsop 10 r/am3.

Kucqora sunnas mo FOCT 5817, pacteop 300 r/am®.

CnupT 3THIOBHI pekTHbHuKoBaHHBIA Texuuyeckuit no TOCT 18300.

Oumeruaranokcum, pactsop 10 r/am® B 3TUIOBOM CIHpTe.

Bpom mo TOCT 4109.

Bpomuas Bopa, HacwlleHHBA pactBop: 50 r 6poMa NOMeUlAT B
MepHYI0 KOGy BMecTHMOCThIO | aM® ¢ mpurteptofi mpo6GKoH, NpHJHBA-
1ot 500 cM® Bomwl U BeTpAxuBaloT 8—10 pas, monuBanT Bofoft K0 MerT-
KH H MepeMelINBalOT, HECKOILKO pa3 NPHOTKPHIBas NPOOKY.

BpoMupoBauHb#l pacTBOp AuMeTHArauoxcuma: 0,56 r AMMETHATIH-
OKCHMa MOMemialoT B K0JGy BMecTuMocThio 250 cM® M pacTBOpPAIOT B
100 cm® cnupra, MpHAKBAIOT | cM® cepHOH KHCJIOTH H & cM3 Hachl-
meHHo# GPOMHON BOJHI.

PacTBOp nepeBOAAT B MepHyH KoaGy BMectHmocTbio 100 cmd,
JOJUBAIOT CIHPTOM 0 METKH H NepeMelluBalorT.

Ammuax Boausit mo TOCT 3760, pacreop 1:50.

‘Xnopodopm rexuuueckuit no FOCT 20015. :

Uraukatop xonro xpacusiii: 0,1 r pearenta pacrsopsior B 100 cm?®
BOAB! MpH ¢1ab0oM HarpeBaHHH. ‘

Huankatopnas 6ymara Kouro: GHJALTPH cpeanelf naoTHocTH («Ge-
Jlas JeHTa») MPOMHTHLIBAIOT PaCTBOPOM KOHTO, BHICYIUHBAIOT B CYIHHJIb-
HoM mwkady npu Ttemneparype (110%5) °C, napesaloT H XpaHAT B
Giokce. Bymara npuroiHa x NMpHMeHeHHIO B TeueHue 1 Mec.

Bymara MHAHKATOPHAsI YHABEpCaJbHas.

Huxkens mo TOCT 849 mapku H22.

CranpapTHble pacTBOPHl HHKENSA

Pacteop A: 0,1 © uHKe/Js IIOMEIIAalOT B KOHHYeCKylO KoJNGy BMec-
tumocThio 250 cm®, mpuauBator 30 cM® pacTBopa  COJISTHOH KHCJIOTHI
(I:1) u pacrBopsitor npu HarpeBauuu. [Tocje pacTBopenust pacTBOP OX-
JaXJaI0T 10 KOMHATHOH TEeMIepaTyphl, MepeHoCsIT B MepHylo KoJ6y
BMecTuMocTbio 1000 cM®,  noJHBAalOT BOAOH 10 MeTKH M lepeMellH-
BaIoT. ,

I cm® pactBopa A comepxut 0,0001 r nuxess.
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C. 5 TOCT 11739.16—90

Pactsop b: 100 c¢cm® pactBopa A nepeHocsT B MepHYI0O  Koa6y
BmectumocTeio 1000 cM3, nosuBarOT  BOAOH A0 METKH H HepeMellid-
BaIOT.

I cm® pacrsopa b conepxur 0,00001 r Hukens.

Ancopbenr (mauepHpoBaHHast  Oymara): 100 r  H3MeJbYEHHBIX
GUALTPOB («KpacHas JIeHTa») MOMELIAlOT B CTAKAaH  BMECTHMOCTBIO
500 cm®, npuausaor 300 cm® ropaueit Boghl H mMepeMelWlUBAIOT MelWIAJ-
KOH 0 NOoJIiyYyeHust OJHOPOAHONH MaccChl.

33. IlpoBeneHnne aHaau3a

3.3.1. Tlpu maccoBoii nose kpemuus menee 1% HaBecky  npobul
(Ta6a. 3) NOMELIAT B KOHHYECKYIO K0a6y BmecTuMOCTbIO 250 cMm3,
npusnnBatotr 10 em® Boabl, 50 cm? pacTBopa cossnolt KucaoTsl 1:1 n noc-
Jie TNpexkpalleHusi 6VpHOH peaklin pacTBOp HarpesaloT [0 MOJHOrO0
pactBopesusi raseckd. J[lo6aBadioT NATh Karesb a30THOH KHCAOTH H
KMNATAT B Tevenue 5 MuH. OxJja)kaeHHBIH pacTBOp NEpPeHOCHT B Mep-
Hyto. Koy BMecTHMOCTbIO 250 cM®, 10JKBAOT BOAOH A0 METKH H Ie-
peMeLINBAlOT.

Tabauuwa 3

Macca HaBeckn OGwem pacTsopa

Maccosan 1035 HUKedd, 9 npobet, AJUKBOTHOWR yaCTH,
s
cm?

Or 0,005 10 0,025 Bratoy. 1 100
Cs. 0,025 » 0,10 > 1 25
» 0,1 » 05 » 1 10
» 05 » 20 » 0,5 5
» 2,0 » 30 » 0,5 2,5

3.3.2. Ilpu maccoBoit nome xpeMmHHst cBbie 1% HaBecky npoGur
(rabs. 3) momewaloT B cTakan M3 (HTOPOMJIACTA HJAU CTEKJOyraepoja
BMecTHMOCThI0 200 c¢cm®, mpusuBawor 5—7 c¢M®  BOABI, ecqd B npobe
OTCYTCTBYET »KeJsie30, NPuauBawT | ¢M® pacTBOpa XJODHOTO XKene3a H
TPH MOCTOSIHHOM OXJaXJAeHun A06aBAAIOT  HeGOJBIIHMH NOPUHAMH
50 cm® pacrBopa ruiapoxcuza Hartpus 400 r/amd. Iocse npexkpamenns
OypHOH peakllMi CTaKaH HATrpeBaloT A0 MOJHOIO PacTBOpeHUs NPoOH U
Ipu yMepeHHOM HarpeBanuu, usberast pa3Opbi3sTHBaHuUsA, ynapuBalT R0
15—20 cm?®. Hanuuue B pacTBOpe MyTH €eporo uBeTa CBHAETENbCT-
BYyeT O NPUCYTCTBHH HEPACTBOPUBUIErOCs KpeMHUs. B sToM ciayuae Har-
peBanue NpOAOJKAIT Lo TOJYyYeHus fpo3paunoro pacrsopa. [locae
OXJaX/JeHH B CTAKaH OCTOPOXKHO MpuauBanT Boay A0 200 cm® H
HarpeBaloT A0 pacTBOpPeHHS CoJeh.

PactBop (HABTPYIOT 4epe3d GuIbTP cpefHeH MJIOTHOCTH («Oenas
Jaenta») c¢ agcopbenroMm. Ocazok Ha ¢GuabTpe NPOMBIBAIOT 6 pas ro-
pAYMM pacTBOPOM ruapokcuaa uarpus 20 r/am®, 6—8 pas ropsaueit
BOAOK n pactBopsitor B 40 cM® ropayero pactBOpa COJSHOH KHCHOTH -
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(1:1) nan xon6oit BMectumoctbio 250 cm®. Ecan npoba comepikut 60-
aee 0,5% mapranna, To ocafok PacTBOPSIOT B CMeCH, CojepxKaileil
40 cM® pactBopa coasHoli kueaotsl (1:1) u 0,1 c¢m® pacTBopa asoru-
CTOKUCJIOrO HaTpus. PactBop mepea ynorpebieHHeM HarpeBalT A0
70—80°C. ®uabtp mpombiBaioT 10—12 pas ropsueil Bomo#, cobHpas
NpOMBIBHBIE BOABI B Ty 2Ke KoJ0y.

®uipTpaT ¥ NPOMBIBHbIE BOABI IOCJE OXJAMAEHHs IepeHOCAT B
MepHYy© KoJiby BMecTHMOCTbIO 250 cM?, 10JHBAIOT BOJOH 10 METKH H
nepeMelnBaloT.

3.3.3. AiukBOTHYI0 YacTh pactBopa (ta6.a. 3) moMemawT B CTa-
Kan BMecTHMocThbio 250 cM?®, npunuBaior 10 cM3 pacTBopa BuHHOH Kuc-
JOTH, & €M? pacTBOpa COJISIHOKHCJIOTO — THADOKCHJaMHHA H DAacTBOP
ruapokcuaa natpua 200 r/aM® 1o u3MeHeHMs OKpauluBaHHs OyMmaru
KOHTO B CHHe-CHpeHeBblH  uBeT, npu 3tom pH 4,5 (KOHTPOJAUPYIOT
pH-meTpoMm).

[Tpunnparor 10 cM® pacTBopa CEepPHOBATHCTOKMCJIONO HATPHA H ye-
pes 3 mMuH ycraHaBauBaioT 3Hauenue pH mo 6,5 pactBopoM TrHAPOK-
cupa natpus 200 r/am3, ucnoansyst pH-meTp (gomyckaercs npensapu-
TeJIbHOe IPUMEHeHHe YHHBEPCAJNbHON HHAUKATOPHOH GyMaru).

PacTBop mepeBoAsiT B A€NHTE/bHYIO BOPOHKY Ne | BMeCTHMOCTBHIO
250 cm®, npuaumsatloT 5 cM?® pactBopa  AMMETHJArJMOKcHMa, 10 cm?®
xa0poopMa U BCTPIXHUBAIOT B TeUEHHe 2 MUH.

Pacteopy namor otcToaThest B Tedenue 30 ¢ ¥ CaAHBAIOT OpraHuyec-
Kyio pa3y B JenuTeabHY0 BopoHKy Ne 2 Bmectumocteio 100 cM?, nmpo-
MBiBast Je/iiTeabHy0 BOpoHKy Ne 1 1 cm? xsopodopma.

[ToBTOpHBIE 3KCTPAaKUMu NPOBOAAT mHocjgeAoBaTesbHo ¢ 10 cm®
5 cm3 xjgopodopma B Teuenne 30 ¢ U MOCJe OTCTaHBAHHS B TeyeHHe
30 ¢ cauBaloT XJM0pPOGMOPMIBIH CJAOH B AeJHTENbHYIO BOPOHKY Ne 2,
npoMbiBas. AeJHTeAbHYI0 BopoHKY Ne 1 1 cM® xjaopodopma, BOAHYIO
(hazy orbGpachuBaloT.

OGbeHHEHHbIE 3KCTPAKTH B JeJUTeNbHOH BOpoHke No 2 mpoMbl-
BawT 25 cM® pacTBopa amMMHaka, BcTpsixuBas B TeueHne 30 c.

Opraunyeckyio ¢asy mocje orcranBanus B Teuenue 30 ¢ CJAMBAIOT
B Je/HTeNbHYI0 BOpoHKY Ne 3 BMmectumoctnio 100 cm?, Boauyio ¢dasy
0T6pachIBAIOT.

3.3.4. K opranuueckoit ¢asze B AeautenbHoll Boponke Ne 3 mpwu-
gusator 20 cm® pacTtBopa codsinolt kucaorel 0,5 Moab/AM3® W BCTPAXH-
BawT B TeyeHue 30 c. Ilocae orcranBanus B Teuenue 30 ¢ opraHudec-
Ky $asy CAMBAIOT B AENHTEJbHYIO  BOPOHKY Ne 4 BMECTHMOCTBIO
100 ¢M®, mpomeiBast pacTBop B AeqauTesbHON BopoHke Ne 3 1 cm?® xuo-
podopma.

Ounepaniio pesxkcTpakiHu B JeauTeNbHOH BopoHke Ne 3 MOBTOPSIOT
3 pasa ¢ 10 c¢m® pactBopa coasiHoft kucaoTsl 0,5 Moab/aAM3, mpoMbiBas
pacteop 1 cm® xaopodopma. :

ConsiHOKKCIIBIe pacTBOphl 0O0BeAHHAIOT B [EJUTENbHOH  BOPOHKE
Ne 4, opratugeckyio $asy oTOpachiBaoT.
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PactBop B seantenbHol BopoHKe Ne 4 MpOMHIBAlOT 2 pasa xJ0po-
¢opMom nopuusaMu mo 5 cm?, BcrpsaxuBas B teueHne 30 c. ITocae or-
CTaHBAaHHUA XJOPOQPOpMHBIH CJI0H 0TOpaCHBAIOT.

Bonnyio (asy nepeBoasit B MepHyio x0a6y BMecTuMocTbio 100 cM?,
upujuBarot 3 cM® pactBopa coasiHOH Kucjorel (1:1), HarpemaioT IO
35—40°C, nobapasioT GpOMHYIO BOAY N0 IMOABJEHHS OpaHXKeBOH OK-
packu (npubamsurensHo 1 cM3) u B usbnTok 0,5 cm®. PacTBOp OxXa2X-
JAal0T, NMPUJIUBAIOT PacTBOP aMMKaka [0 WCUE3HOBEHHS OpaHIKEBOR OK-
packu W B H30biTOK 1 cM3.

K oxJza:kaenHOMY pacTBOpY HpPHJHBAIOT | cM® pacTtBopa GpoMHpoO-
BAHHOTO AMMETHJIFJIHOKCHMA, NOJNUBAIOT BOAOH A0 METKU H HepeMelln-
BAIOT.

3.3.5. OnTHYecKyI0 IJIOTHOCTb pacTBopa u3mepsor yepe3 10 Mum,
HO He No3xHee ueM uepez 30 MHH NIpH AJNHHe BOJHH 445 HM B KIOBeTe
C TOJAUIMHON caosl 20 MM.

PacTBOpOM cpaBHEHHS CJYXHT PAcTBOP KOHTPOJBHOTO ONBITA, KO-
TODHIH roToBAT no 0. 3.3.1 unu 3.3.2 co BceMH HUCNOJL3YeMBIMH B aHa-
JIH3€ PeaKTUBaMH.

3.3.6. MaccoByio R0J10 HHKeJNA pacCUMTHIBAKT MO IPaiyHpOBOYHO-
My rpacduxy.

3.3.7. [locTpoenue epadyuposouroeo epaguxa

B nmecAth M3 ORWHHAAUATH CTAKAHOB BMECTHMOCTbIO 1o 250 cm®
ormepsaior 2,0; 4,0; 6,0; 8,0; 10,0; 12,0; 14,0; 16,0; 18,0; 20,0 cm?®
cTanjaprTHoro  pacrtBopa B, uto coorBerctByer 0,00002; 0,00004;
0,00006; 0,00008; 0,0001; 0,00012; 0,00014; 0,00016,;0,00018; 0,0002 r
HHKeJs, npuimuBator 10 ¢M® pacTBopa BHHHOH KHCJOTH, b cM® pacT-
BOpA COJASTHOKHMCJIONO PHAPOKCHAAMHHA ¥ jaJjee NocTynanT no mm. 3.3.3;
334 un 3.3.5.

PacTBopOM CcpaBHEHHSI CJAYIKHT DaCTBOpP, B KOTODHIH He BBejJeH: HH-
KeJb.

ITo mosyueHHHIM 3HAUYEHHSIM ONTUYECKOH HJIOTHOCTH PACTBOPOB H
COOTBETCTBYIOILHM HM MaccaM HMKeJd CTPOAT IpaAyHPOBOYHLIH Ipa-
bux.

34. O6paborka pe3yahTaTOB .

3.4.1. Maccosyio noaio Huxeds (X;) B NPOUEHTAaX BBIYHCAAIOT MO

bopmyae

X, = = 100, (2)
my :
Tae m —Macca HHKesas B pacTBope npobul, naiiiennas no rpaiyupo-
BOYHOMY rpadHKy, I;
my — Macca HaBeCKH B aJIMKBOTHOM 4aCTH pacTBOpa mpolHi, T.
3.4.2. PacxOxJeHHs pe3yJbTaTOB He MNOJXKHB NpPEBHINATHL 3Baue-
Hufl, npuBeseHHbX B Taba. 4.
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Ta6aunna 4

A6COAWTHO® JONYCKaeMoe pacxoxpaenve, %

Macconast p04s1 nuxeas, % pesy/bTaToOB napad-
NeTbHHX onpenene}“ﬂ;’l pe3yabTaT@s aNAAN3 &

Or 0,005 a0 0,010 BKJIOY. 0,001 0,002
Cs. 0010 » 0,025 » 0,003 0,004
» 0,025 » 0,050 » 0,004 0,002
» 0,060 » 0,100 » 0,005 0,008
» 0,10 » 025 = » 0,01 0,02
» 025 » 0,50 » 0,02 0,03
» 050 » 1,00 » 0,04 0,06
> 1,00 » 2,00 » 0,06 0,0&
» 2,00 » 3,00 » 0,10 ' 0,15

4, ATOMHO-ABCOPBLUIHOHHBI® METOJL, ONNPEREJIEHHUS HUKEA A

41, CymHOCTh METOAA

Meton ocHoBaH Ha pacTBOpeHHH INpoOOH B COJSHOH  KHCAOTE B
IIPHCYTCTBHH NMEPOKCHAA BOAOPOAA M HOCJIEAYIOIleM H3MepeHHy aToM-
HOH abcopOUKH HHUKeJs B NJaMeHH aleTHJeH-BO3AYX HPH JJHHE BOJHBL
232,0 um aua maccoBod gpoau Hukeas ot 0,005 go 1,0% u 352,4 mm
— AJsl maccoBofi aoaun Hukenas ot 1,0 no 8,0%.

42. AnmapaTypa, pPeakTHBH H pPacTBODH

CrnekrpoporoMeTp aTOMHO-a6COPOUMOHHBIN ¢ HCTOYHHKOM H3JV4EHHS
Uit HHKeJIs.

Auerunen no T'OCT 5457.

Kucnora consuwas no [OCT 3118, naoruoctsio 1,19 t/cm3, pact-
Bopu 1:1 m 1:99.

Kucnora azornas mo FOCT 4461, naornocrbio 1,35—1,40 r/cm3.

Kucaora cepras no TOCT 4204, naotHocteio 1,84 r/cm3.

Kucaora ¢ropucroBonopoanas no FOCT 10484.

Bonopoga nepokeupg no T'OCT 10929.

Amomunuit no F'OCT 11069 mapku A999.

Pacteop amomunus 20 r/am®: 10 r aaioMHHHS IOMeLIaloT B KO-
HHUECKYio KoAOy BMectuMocTblo H00 cm3,  pobGaBasiior 50 cwm® BoawH,
3atem HeGoabmuMu mopuusiMu 300 cm® pacTBOpa  COJSHOH KHCJOTH
(1:1) u pacTBOpAIOT HPH yMepeHHOM HarpeBaHHH. PacTBOp OxJaxaa-
I0T 10 KOMHATHOH TeMIlepaTyphl, MePEeHOCAT B MEpPHYIO K06y BMeCTH-
Mocteio 500 cMm®, nosuBalOT BOZOH A0 METKH H NMEepPeMeHmHBAIOT.

Hukeas no FOCT 849 mapxu H22.

CranjapTHele PacTBOPHl HHKeJIS

PactBop A: | r HHKeJisl NIOMeIlAOT B KOHHYECKYI0 KOJOYy BMeCTH-
:MocTbio 250 cm?, npuanBaior 30 cM® pacTBopa coasHOH Kucaoth (1:1)
H DACcTBOPSIOT NpH HarpeBaHuH. [locje MOMHOrO pacTBOPEHHS HABECKH
PACTBOP OXNaXJAOT A0 KOMHATHON TeMOepaTypsl, NEPeHOCAT B Mep-
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HYK K00y BMecTHMOCTbI0 500 ¢M®, 10/MBAOT BOLOH 4O METKH M Ie-
pemMeuInBalor.

I cm® pacteopa A cosepxur 0,002 T nukeas.

Pactsop b: 10 cm® pactBopa A nepeHocsiT B MepHYIO KOOy BMe-
crumoctbio 100 com?, npuausator 10 cM® pacTBOpa  COMAHOH KHCAOTH
(1:1), nonuBaioT BOAOH 10 METKH M MEPEMEIUHBAIOT.

I cm® pacrBopa B comepxur 0,0002 r nukens.

Pacteop B: 5 cm3 pactBopa A mepenocsiT B MepHY Koj6Gy BMeC-
TavocTbio 100 cm®, mpuauBator 10 cm® pacTBopa COASIHOH  KHCJOTH
1:1, poauBaIOT BOAOH 40 METKH H MEpPEeMELIHBAIOT.

I cwm3 pacrBopa B coaepacut 0,0001 r Hukeas.

43. IlpoBenenue anaamusa

4.3.1. HaBecky npobn maccoit 0,5 r momeianT B KOITHYECKYIO KOJI-
Oy emectrumocTbio 250 cm?®, npuausator npudanszutensuo 10 cm® Bo-
Abt M 3aTeM 1eBoablIUMH MOPUMAME 25 ¢M® pacTBOpa COJSIHOM KHCJIO-
To! {1:1). Konby HaKpLIBAIOT YACOBLIM CTEKJOM, HArPEBAIOT A0 MOJHO-
TO pacTBOpeHUs HaBeckW, A00aBJAIOT 3—5 KamneJb MEPOKCHAA BOHO-
POAA i KHNATAT pacTBOpP B TeUEHHE 3 MHH.

YacoBoe CTEKJO W CTEHKH KoJbbli OMOJackuBaloT BoaoH. Pacteop
OXJIa7ZKJ1al0T A0 KOMHATHOW TeMOepaTyphl, IEPEeHOCAT B MEPHYIO KOnby
pMectuMocteio 100 ¢m® gast Maccosoit goau uukedast or 0,01 no 0,1 %
uap 250 cM® pas maccoBoit poau Hukeas cswite 0,1 1o 8,0%.

4.3.2. Ilpu maccosoil none kpemHusi MeHee 1% pacTBop, eciu OH
He rpo3pavel, (QHABTPVIOT yepe3 CyXOH (HABLTP cpefHEH  HJAOTHOCTH
(«6cnast 1eHTa») B cTakaH, oT6GpachiBasi mepBble MOPUHH (QUALTPATA.

4.3.3. Tlpu maccoBo#t goJsie KpeMHusi cBoilie 1% mocne OKOHYaHHA
pacteopenins mo 1. 4.3.1 pacTBop GuUALTPYIOT yepe3 GHABTD cpelHed
macTiocTu («6eqas genTa») B MepHYio koaby BmecTumocTbio 100 cm?3
ans maccosoit poau uuxeas or 0,01 po 0,1% wau 250 cm® aast mac-
coBoit 100K Hukeas csbie 0,1 10 8,0%. Ocanoxk #Ha ¢uaAbTpe MPOMBI-
BawyT 3—4 pasa ropsiunm pacTBopoMm codsinofl kucaors (1:99) mop-
uusgmi mo 10 cm® (ocHoBHOH duabTpat).

OuAbTP ¢ 0CAAKOM MOMEWAT B MAATHHOBBHIH TUIC/b, BHICYIIHBAOT,
030JISI0T, He JONycKas BOCIJIAMEHEHHUS, U MPOKAJHBAIOT MpU Temiiepa-
Type 500—600°C B Teuenne 3 MuH. [locse oxaaXACHUA K COAEPKUMO-
My Tifras R06aBASIOT HETHPe KAaIJIH CePHOM KHCJIOTB, 5 cM? (TOpHC-
TOBOAOPOAHON KHCJAOTH ¥ MO KamJsM a30THYH KHCJIOTY A0 NOJyYeHHusd
APO3pauloro pacTBopa.

Janee pacTBOp ymapuBalT 10CyXa W NOCJe OXJakIeHHA OCTaTOK
cMaduBaoT 2—3 cM® BoAL H pacTBopsioT B 2—3 cM® pacTBopa CoJisi-
Ho#t kucaorsl (1:1) mpH HarpeBaHHH.

PacTBOp MPUCOEAHHSIIOT K OCHOBHOMY (HJBTPATY B MepHOH KoaGe
BMecTHMOCTbio 100 ¢m® aast maccoBoll goad Hukeas ot 0,01 zo 0,1%
wix 250 cMm?® 1as MaccoBOH A0JaH Hukeas cboiue 0,1 g0 8,0%, L0JIH-
Ba®T BOAOH 0O METKH H NepeMellHBaloT. ‘
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4.3.4. PacTBOp KOHTPOJLHOTO OMNbiTa T'OTOBSIT corjacHo nm. 4.3.1,
4.3.2 u 4.3.3, ucnoap3yss BMeCcTo HaBeckKH npobbl HABECKY aJIOMHHHA,

4.3.5. Hocrpoeuue apadyuposotmbtx epaguros

4.3.5.1. Tlpu maccoBoit goae  uukeas or 0,005 go 0,1% B cemb
MepHBIX Kon0 BMecTuMocThio no 100 cm® npuauBaior mo 25 cM® pacrt-
BOpa aJIOMHHHS, B ILIecTs U3 Hux otMmepsawt (0,25, 0,5, 1,5; 25
3,5, 5,0 cm® crangaprHoro pacrsopa B, uto coorserctsyer 0,000025;
000005 0,00015; 0,00025; 0,00035; 00005 r HUKeJs.

4.3.5.2. Tlpn maccoBo#t poJge uHukeas cswite 0,1 go 1,0% B wmects
MepHbIX K06 BMecTHMOcTbio mo 100 c¢m® mpuauBator mo 10 cm® pacrt-
Bopa amioMHHHsA, no 10 cm® pactBopa consHod kucaotel (1:1) M B
_nmATe U3 nux otmepsiot 1,0; 2,5; 5,0; 7,5; 10,0 ¢M® crangaproro pacr-
Bopa b, uto cooreerctBVver 0,0002; 0,0005; 0,001; 0,0015; 0,002 r Hu-
KeJisl.

4.3.5.3. Tlpu maccopo#i nose Hukesns csume 1,0 10 8,0% B 1wecthb
MepHbIX KOoJa6 BMecTUMocTbhio no 100 cm® npuaupator no 10 c¢M3 pact-
Bopa amoMuHus, no 10 cm® pacrBopa coasiHofi  kucaorsl (1:1) n B
nate ¥3 Hux otMepsitor 1,0; 2,0; 4,0; 6,0; 8,0 cm® crangapTHOrO pact-
Bopa A, uro coorBetctByer 0,002; 0,004; 0,008: 0,012; 0,016 r Huxens.

4.3.5.4. PactBOpH B KoAbGax mo nmn. 4.3.5.1, 4.3.5.2, 4.3.5.3 noauBaior
BOAOH A0 METKH U mepeMelluBaloT.

4.3.6. PacTtBop mpo6bl, pacTBOP KOHTPOJBHOTO ONbITA U PACTBOPHI
JJIsi TIOCTPOEHHs FPAAYHPOBOUIIOro rpadika pacnulIsioT B MiaaMsa ale-
THJEH-BO3AYX M M3MepslOT aTOMHY10 a6CopOUHI0 HHKeJs IpH 1JinHe
BoaHb 2320 um ass maccoBoH poan Hukeas ot 0,005 mo 1,0% wnawu
352,4 HM — aas MaccoBoH goau Hukeasg csboimwe 1,0 po 8,0%.

Tlo mosyueHublM 3HAYEHHAM aTOMHOH abcopOUHH H COOTBETCTBYIO-
IIMM MM MacCCOBBIM KOHILEHNTPAILLHSIM HUKEJsi CTPOSIT TPaAyHPOBOUNLIA
rpagHk.

MaccoByio KOHHEHTpAlHo HHKeJs B pacTBope Mpobbl H B pacTBope
KOHTPOJBLHOIO ONbLITA ONpeAessOT M0 IPaJyHPOBOUHOMY IpadHuKy.

44 O6paboTKa pe3yabLTaToOB

44.1. MaccoByw xoai0 HHKessi {Xg) B MPOLEHTAX BBHIYHCAAIOT NO

dopmyne
X,— L&)V o, (3)

mn
rie C;— MaccoBasi KOHUEHTpallHs HHKe/1sl B pPacTBope NpoObl, Hai-
JeHHasi Mo TPajiyHpOBOUHOMY rpadHuky, r/cm?;
Cs — MaccoBasi KOHLEHTpAllUs HHUKEJNA B PacTBOPE KOHTPOJILHOLO
onbiTa, HaWAeHHas [0 TPaaiyHPOBOYHOMY rpaduky, r/cm?;
V —o6bem pacrBopa npobsl, cM?;
m — Macca HaBecKH mpoObl HJH Macca HABECKH B COOTBETCTBYIO-
el aJIMKBOTHOHR 4acTu npooul, T
4.4.2. PacxoXaeHHs pe3yjbTaTOB He JOJXKHBI [pEBHUIATh 3Baue-
Hul, npuBeieHHbIX B TabJs. 5.
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Ta6nuyahb

Maccosas noasi HuKens, %

AGCOTI0THOE AOMYCKaeMoe pacXoxpaeHue, Y%

pe3yabTaTOB Mapaj-
JeJbHBIX OnpeaedeRuit

pe3yJabTaToB aHajlu3a

Or

¥ ¥ vy ¥y Vvy

0,005 no 0,010 BkIOU.

0,010 »
0,025 »
0,050 »
0,10 »
0,25 »
0,50 »
1,00 »
200 »
40 »

0,025
0,050
0,100
0,25
0,50
1,00
2,00
4,00
8,0

¥ ¥y ¥ v ¥ ¥y ¥¥

0,002
0,003
0,005
0,010
0,02
0,05
0,08
0,10
0,15
0.2

0,003
0,005
0,007
0,015
0,03
0,08
0,10
0,15
0,20
0.3
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I'. U. ®dpuaman, xaug. texs. xayk; JI. A. Tenskosa; M. H. Top-
JaoBa, kaux. xuM. nayk; O. JI. Ckopckasi, KaHA. XHM. Hayk;
A. H. Kopoaepa

2. YTBEP)XJAEH U BBEJAEH B JENMCTBUE Mocranosaenuem lo-
cyaapcreeHHoro Komutera CCCP no ynpaBjaenuio KauecTBoM mpo-
AYKuMM ¥ craipapram ot 28.06.90 Ne 1962

3. NEPUOAHYHOCTb MNPOBEPKHW — 5 ner

4. CTAHIOAPT COOTBETCTBYET HUCO 3979 nas antOMHHHUEBBIX Ae-
(GopMHUpYeMBIX CNJaBOB, B YACTH CYLIHOCTH MeTOJ]a, METOAUKH IK-
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06paboTKu pe3yJbTATOB
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