YK 669.715.001.4:006.354 I'pynna B59

FrOCYINDAPCTBEHHDBDH®W CTAHAOAPT COWW3A CCP
]

CIJIABbl AJTIOMUHHEBDIE JIUTEHHDBIE M
NE®OPMUPYEMDIE

rOCT
11739.16—980

MeTtonbnl onpenenenus HHKEAS

Aluminium casting and wrought alloys.
Methods for determination of nickel

OKCTY 1709

Cpok ne#icrena ¢ 01.07.91
no 01.07.96

Hacrtodliui cTanaapr ycTaHaB/JMBaeT  TrpaBUMeTPHYECKHH (MpH
MaccoBoH joJe Huwneast or 0,5 no 8%), poromerpryeckuii (npum mac-
coBoit gove Hukeaa or 0,005 apo 3,0%) u aromuHo-abcopbuHOHBBIH
(npn maccoBoi pose nwukeas ot 0,005 no 8 %) Mmeroaw onpeneenus
HHKEJA.

1. OBILHUE TPEBOBAHHYA

[.1. O6uine TpeboBanus K Meroxam anamausa —mno ['OCT 25086 c
JIOMOJIHCHHUEM.

I.1.1. 3a pesyabTar anHaau3a MPHHUMAKT cpeiHee apHPpMETHUYEC-
KOe pe3yJabTaToB ABYX NapaJjejbHbiX ONpeleseHuH.

2. TPABUMETPHYECKHUH METOJ ONPEAEANEHHUS HUKEJA

2.{. CymwHOCT, MeTOAA

MeToa ocHOBAH Ha pacTBopeHHH MpoObl B CMECH COJIAHOA U a30T-
HOH KHCJOT C MNOCJAEAVIOUIHM OCa)KACHHEeM HUKeJdst JAHUMEeTHATJMTHOKCH-
MOM H3 aMMHA4YHOro pacTtBopa, codepKallerc BHHHOKHC/ALIH aMMOHMH,
H B3BCHIMBAHHH NMPOKAJEHHOIO OCajKa.

22, Anmapartypa, peaKTHBbB H pPacTBODH

Ileub mydenbnas.

Hlkag cylyuiabHBi ¢ TepMOPEryasiTOpOM.

Kucaora coasinas no [OCT 3118, naothnoctbro 1,19 r/cm®, pact-

Bop 1:1.

H3nane ogHuHAAbLHOE [lepenedyaTka BoOCHpentexHa

*
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Kucaora asorhHas no [OCT 4461, naorHocteio 1,35—1,40 r/cm?,
pactsop 1:l.

Kuciaora cepHasg nmo ['OCT 4204, niotHocThio 1,84 r/cMme.

Kucaora sunnas no F'OCT 5817, pactBop 250 r/pms3.

Ammuak Boanniit mo FOCT 3760.

MeTuI0BbHIH KpacHbiH, pactBop | r/aM® B 3TUNOBOM cHHpTe.

Coupt 3THJAOBHHA pekTUduKkoBannbli Texuuueckuii mo F'OCT 18300.

JAUMeTHATINOKCUM, pacTBOp O r/AM® B 3THJOBOM CIIHpTE.

HMuankarop koHro kpacusiii: 0,1 r pearenta pactrBopsitor B 100 cm3
BOAb!I NIpHU cJa0d0OM HArpeBaHHUH.

Munukatopuas 6ymara KOHro: QuJAbTPH CpeAHel MJOTHOCTH («Oe-
Jasi JeHTa») NPOMHUTHIBAIOT PacTBOPOM KOHI'O, BBICYLIMBAIOT B CYLUHJIb-
HoM wikady npu remneparype (110+£5) °C, HapesaiwT U xpaHaT B OI10K-
ce. bymara npurogHa K NpUMEHEHHIO B TeYEHHE OJHOT'0 Mecsila.

23. llpoBenenune aHagau3a

2.3.1. HaBecky npo0Obl Macco# coryiacHO tabJi. 1 noMelanT B KOHH-
JecKylo KoJ0y BMecTHMOcThio 250 cm3, mpunauBator 30 cm® pacTBopa
COJMSHON KHCJOTH, 5 ¢M°® pacTBOpa a30THOH KUCJOTH H HArpeBaloT J0
MOJIHOTO PacTBOPEHHSI.

Tabauma l

MaccoBag foasi HUKe s, 9 Macca gapecky npoOnt, T

Or 0,5 1o 2,0 Bxaoy I 1
Cs 20» 80 » 0,5

3aTeM pacTBOP KHOATAT B TedueHHe 3—5 MHUH AJs1 YAaJEeHHS OKHC-
JJOB asora, npuauBawTt 150 cm3® Boab, 40 cMm3 BUHHOH KHCJOTHL H aM-
MHAK A0 rojyOo# oxpacku pacTtBopa. B mosyueHHBIA pacTBOp NPUJIH-
BAiOT MO KalJAAM PAacTBOP COJSHOH KHCJOTH 10 UCUE3HOBEHHUS TOJyOOH
OKpacKH, HarpeBaloT A0 Temnepartrypbl (70x2) °C, mpuJHBAOT MpH
MOCTOAHHOM [MOMEIIHBAHUH pPAaCTBOD JAHMETHJAIIMOKCHMA H3 pacyera
20 cM3 Ha 1% Hukeas B npobe, ABe-TPpH KalJH METHJOBOI'O KPacCHOro,
AMMHAK 10 IIOSIBJICHHUS KEJTOU OKpacK# M H3OLITOK 2 cM®. PacrtBop
C BbIIABIUHM OCAAKOM HarpeBaioT Ao teMmnepatypu (70x2) °C u BHI-
Aep:KuBatoT B TeueHne 30 MHH npu TeMnepatype 60—70°C.

2.3.2. Ocagok OoTGHJIbTPOBBHIBAIOT  uepe3 (HUIALTD CpPpeaHed MJOT-
HOocTH («Oesias JieHTa®») U mpoMmbiBaloT 6—8 pas ropsuen Boaou. Oca-
JOK Ha (uabTpe pactBopsioT B 30 cM® pacrtBopa 1opsAuYed COJAAHOH
KHCJIOTHI, a (PUJIbTP NPOMBIBAIOT ropsiued BoAOH (40 KPaCHOH OKPACKU
byMaru KoOHro, moMelleHHOW Ha Kpa# ¢uabTpa), cobupas NpoOMBIBHbLIE
BOALI B Ty e KoJ0y.

B nosyyeHHBIH pacTBOp AO0O0ABJAIT aMMHUAK A0 MNOABJEHHUS TOJY-
Ooifi OKpacku, AHUMETUJATJHOKCHM H3 pacdera o cM?® Ha 1Y HHKess
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B Ipobe u nepeocaxaaroT HHKeJNb. PacTBop ¢ BHIIABUIHM OCA1KOM Har-
peBawT A0 teMmnepatyps (70x2) °C, Bmaep:KuBaioT B TedeHHe 30 MHH
npu remneparype 60—70°C, duabtpylor depes GuabTp CpelHel HAOT-
HOCTH («0Oenad Jenta»), npoMmbiBalor 6—8 pas ropsyelt BoAOM.

2.3.3. PUABTP C OCAAKOM OMeWAIOT B AOBEACHHHIH A0 MOCTOSHHOM
MAaCChl X B3BEIIEHHBIH (hapPOpOBHIH THreJb, MOACYLIIHBAIOT, OCTOPOXKHO
030JI1I0T, He AaBafd BOCMJIAMEHHTbCHA Oymare QHJAbTpA, NPOKAAHBAIOT B
MydenabHoll neun npu 600—650°C B Teyenne 1 u, 0xaaXKAAIOT B IKCH-
KaTope U B3BEUIHMBAIOT.

24. O6paboTKa pe3yabTaToB

24.1. Maccosyio aoqw0 HukeJass (X) B NPOHEHTEX  BHIUHCAAIT MO
dbopmyae

X= ) D788 g, (1)

ni

rae m, — Macca THIJS C OCajiKoM, T;
My ~— Macca TUrag, r;
m — Macca HaBecku npolul, I;

0,7858 — k03 PuUHEHT mnepecyeTa OKCHAA HHKEJS HA HHKe/b.
2.4.2. PacxoxjaeHust pe3yJbTaTOB He AOJIKHBI MPEBHIUATH 3Haye-

HUH, NPUBEIEHHBLIX B Taba. 2.
Tabaunna 2

AGCONIOTHOE AONYyCKaeMOe pacxoxAeHne, %

. i

f
Maccosag gon1s nuke 1, % Pe3yabraToB napan-

¢ 1bHB!X OnpeAeacHu Pe3yabTaTOB 2HAaTH3a

— —

i

e e e e e e e e -l

Or 050 no 1,00 Bxaioy 0,05 0,06
Ce. 1,60 » 200 » 0,05 0,08
» 200 » 400 > 0,08 0,10
» 40 » 80 » 0,2 0,3

3. POTOMETPHUECKHHU METO ONPEAEJEHHUA HUKENH

3.1. CymwHoCTr MeTOna

MeTon ocHOBAH Ha pacTBOPEHHH nNpolObl B COJISSHOH KHUCJAOTe NI
FHAPOOKHCH HATPHA, MACKHPOBAHUH aJIOMHHUSA BHHHOH KHCJOTOH, Map-
raHla — COJITHOKNCJIbIM T'HAPOKCHJIAMHHOM, OTHENEHHH MEAH CepHOBA-
THCTOKHCJIBIM HaTpHeM, oOpa3oBaHUIl COCAUHEHHA HHKEJS C THUMETHJI-
MNIMOKCHMOM, 3KCTPAaKUHH €ro XJOPO(POPMOM, PESKCTPAKLHH  HHKEJS
COJIAHOH KHCJAOTOH, 00pa3oBaHHu B caaboaMMHAuYHOH cpelle KOMIIJEK-
CHOTG COCIHHHEHUSI HHKeJs ¢ AHMETHJITJIHOKCHUMOM B IMPHUCYTCTBHH OKHC-
JIUTeNA W NOCJAEAYIOIEeM H3MEPEHHH ONTHYECKOH NMJIOTHOCTH pacTBopa
Opi AJHHE BOJIHB 440 HM,.

3.2. Aunmaparypa, peakKTHBL H pPacCTBOPH

CrnextpodoToMeTp HAH (POTO3JIEKTPOKONOPHMETP.
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pH-MeTp.

Ilxkad cylmuAbHBIA ¢ TepMOPErYJJATOPOM.

IKHCJIOTa cepuas no 'OCT 4204, nnotHocTtbio 1,84 r/cm3, pacTBOp
1:1.

Kucaora coasinas no 'OCT 3118, maornocteio 1,19 r/cm?3, pactso-
pet 1:1 u 0,5 Moab/gm3.

Kucaora asornas no I'OCT 4461, naornocteio 1,35—1,40 r/cmd,
pactBop 1:1.

Hartpuit cepuoBatucrokucanit no 'OCT 27068, pacrteop 500 r/amd.

Hatpus  rugpookrucs no I'OCT 4328, pacrBopnr 400 r/am?3,
200 r/am® n 20 r/am®. PacTBOpH TOTOBSIT H XpaHSAT B MOJU3THJIEHOBOH
[mocCy 1e.

Harpuii aszorucrokucawii mo 'OCT 4197, pacrBop 20 r/ams3.

eveso xamopraoe o 'OCT 4147, pactsop 10 r/ams.

Krucaora sunnast mo F'OCT 5817, pacteop 300 r/ame.

Cnupt stuaoBHH pekTHOuKOBaHHBIA Texnuueckuit mo 'OCT 18300.

HuMeruaranokcum, pactsop 10 r/am® B 3THJIOBOM CIIHPTE.

bpoM nmo 'OCT 4109.

bpomuas Boaa, HacbillleHHBIH pactBop: 50 r OpoMa moMellaiOT B
MEepHYIO KoJi6y BMecTHMOCTBIO | AM3 ¢ npurepToéi mpoOKOH, NpHJIMBA-
ot 500 ¢cM3® Boabl u BerpsaxuBaloT 8—10 pas, 40JHBAIOT BOLOH 10 MeT-
KH U [epeMelINBaIOT, HECKOJbKO pa3 MPHOTKpPLIBAs NPOOKY.

BpoMHpOBaHHLIT pacTBOp AMMETHArMMOKCHMaA: 0,0 r AMMETHJru-
OKcHMa NomeunialoT B Kouaby BMecTHMocTbio 250 ¢cM® U pacTBOpPSAIOT B
100 c¢m® cnupta, npuauBalT 1 cM3 cepHOH KHCJOTHL B O CM3 HacCHI-
HIeHHOH OPOMHOH BOJHI.

PactBop nepeBoasiT B MepHYK KoJAOy BMecTHMOCThiO 100 cwmd,
NOJIUBAIOT CIOIHPTOM A0 METKH H IePeMellBalorT.

Ammuak Boaubit mo 'OCT 3760, pactBop 1:50.

Xaopodopm TexHuyeckud no N'OCT 20015.

Huankarop xonro xpacuniii: 0,1 r pearenra pactsopsiior B 100 cm?
BOABI [IpU ¢aaboM HarpeBaHHU.

HMuiukaropuast 6ymara KoHro: (GHJLTPH cpelHed maoTHocTH («Oe-
Jast JJeHTa») NMPOMUTHLIBAIOT PACTBOPOM KOHIO, BLHICYLIMBAIOT B CYLUHJIb-
HoM wkacdy npu Ttemneparype (110x5) °C, HapeszawT H XpaHAT B
6iokce. Bymara npuroiHa kK NpuMeHeHHIO B TeueHue 1 Mec.

byMara uHaHKaTOpHAs YHHBepCaJbHasl.

Hukean mo TOCT 849 mapxku H22.

CrannapTHble pacTBOPHI HUKEJISA

PactBop A: 0,1 r HuKensd nomMemalOT B KOHHYECKYHO KOJOy BMec-
TAMOCTbI0 250 cm3, mpuauBatoT 30 cMm® pacTBOopa  COJISHOH KHUCJOTH
(1:1) 1 pacrBopsitoT npu HarpeBaHHH. [locse pacTBopeHuss pacTBop OX-
Na¥J1al0T A0 KOMHATHOH TeMnepaTtyphl, NMepeHOCSAT B MepHYI KOJAO0y
BMecTuMocThio 1000 cM2,  moJMBarT BOAOH A0 METKH W TNepeMellH-
BAIOT.

| cm® pactBopa A comepxkut 0,0001 r Huxens.
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C. 5 TOCT 11739.16—90

Pacteop b: 100 cm® pactBopa A nepenocsit B MepHyio  Koaby
BMecTUMOCTbO 1000 cM3, gosuBarwT  BOAOH A0 METKH H MepeMellH-
BaloT.

I cMm* pactBopa b copepxkut 0,00001 r Hukeas.

Ancopbentr (MmauepupoBannas  Oymara): 100 r H3MeJbYEHHBIX
GuabTpOB («KpacHas JeHTa») NOMELIAIT B CTAKaH  BMECTHMOCTBIO
500 cm®, npuauBant 300 cMm3 ropsiveit Bogbl H MepeMeIUBAIOT MellaJ-
KOH [0 MOJIyYeHUss OJAHOPOJHON MAaCCHI.

3.3. IlpoBegeHne aHaJdu3a

3.3.1. Ilpu maccoson nojse kpemnus menee 1% mnaBecky  npobul
(TabJ. 3) nOMEUIalT B KOHHUUECKYI0 KOJOY BMeCTUMOCTbIO 250 cM3,
npuiansaiot 10 cM? Boabl, 90 ¢M® pacTBopa COJIAHON KHCAOTHL 1:1 1 moc-
Je TNpekpaueHds OypHOU peaxklUun pacTBOpP HATCpPeBalOT A0 MOJHOIO
DACTBOPEHUST HaBeckH. J[loOaBasioT naTe kamnedb a30THOH KUCJAOTH H
KUNATAT B Teyenue D MHUH. OXJaXKaieHHBIH pPacTBOP NMEPEHOCHAT B MEP-
My KO0y BMeCTHMOCTbIO 200 CM°, n0OJHBAIOT BOAOH A0 METKH H Ie-

PEeMELIHBAlOT.

Tadtawira 3

Maccd HaBeORN O0BLeM paCTBOPA

MacCcopdn A0 14 HUKeTId, % 1 po bl t A TAKBOTHOW HACTN,
3
cMm*

— ——— i— iy -y —— ——— - S —— Pl

Or 0,035 10 0,025 Bxawy 1 100
Cs 0,025 » 0,10 » ] | 2
» 0,1 » 05 » } 10
» 0,0 » 2,0 » 3,5 5
» 20 » 30 » 0,5 2,0

3.3.2. llpu maccoBoit aone wpeundsa cBuiwie 1% wnaBecky npobnr
(Tabs. 3) moMelwlaioT B cTakah M3 (OTOpomjacTa HJAM CTeKJoyraepoja
BMecTUMOCThio 200 ¢cm?, mpuausartr 5—7 cM®  BOAbLI, eCJH B npobe
OTCYTCTBYET KeJe30, NpUJUBamT | ¢M° pacTBOPa XJOPHOro e e3a H
NPH MOCTOSIHHOM OXJaxJAeHun A00aBasioT  HeOOJMbIIHMH NOPUHUSIMU
o) ¢M® pactBopa ruapoxcuna narpus 400 r/amd. Ilocse mpekpawmenns
OypHOH peaxkllun CTakaH HarpeBaloT A0 MOJHOTO PACTBOPeHHUS NMPOObI U
NpH yMepeHHOM HarpeBaHunu, uzberas pa3OpbI3THBAHUA, VIIAPHBAIOT A0
10—20 cM’. Haanyne B pacTtBOpe MyTH Ceporo LiBeTa CBHIETEJbLCT-
ByeT O NPHUCYTCTBHHM HEPACTROPUBUICrOCcH KpeMHUsi. B 3TOM cjyuae Har-
peBaHue NpOAOJIKAKT A0 INOJYYEHHUs Mpo3padyHoro pacreopa. llocae
OXJIaXKACHUSA B CTAaKaH OCTOPOXKHO npuausarwt Boay a0 200 cvm’ u
HarpeBaloT A0 pacTBOPEHHS COJIEH.

PactBop (QuabTpyroT depe3d (UABTP CPeAHEH NAOTHOCTH («Oenas
Jeuta») ¢ aacopbenroM. Ocaaok Ha (uAbTPE NPOMBIBAKOT 6 pas ro-
pPAYUM pacTBopoM ruapoxcuaa Harpuda 20 r/am3, 6—8 pa3 ropsauedn
BOAOMH H pactBopsitoT B 40 cM?® ropsyero pacTtBopa COJAHOH KHCJOTHI
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(1:1) nan konbGoit BMectumoctbio 250 cm®. Ecau npoba cozepxkur 60-
aee 0,0% Maprauua, To OcCajoK PACTBOPSIIOT B CMECH, CcoAeprKailel
40 cm?® pactBopa coasiHOW Kuegothl (1:1) u 0,1 ¢m3® pacTBOpa asotu-
CTOKHCJOrO Hal1pHst. PacrBop mnepen ynorpebGieHHeM HarpeBamoT O
70—80 °C. ®uuabtp npombiaot 10—12 pas ropsiyuedt Bogo#, cobupas
NpOMbIBHbBIE BOABI B Ty XKe KOJ0y.

QuabTpaT M NPOMBIBHbIE BOAbLl MOCJE OXJaMKJACHHST IMEePEeHOCST B
MepHYK KoJ0y BMeCTHMOCTbIO 250 cM?, JOJHWBAIOT BOJAOH 10 METKH H
nepeMelnBaloT.

3.3.3. AJMKBOTHYI0 uacTh pactsBopa (taba. 3) momMmelniawT B CTa-
KaH BMeCcTHMOCThi0 200 cMm?, npuauBaroT 10 cM3 pacTBopa BHHHOH KHC-
JIOTbl, D CM3 pacTBOpa COJSHOKHCJONO  THAPOKCHJAMHHA H pacTBOp
ruapokcuaa uarpusa 200 r/aM® 10 U3MCHEHHsI oKpawudBaHus Oymard
KOHFO B CHHe-CHpeHeBbl  uBer, npu 3tom pH 4,5 (KOHTPOJAUPYIOT
pH-Metpom).

[Tpunusator [0 cM® pacTBOpa CEepHOBATHUCTOKHCJOTO HATPHA H Ue-
pe3 3 MHH ycTaHaB/auBaioT 3Hadende pH mo 6,5 pactBopoM THAPOK-
cuga natpus 200 r/am3, ucnonwsysi pH-meTp (aonyckaercs npeasapiu-
TeJbHOe NIPUMEHeHHe YHUBEPCAJbHON HHAUKATOPHOU OyMaru).

PacTBOop mnepeBOAAT B AeJNUTEJbHYK) BOPOHKY Ne | BMECTUMOCTBIO
250 cm®, mpuauBaiotT 5 cm3 pacTBopa  AMMeTHJrJHokcuMa, 10 cm3
XJopodopMa U BCTPAXUBAIOT B TeueHHe 2 MHH.

PacTtBopy AawT OTCTOATLCH B TedeHHe 30 ¢ ¥ CAHBAIOT opraHudec-
Kylo (pa3y B JeJUTeJbHYID BOpOHKY Ne 2 BMectumocTthio 100 cm?, npo-
MBbIBast 1e/ilTe]bHy10 BOpoHkKy Ne 1 1 cMm? xsopodopma.

[ToBTOpHbBIE 3KCTPAKLKH MPOBOAAT mocgaeaoBaTesbHo ¢ 10 em® w
o cm3 xsopodopma B Teuende 30 ¢ M nocJsie OTCTAaHBAHHS B TEUCHHE
30 ¢ cauBaioT xJ0podOpMIUBIH CJOH B JeJHTEJNbHYI0 BOPOHKY Ne 2,
IpOMbIBas . AeJHTEAbHVIO BOpoHKY Ne | 1 ¢M® xsopodopma, BOAHYIO
a3y oTOGPACHIBAIOT.

O6beJHHEHHbBIE 3KCTPaKThl B JAeJUTeJbHOH BOpOHKe Ne 2 mpombl-
BaloT 25 cM3 pacTBopa aMMHakKa, BCTpsixuBasi B TedeHue 30 cC.

Oprannueckyio $asy mocJsge oTCTauBaHus B TedeHHe 30 ¢ CJAHBAIOT
P gequTeibHYI0 BOpOHKY Ne 3 BmectumocThio 100 cM®, BoaHyiO pasy
OTOpPAachIBAIOT.

3.3.4. K oprannuyeckod ¢asze B NeJHTEJbHOH BOpPOHKe Ne 3 TMpH-
mupaiotr 20 cm3 pacTBopa coJsiHOH wHcaoThl 0,0 MOJIb/AM3 U BCTPSIXH-
BawT B TeueHue 30 c. Tlocse orcranBanugd B TeueHde 30 ¢ opraHuyec-
Ky (asy CAMBAlOT B JEJHTeJbHYK  BOPOHKY Ne 4 BMeCTHMOCTBIO
100 cm®, mpoMmbiBasi pacTBOp B JAeJuUTeNbHOH BOpoHKe Ne 3 1 ¢M? XJ10-
podopma.

Onepalllio pe3KCTPaAKIIHKU B JAeJHTENAbHOH BOpoHKe No 3 MOBTOPSIOT
3 pasa ¢ 10 cm® pactBopa coasiHo#t Kucaotsl 0,5 mMoab/aM3, mpoMbiBas
pactsop | cm3 xqaopogopma.

COJAAHOKHC/IBIE PACTBOPbI OODBEJAHMHAIOT B JEJUTENbHOX  BODPOHKE
Ne 4, oprannyeckyio ¢a3y oTOpacobiBaoT.
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PactBop B aennTesbHOH BOopoHKe Ne 4 npoMHBAalOT 2 pas3a xJopo-
¢dopMOM mOpUMAMU MO O cM®, BeTpsixuBas B TeyeHue 30 c. [Tocae oT-
CTAHBaHUSA XJOPOQOPMHBIH CJOH OTOpPACHBAIOT.

Boanyw ¢asy nepeBoasit B MepHylo xoa6y BMecTuMOocTbio 100 cM3,
NpUJHBAOT 3 c¢M3 pacTBOopa coJsiHOM Kucjorel (1:1), HarpeBaloT 10
30—40 °C, pobaBaal0T OPOMHYI0O BOAY A0 NOABJEHHS OpPaHKEBOH OK-
packu (npubaunsurensHo 1 cM3) u B u3bnirok 0,5 cm3. PacTBop 0XnaX-
Jal0T, IPHJKBAIOT pacTBOP aMMHaKa A0 HUCUE3HOBEHHS OPaHKEBOH OK-
packi ¥ B H30BITOK 1 cM3.

K oxJyiaxkaeHHOMY pacTBOpy npuJauBarT 1 cm® pacrBopa Gpomupo-
BAHHOr0 AMMETHUJrJIHOKCHMA, NOJUBAIOT BOAOH N0 METKHU M NepeMellu-
BAIOT

335 OnTuueckyl HJIOTHOCTH pacTtBopa u3mepsior yepe3 10 MuH,
HO He Mo3aHee yeM yepe3 30 MHH NpH AJUHe BOJHH 445 HM B KIOBETE
C TOJUIMHOHU ¢Ja0s 20 MM

PacTtBOpOM CpaBHEHHA CJAYKHUT PAacTBOP KOHTPOJBLHOTC OMNBITA, KO-
TODHIH roToBAT No . 33 1 uan 3 3.2 cO BCeMM HCMNOJMb3YEMHIMH B aHa-

Ji3€e peakTUBaAMHU
336 MaccoBywo ROMIO HHKEAA PACCUUTHIBAKT MO I'DAAYHDPOBGYHO-

MY Fpa@HuKy.

337 [locrpoenue epadyupo8o4Hoeo epaduka

B necatb M3 OAHHHAALATH CTAKAHOB BMECTHMOCTbIO 1o 250 cMm®
ormepsior 2,0, 4,0; 6,0, 8,0; 10,0; 12,0; 14,0; 16,0; 18,0; 20,0 cm?
crangaprtHoro  pactBopa b, uro coorsercrByer 0,00002, 0,00004;
0,00006, 0,00008, 0,0001; 0,00012, 0,00014, 0,00016,0,00018; 0,0002 r
Hukeas, npuauBator 10 c¢m® pacTtBopa BHHHOH KHCJOTB, O CM3 pacT-
BOpa COJSHOKHCJIOTO THAPOKCHAAMHUHA U AadJjlee TTOCTyNnaloT no mn. 3 3.3;
334 u 335

PacTtBopoM cpaBHEHHA CJAYXKHT pacTBOP, B KOTOPHIH HE BBEAEH HH-
KeJb

[To monyuyeHHBIM 3HAUEHHAM OMNTUYECKOH HJIOTHOCTH PACTBOPOB H
COOTBETCTBYIOIUHM HM MaccaM HUKeJNA CTPOAT rpaiyHPOBOYHBLIH Ipa-

UK.

34 O6paborKa pesyJbTaTOB
341 Maccosyio goaio Hukessa (X,;) B NPOUEHTAX BBIYUCAAIOT 11O

dopmyJe

X,= — 100, (2)
1ty
rge m — Macca HUKeas B pacTrBope HpoObl, HahJeHHas IO rpal\ Hpo-
BOYHOMY rpadHky, r;
M, — Macca HABECKH B aJIMKBOTHOM 4aCTH pacTtBopa mpolH, T.
3.4 2. PacxoxjaeHusa pe3yJabTaTOB HE MOJKHBI MpEeBHINATH 3Faye-
HU#, npuBeJeHHbIX B TabJ. 4
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Tatauma 4

AGCOAIOTHOE AOTMYCKAaeMOe DACXO.AcHMe, %

O
Macconpas poad Hukead, Y% pe3yJabTaTOB Napai-

neibHBiX onpenejgenuiy| PE3YJAbTATGS 2¥a1n3a

Or 0,005 go 0,010 BKJIOY. 0,001 0,002

Cs. 0,010 » 0,025 » 0,003 0,004
» 0,025 » 0,050 » 0,004 0 002
» (0,050 » 0,100 » 0,005 0,008
» 0,10 » 0,253 » 0,01 ! (0,02
» (0,20 » O0%LD > 0,02 0,03
» 050 » 1,00 » | 0,04 0,06
» 1,00 » 2,00 » 0,06 “ 0,0 %
» 200 » 300 » 0,10 0,15

4, ATOMHO-ABCOPBUHOHHBIN METOZL, ONNPEXEJEHUA HUKEJAA

41, CymHoCThr M€eTOJa

MeTon OCHOBAaH Ha pACTBOpPEHHH MPOOBI B COJNAHOH  KHCJAOTE B
IPHCYTCTBHH IE€POKCHAA BOAODPOAA M HOCJAEAVIOUEM H3MEPEeHUH aTOM-
HOH abCcopOLHH HHKeJISI B NJIAMEHH alleTHJEH-BO3AYX NPH AJHHE BOJHDI
232,0 HM i MaccoBoH goJau Hukeasa ot 0,005 ao 1,0% u 3524 um
— AJS MacCOBOH goau Hukeada or 1,0 no 8,09,.

42. AnnmapaTtypa, PEakKTHUBB H PacCTBOD LI

CnekrpooromMeTp aTOMHO-a6COPOLMOHHBIN ¢ HCTOUYHHKOM H3J\ YeHHS
IJIST HUKeJIs .

Anetrunen nmo FOCT 5457.

Kucaora conguag no ['OCT 3118, naoruocteio 1,19 r/cMm3, pacT-
Bopw 1:1 u 1:99.

Kucnora azornas no 'OCT 4461, naornocrhio 1,35—1,40 r/cm’.

Kucaora cepHass no I'OCT 4204, naorHocthio 1,84 r/cm®.

Kucaora dropucroBoaopoanas no F'OCT 10484,

Bonopoaa nepokcup no 'OCT 10929.

aqtomuuu# no 'OCT 11069 mapku A999.

Pactop amtomunus 20 r/am®: 10 r anioMuHHA noMewlarT B KO-
HUUeCKyio Koaby BMmectumocTbio D00 cm3,  npobaBasioor 50 ¢cM® BOAHI,
3ateM HeOoablinMu mopuusaMu 300 cM® pacTBOpa  COJISHOH KHUCJOTHI
(1:1) n pacTBOpPAIOT NpH YMEpEeHHOM HarpeBaHHH. PacTBop oxnaxpa-
IOT 10 KOMHATHOH TeMIlepaTyphl, NEePEHOCAT B MEPHYI0 KO0y BMeCTH-
MocThio 000 cM®, nNOJHBAIOT BOAOW A0 METKH H IEepeMelInBaloT.

Huxkean no FOCT 849 mapxn H22.

CtangapTHble PAaCTBOPbI HUKEJIS

PactBop A: 1 r HUKeJsI [TOMelAlOT B KOHHUECKYIO KOJOY BMeCTH-
MocTbio 250 cm?, nmpuauBaior 30 cM® pacTtBopa congHOH KuCJaOTH (1:1)
H pacTBOPAIOT mpH HarpeBaHHU. Ilocse mMOMHOro pacTBOpeHHs1 HaBeCKH
PacTBOp OXJAaXKAAKT A0 KOMHATHOHW TeMOepaTyphl, MEpeHoCcAT B Mep-
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HYK K040y BMcecTHMOCTbIO D00 cM®, 10/MBAOT BOAOH A0 METKH U Ie-
peMeuIMBaloT.

I ¢m® pactBopa A coaepaur 0,002 r nukeas.

PactBop b: 10 ¢M3 pacrBopa A mepeHOCAT B MepHYIO h0JOY BMe-
crumoctbio 100 cM?, npuausatot 10 ¢cm3 pactBopa  COJNAHOH KHUCJOTHI
(I:1), nonuBaOT BOAOH 10 METKH U ME€PEMElINBAIOT.

I cm?® pactBopa b coaepxur 0,0002 r Hukeas.

Pactsop B 5 cM3® pactBopa A nepeHocsT B MepHYIO KO0y BMec-
Tiumoctbio 100 cm®, mpuauBawTr 10 cM® pacTBopa COASIHOH  KHCJIOTEHL
I'1, 10auBaloT BOLOH A0 MeTkH H [ePEeMELUHBAIOT.

I ¢m3 pactBopa B coaepaur 0,0001 r nukess.

43. IlpoBenenne anaauia

& 3.1. Hasecny nmpobu macco#t 0,5 r momeujaioT B KOIHYECKYIO KOJI-
0y BvecTHMOCTBLIO 250 cm’, npuauBattT npubausureabso 10 c¢m3 Bo-
AL U 3aTeM 1eQoablluMH TOpUMAMU 25 ¢cM® pacTBOpa COMSTHOH KHCJIO-
T (! ). Konby HakpbIBalOT 4aCOBLIM CTEKJIOM, llarpeRalT A0 MOJHO-
ro pacTBOPEHUd HaBeCKH, A00aBAAKT 3—O Kame.,b MNEePOKCHIAa BOJO-
po/ia H KHOSATAT PACTBOpP B TedeHHe 3 MHI.

HacoBoe CTEKJO W CTeHKH KoJa0bl omoJackuBaioT BoAoH. PacTBop
OXJ1a/KJalT A0 KOMHATHOW TeMNepaTyphl, MepeHocsiT B MEPHYI KOJOy
sMecTuMocThio 100 em?® gast MaccoBol poJu nukeas or 0,01 mo 0,1 9%
Hiar 250 cM?® aad maccoBoH noJgd Hukeasd cshiuie 0,1 no 8,09%.

£ 32. Ilpn maccoBoit noae kpemHust meHee 1% pacTBOp, eCcaH OH
He Lpo3payeH, QUABTPVIOT yepes CyXou (HALTD CpelHeH  HJOTHOCTH
(«Oc.1ast neHTa») B cTakaH, orbpachiBasi nepBble MOPIHH (DUABLTpPATA.

433 llpu maccoeoit gosie kpeMHHs1 cBbilie 1Y mocye OKOHUAHUSA
pactsopeins no 0. 4.3.1 pacTtBop QUJALTPYIOT yepe3 PuIAbTP CpeaHeH
MJCTi:0CTH («bejiasi Jienta») B MepHVYI0 Koa0y BmectuMocTbio 100 cm3
aas smaccosoét poau uukeas or 0,01 xgo 0,19% wau 250 cm® aast mac-
coBoit 10aM Hukeas csbie 0,1 go 8,0%. Ocanok Ha ¢uaAbTpe MPOMBI-
Bar.T 3—4 pasa ropsiydiM pacTBOpoM coJdsHoit kucaorel (1 99) nop-
uugni no 10 cm? (OCHOBHOH (pUABTPAT).

DO uJALTP ¢ 0CAAKOM MOMEULAKT B NJAATHHOBBLIM TUIEJb, BbICYLIUBAIOT,
030JAI0T, He AONyCcKas BOCIJIAMEHEHHS, H [IPOKAJHBAIOT NMpPH TeMIiepa-
Type 500-—-600°C B Teuenue 3 mMuH. [locae oxnaxKaeHus K COAEPKHMO-
My TirJAs 100aBJASIIOT YeThlpe KalJH CEepPpHOM KHCJOTbl, O CM® (PTOpPHC-
TCBNIOPOAHOH KHCJAOTHI M MO KalJAsSM a30THYIO KHUCJAOTY A0 IOJYyYeHHUd
ApO->pavyoro pacTeopa.

Hanee pacTBop ynapHBalT A0CYyXa H {OCJe OXJaXKIAEeHHA OCTaTOoK
cMauvuBaloT 2—3 ¢M® BOJAbLl H pACTBOPSIOT B 2—3 CM° pacTBopa COJIs-
Ho#t wucaoThl (1 1) mpu HarpeBaHuH.

PacTBOp MPHCOEAMHSAIOT K OCHOBHOMY (DHJBTPATY B MepHOH KoJbe
BMecTUMOCTRIO 100 cMm® aust maccoBol aoau Hukeas ot 0,01 no 0,1%
win 250 cMm3® gas maccoBOH aodd Hukeas csoiize 0,1 no 8,0%, nonu-
Ba¥ T BOJAOH N0 METKH H NepeMelInBaloT.
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434 PacTtBop KOHTPOJIBLHOIO OMbiTa TOTOBAT cordgacHo mn 431,
432 u 433, HCNIOJIL3YA BMECTO HaBecKH Npobbl HABECKY aJIlOMUHHA

435 [locrpoenue epadyuposounsix epadhukos

4351 Ilpu maccoBoit poje  Huxkeas ot 0,005 go 0,19% B cemb
MepHBIX KOO BMecTHMOCThO no 100 c¢m® npuauBalor no 25 cm® pacr-
BOpa aJlOMHHHSA, B IIecTb H3 HuUX orMmepswot (0,25, 0,5, 1,5, 25,
3,9, 5,0 ¢M? cranjpaprtHoro pacrtBopa B, uto coorBerctByer (,000025,
0,00005, 0,00015, 0,00025 0,00035, 0,0005 r nukead

4352 Tlpu maccoBoii aogae nukeas csuie 0,1 go 1,0% B mecrn
MEpHBIX K0J0O BMecTHMOCTbIO no 100 ¢m’® npuausator nmo 10 ¢cm3 pact-
Bopa aJqiomuHud, no 10 cMm? pactBopa coasiHOH wHcJOTH (1 1) ¥ B
NATbL U3 HUX oTMmepsitoT 1,0, 2,0, 5,0, 7,5, 10,0 cM® cTaHZapTHOro pacrt-
Bopa b, uyto coorBerctBver 0 0002, 0,0005, 0,001, 0,0015, 0,002 r nu-
KeJis

4353 llpu maccopoin nose Huke.d cBbimie 1,0 1o 8,0% B 1wecTb
MepHbix Koa0 BMecTUMOocTbio 1o 100 cm® npuauBawT no 10 ¢m3 pacr-
Bopa amoMuHus, no 10 cm® pacTtBopa codassHoH — KHCaoThl (1 1) n B
ngaTh U3 Hux ormepswt 1,0, 2,0, 4,0, 6,0, 8,0 cM’ cTaHAApPTHOrO pacT-
Bopa A, uro coorBercTBYer (0,002, 0,004, 0,008 0,012, 0,016 r Hukensd

4354 PactBophl B konbax nonn 4351,4302,4353 10aMBAIOT
BOJIOH A0 METKHU U MEPEeMCUIMBAIOT

436 PacTtBop 1npolObl, pacTBOpP KOHTPOJBHOIO ONLITA U PacTBOPHI
AJis MOCTPOEHHUS TpajiyHPOBOUIIOro rpadguka pacnbljasfiloT B IJlaMs aue-
TUJICH BO3AYX H HU3MEPAIOT aTOMHVYIO a0COopOUMI0 HHKeJds MpH AJinHe
BOJIHBI 232.0 UM nusa MaccoBod aoav Hukedasa ot 0,005 go 1,0% nau
3524 UM — aJid MaccoBol aoau Hukedas csoiule 1,0 po 8,0%

[lo moayueHubIM 3HAueHHAM aTOMHOH abCOpOUHU U COOTBETCTBYIO-

L

HIHM HM MAacCCOBbIM KOHLEHTPaUHAM HUHKeJS CTPOAT TPAAYHUPOBCOUHLIH
rpaguk

MaccoBylo KOHHEHTpPaAUHIO HUKeJdsd B pacTBope npolObl U B pacrBope
KOHTPOJILHOIO OMNbITa ONpeAedaloT MO ITPaiyuPOBOYHOMY Tpaduky

44 O6paboTKa pe3yJb1aToB
441 MaccoByw a0 HHUKegsi (Xg) B NPOLEHTAX BLHIYHCAAIOT MO

dbopmyiie

X,— & ") Vg (3)

1

rne C; — vaccoBasg KOHUEHTPAlLHKsl HHKeJisi B pacTBope npoObl, Hai-
JeHHasl Mo rpaiyupoBOUYHOMY rpaduxy, r/cm?,
C,— vaccoBasi KOHIEHTpPAlLlUsl HHUKEJNs B PAaCTBOPE KOHTPOJBLHOIO
onblTa, HAHAEHHAs 110 TPaAyHPOBOUHOMY rpaduky, r/cm?,
V — o6bem pactrBopa npobwul, cm?,
m —— macca HaBeCcKH mpoObl MJH Macca HABECkhH B COOTBETCTBYIO-
Hed aJUKBOTHOM 4acTH npolwul, T
442 PacxoxaeHuss pe3yJabTaTOB He J10JXKHBI IpeBbIIIAaTL 3Rave-
HUH, TPHBEAECHHBIX B Ta0J O
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Tadnuuga b

ADCOAI0THOE ROMYCKaeMoe pacxXo.nfeHHe, Y

Macconaq foasa HHkend, % DEe3YALTATOB MAPan-

AeJbHBIX onpegederuit] PE3YAbTATOB dHAIN3A

L e

Ot 0,005 go 0,010 BxarOU. 0,002 0,003

Cs 0010 » 0,025 » 0,003 0,005
> 0025 > 0050 » l 0,005 0,007
» 0,06 » 0,100 » 0,010 0,015
» 0,10 » 0,25 » 0,02 0,03
» 025 » 0,50 » 0,05 0,08
» 0,50 » 1,00 » 0,08 0,10
» 1,00 » 200 » 0,10 0,15
» 200 » 400 » (.15 0,20
» 40 » 8,0 » 0,2 0.3
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