YAK 669.715.001.4:006.354 I'pynna B59

FrOCYJNDAPCTBEHHDN CTAHJIJAPT COIW3A CCP
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Metonpl onpeseNieHHst CYPphMbl

Aluminium casting and wrought alloys.
Methods for determination of antimony

OKCTY 1709

Cpox pedcreusa ¢ 01.07.91
no 01.07.96

Hacrtosiuui crangaprt ycraHaBiuBaeT GoToMeTPHUECKMH (NpH Mac-
coBoil mosie cyppMbl oT 0,0002 mo 0,01%) u aroMr0-abCcopOUHOHHBIH
(npu MaccoBoi gone cypbMhu ot 0,01 mo 0,3%) MeToan onpeneseHusd
CYPbMHI B CIIJIaBaX C MaccoBOM JoJield kpeMHus He OoJgee [ Y.

1. OBIIIUE TPEBOBAHHS

1.1. O6mue TpebGoBaHus K Meropam aHaausa —no [OCT 25086
C AONOJNHECHHUEM.

1.1.1. 3a pesyapTar aHajik3a NPUHHUMANIOT CpeiaHee apudMerHyec-
KO€ Pe3yJbTaToB ABYX NapaieNbHbIX OlipeaeliCHHH.

2. POTOMETPHYECKHUHN METOA ONPEJAEJEHUSA CYPbMbI

21. CymwmHocTb MeTOnAa
Meroa ocHOBaH Ha pacTBOpPeHHH NMpoObl B CMECH COJISTHOH, 430THOH

H CepHOH KHUCJOT, 00pa3oBaHHM KOMILJIEKCAa CYPbMbl B BHJAE XJOPAHTH-
MoHaTa ¢ OpPHJJIMAHTOBBEIM 3€JE€HBIM, 3KCTPAKUUH KOMILJIEKCa TOJIYO-
JIOM H H3MEPEHHH ONTHUECKOH NJIOTHOCTH OKPAlIEHHOro B roJy0oBarTo-
3eJIeHbIH IBET 3KCTPAKTa NPH AJiHHe BOJHEL 670 HM.

22. Annmapatypa, peakKTHBBHB H PAacTBOpH

CnexkrpodoToMeTp HJIH (HOTOITEKTPOKOJOPHMETP.

Kucsora coasinasa no ['OCT 3118, naornocreio 1,19 r/em® u pact-
Bop 1: 1.

Kucnora aszornas no 'OCT 4461, naotsoctbio 1,35—1,40 r/cm3.

U3nanne oduununaastoe Nepeneyarka Bocnpemena
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Kuciaora cepuasi no 'OCT 4204, naotnocteio 1,84 r/cM3 u pacTBo-
poi 1:4, 1:10.

CMechb COJsHOH H a30THOH KHCJIOT B cooTHomleHUH (3 :1). Cmecs,
paszbaBieHHylo (1 :1), roToBAT HENOCPEACTBEHHO IM€pEeN HCIOJb30Ba-
HIle M.

Os0Bo aByxJopHcTOe, pactBop 250 r/aM®: 20 r ABYXJIOPHCTOTrO 0J0-
Ba pacTtBopsior B 20 cm3 pacTtBopa conssHOH KHcJaOTHL (1:1), nosauBa-
oT Bogou Ao 100 cMm?® U mepeMeninBaioT.

Hatpuii asorucrokucasiit no FOCT 4197, pactBop 100 r/am®.

MoueBuna no I'OCT 6691, nHacuimenunlii pactBop: 100 r MoueBH-
Hbl pacTBopA0T B 100 ¢M?® ropdayer BOAB U OXJdaXkKAAIOT.

Cndprt 3TWUJOBHIA peakTH(hHKoBaHHBIA TexHHuecKHH 1o ['OCT
18300.

BpuaaunanroBuii 3eqenbii no TY 6—09—3057, pacTBop S r/am3:
0,5 r OPHUJIJHAHTOBOIO 3€JEeHOr0 PacTBOPAKT B 20 CM® 3THJOBOTO CIHP-
Ta, IEPEHoCAT B MePHVI0O Koa0y BMecTuMocThio 100 ¢cM®, HOJIHBAIOT BO-
JOH 10 METKHU U MEePEeMEUInBaloT.

Toayoa no TOCT 5789.

AnmomMunnit no FOCT 11069 mapku A999.

Cypbma no 'OCT 1089.

CranpapTHBIE PACTBOPHI CVPbMHBI.

Pacrtop A: 0,1 r meransuueckoir cypbMmbl pactBopsawT B 30 cm?
CEPpHOH KHCJOTHI IIPU HarpeBaHUH, oxJaxKpaioT. PacTBop MepeHOCAT B
MepHYI0 KoJOy BMecTumocthio 1000 cwm?, comepxkawyiwo 400 cm® pa-
CTBOpA CePHOH KHUCJAOTHEL (1:4). PacTtBop OXxmaXXAamwT A0 KOMHATHOH
TeMIlepaTypbl, JOJMHBAIOT BOAOH /10 METKH U MepeMEUIHBAOT.

I cm?® pactBopa A conepxkiut 0,0001 r cypbMBHI.

Pacrop b: 10 cMm® pactBopa A nepenocsit B MepHy10 KoJiOy BMe-
crumocThio 100 ¢m?, nonuBawT pacrBopoM cepHot kucjaoth (1:10) mo
METKH H I[I€PEeMELINUBAIOT; TOTOBSIT HEMNOCPEACTBEHHO Ilepen NPHUMEHe-
HUEM.

1 cm?® pacrBopa b comepxur 0,00001 r cypeMmBl.

PactBop B: 20 cm? pacTtBopa b nepenocsat B MepHyi K0J0y BMe-
cTiMOCTb0 100 ¢M?, goauBamoT pactBopoM cepHoH KucaoThl (1:10) go
METKII H NepeMelIUBaloT; FOTOBST HENOCPEICTBEHHO Iepej NpHMEHe-
HHEM.

] cv® pacrBopa B couxepzxut 0,000002 r cypbMBI.
23. llpoBegenne anaguaza

2.3.1. HaBecky npo6sl Maccoii 0,5 r noMewmanT B cCTAKaH BMECTH-
MocTbio 200—300 cwm®, npusauBawrt 30 cM® cMecH COJITHOH ¥ a30THOM
KdcaoT ¥ 10 e¢M® cepHolt KucoTH. CTakaH HaKpbIBAlOT CTEKJOM H pa-
CTBOPSIIOT npoOy NpH yMepeHHOM HarpeBaHHH. He cHuMasi cTekJaa, pa-
CTBOP BBINTAPHBAIOT A0 HauaJ/Ja BbLIJEJEHHS MapoB CEPHOH KHCJIOTH H
OXJaxXAalT A0 KOMHATHOH TeMIepaTypHhl.
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23 2. Ilpu maccoBo#i poae cyppmbl o1 0,0002 10 0,0029% x conep-
K AMOMY cTakada J00aBasilor 19 ¢M°® pacTBopa COJSHOM KHCAOTHI, 00-
MbIBOSi CTEKJIO H CTEHKH CTaKaHa; HarpeBawT A0 PACTBOPEHHSA COJIEH,
OXJIa4,1a0T JO0 KOMHATHON TeMIepartypsl U NPUJAHBAKOT 1—2 ¢cM® pacr-
30pa IBYXJOPUCTOIO 0JI0BA A0 BOCCTAHOBJIEHUS KeJjie3a (obecuBeynBa-
HusA pacTBopa). 3ateM aobaBisiOT B ¢cTakadH 4—7 cM3 pacTBOpa a30THU-
CTOKMCJIOTO HATPHS A0 YCTAHOBJICHUS HEH3MEHSIIOLIEHCS KEJITOH OKpPa-
CKM pacTBOpa H, IEPUOAHYECKH NOMeELWKUBas pPacTBOpP, AAIOT €My CTOATL
B Teuenune 3 MuH K pacrsBopy npujausarot 1 ¢M? HachIEHHOTO PacTBO-
pa MOYEBHHBI, MepeMellilBalT U NepPeAHBAIOT €r0 B JAEJUTENbHVIO Bo-
poHky BMecTuMocTbio 200 cm’. [lobaBadaior B BOpoHKY oU0—60 ¢cM® Bo-
anl, 0,5 c¢cM? pacTBopa OPUJJNHAHTOBOrO 3eJjeHoro, 10 cMm? TOJAyOJA H
SHEPI HUHO BCTPSix JBJIOT BOPOHKY B Teuenue | mun. dawor dazam OT-
ctosithest 0,5 MuH, BOAHYIO (aszy CJAHMBAIOT, a OPraHU4YecKyi (3KCT-
PAKT) D UABTPYIOT 4Yepe3 BATY B CYXYIO K00y BMECTHMOCTBIO 20 CM°
C NPo0OXCHU HJAU B KIOBETY.

2.3 3. IIpu maccoBoit noae cypbMnul oT 0,002 o 0,01 % K coaepxu-
MOM' cTakaHa Ao0aBasaoT 1D cM® pacTBOpa COJAHOH KHCJAOTHI, 0O6-
MBIBasl CTEKJO H CTE€HKH CTaKaHa; OCTOPOIKHO HArpeBarwT A0 PacTBO-
PEHH+ COJedl U OXJaXKAaT A0 KOMHATHOH Temuepatypbl. Pactsop r1e-
DEBOISIT B MEPHVIO KOJMOY BMECTHMOCTBIO 00 cM?, 1o0aBASIOT pacTBOP
COJNIAHOH KMUCJOTBhL A0 METKH M MepeMmeluBailotr, OTOUpaOT NUIETKOH
10 ¢cM® moayuendoro pacrBopa, NOMEHIal0T B CTAKAaH BMeCTHMOCTBIO
200—300 cMm?®, 100aBusiioT 4 ¢M?® cepHoil KUcAoThl, 1—2 ¢M3 pacrBopa
JBYXTOPHUCTOTO 0/0Ba N0 obeclBeunBaidusa pacTtBopa, 4 ¢M? pacTBopa
A30TUCTOKHUCJIOTO HATPHS U NPOAOAKAKT 1O 11. 2.3 2.

23 4. OnTHYECKYIO IWIOTHOCTBH 3KCTPaKTa H3MEPSAIOT cpaszy HocJae
JKCTPAKUUU IIPU JJUHE BOJHBL 670 HM B KIOBeTE€ C TOJIIUHOHA CJAO0S
10 M

PacrBopom cpaBHEHHSI CAYKIUT TOJIYO

2.3 5. PacTBOop KOHTPOJABHOI'O ONHTa rotoBsit no nn 2.3.1, 23.2,
2.3 3, UCNOAB3Yysd BMECTO HaBECKH NpoOLI HaBecKy aJdaovuuusg. Onri-
YECKYIO IJOTHOCTh 3KCTPAKTA KOHTPOJBHOIO ONBITA BEIYHTAIOT M3 Oli-
TUYECKOH TJOTHOCTH 3KCTpakTa npoObl. MaccoByio A0J10 CypbMBl pac-
CUUTLIBAIOT 110 FPALAYHDPOBOUHOMY TpadUKY.

2.3.06. Hocrpoenue epadyuposourozo epaguxa

B ceMb cTakaHoB BMECTHMOCTbIO 110 2500—300 cM® nomMemaimoT Ha-
BeCKH aJoMHHUSA Maccoit 0,5 r, npuauBatmoT no 30 ¢cM?® cMecH COJSAHOMN
U a30THOM KHCJOT U 10 ¢M3 cepHOM KHUCJOTH U B IIECTh CTAKAHOB OT
mepsaor 0,0; 1,0; 2,0; 3,0; 5,0; 7,0 cM® cranaaprTHoro pacrtsopa B, urto
coorBercreyer (,000001; 0,000002; 0,000004; 0,000000; 0,00001,
0,000014 r cypbpMbl. CTakanbl HAKPBLIBAIOT YACOBBIMH CTEKJAMH X DPa-
CTBOPSIIOT HABECKH NPH YMePEeHHOM HarpeBaHHu PacTBophl BhIapHBA-
I0OT 00 [E€PBOro MOSABJACHHA MAPOB CCPHOM KHUCAOTH W OXJaxKAAT A0
KOMHATHOH TeMIiepaTypbl. 3aTeM NPUJAUBAIOT No 15 cM3 pacTtBOpa CO-
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JAHOH KHCJOTHI, HarpeBalOT A0 pPaCTBOPEHHUS COJieH, OXJaXJAalT A0
KOMHAaTHOH TeMIepaTyphl H jaJjJiee B COOTBETCTBHHU ¢ 1. 2.3.2. Pacrsop,
HE colepzKalldi CypbMBbI, CJAY2XKHT pPacTBOPOM KOHTPOJIBHOI'O OIIBITA
IPH NOCTPOEHHH I'PaAyHPOBOUYHOIO rpagHka.

[To nmosiyyeHHHIM 3HAYEHHUAM ONTHUECKOH IJIOTHOCTH 3KCTPAKTOB H
COOTBETCTBYIOIIHM MM MaccaM CYPbMBI CTPOSIT TpaiyHpPOBOUYHBIA Tpa-
PUK.

24. O6bpaboTka pe3yJadbTAaTOB

2.4.1. MaccoByio a0a10 CypbMbl {(X) B IpPOUEHTAX BBIYHCJSAIOT IIO

dopmy.ie

11
X= 2= 100, (1)

rge m-— macca CypbMbl B aJMKBOTHOH 4aCTH pacTBopa HJIH BO BCEH
npobe, HallieHHAas 110 TPAaAYUPOBOUHOMY rpad UKy, T;
M) — Macca HaBCCKH nPOoObl B aJJHKBOTHOM 4AaCTH pacTBOpa HJAH BO
Bcen npobe, T.
2.4.2. Pacxoxnaenus pe3yJbTaTOB HE JOJKHBL NpPEBHIIATH 3HaYe-
HUH, NIpHBEACHHBIX B TalJ1. 1.

Tabanuma l

AGcoaTHOE AQIycKaeMOe pacxXomjerue, %

ap— T e e -

0
MaccoBas noas cypbMst, % PE3YJbTATOR HMAPA-

TeAbHLIX ONpedeNeHui pe3y AbTaTOB aHadl3a

Or 0,0002 no 0,0005 BkMIOY. | 0,0001] 0,0002
Cs 0,0005 » 0,0010 » 0,0002 00,0003
» 0,0010 » 0,0025 » 0,0004 0,0005
» 00025 » 0,0050 » 0,0008 0,0010
> 0,006 » 0,010 » 0,001 0,002

3. ATOMHO-ABCOPBILUHOHHBI METO ONNPEAEJIEHUS CYPbMBI

3.1. Cymuocrtp MeTopxga

MeTtoJ ocHOBaH Ha pacTBOPEHHH NPOOGLl B CMECH COJISIHOH, a30THON
H CEDHOM KHCJOT M HOCJAEAYIOUIEM H3MEPEHHH aTOMHOH abcopOuuu

CYPbMBI NIPH JAJHHE BOJIHH 217,6 HM B OKHCJHUTEJBbHOM IJIAMEHHU alle-
THJICH-BO3VX.

32. Anmapatypa,peaKTHBB H DPAacTBODH

CnekrpodoTomMerp aToMHO-a6copOLHOHHBIA ¢ HCTOUHHKOM H3.1yUeH Ul
IUIST CYPbMBI.

Aueruaen mo TOCT 5457

Kucnora coasinas no 'OCT 3118, naornoctsio 1,19 r/em® u pacrt-
Bopel 1:1,1:19.

Kucijora asotHass no 'OCT 4461, naotaoctsio 1,35—1.40 r/cMs,
pactsop 1: 1.
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Kucnota cepuas no 1'OCT 4204, naotuoctbio 1,84 r/cM3 U pacTBOp
[ 4

CMech KHUCJOT, cocTosulas M3 pacTtBopoB coqasHo# (1 1), asoTHOn
1 CEPHOH KHUCJOT B PaBHbIX oObeMax

Hukens xqopuctain o FOCT 4038, pacrop 1 r/am?

Amomubnid no F'OCT 11069 mapxu A999.

PacrBop amomunus 20 r/av® 10 r aqwMHH4A DOMELIAOT B CTa-
KaH BMecTUMOCThIO 000 cv?, 1o06apagior D0 ¢cM® BOAB H HeDOJbIUHMH
nopuuamMu 300 cm® pacrBopa coasiol kKucaotel 1 | 4 pactBopsror nipu
yMEpPEeHHOM HarpeBaHuu, godaBasdas 1 ¢M’ pacTBOpa XJOPUCTOTO HHUKE-
Jsi PactBop oxJaxKaamwrtT A0 KOMHATHOU TEMIEPATYPHl, MEPEHOCST B
MepHYI0 KoJs0y BMecTtuwMocTblo o500 cM3, noamBalOT BOAOH A0 METKH
H IepeMellnBalorT.

CypbsMa no TOCT 1089 (maccoBasi 0oJsi CypbMbl J0JIKHA ObiTh HE
veHee 99,9Y% )

Cranpaprabld pactBop cypbMbl (0,1 © MeTaanH4eCKOil CypbMBl pa-
cTBOPSIOT B 20 ¢M? CE€pHOH KHCJOTH IIPU YMEPEHHOM HarpeBaHHH.

PacTBop 0xsaxkJalwT A0 KOMHATHOM TeMIlepaTypbl U MEPEHOCAT B
mMepuyw Koady BmecruMmoctbico 1000 cm®, copepxamyw 400 cMm® pacr-
BOPA CEpPHOH KHCJAOTHL PacTBOp A0JMUBAIOT BOJAOHW A0 METKH H Mepe-
MEIIHBAKOT

] cM® cranpgaptHoro pacteopa cogepxut 0,0001 r cypsMbl

33. [IpoBepenue ananuza

33 1. Hasecky npo6s macco# 0,0 ©r movenaldT B KOHUUECKYIO KOJI-
Oy BmectuMoCThI0 250 cm?, npunnBamor 10 cm? Bojibl H 3aTe€M HEOB0JIb-
LIHMH nopuuamu 20 c¢M® cMmecH Kucjaor Konby HakpPbBalOT UYACOBLIM
CTEKJIOM W HArpeBaloT A0 NOJHOrC PacTBOPEHAs HABECKHU

HacoBoe CTEKJIO M CTEHKHM KOJObl OloslacKuBalor BoLOL. PacTtBop
OXJIAXK AT A0 KOMHATHOM TeMIEPaTyphl, NEPEHOCSAT B MEPHYIO KOJI-
6v BvectuMmocreio 100 eMm®, non.dBalT pacTBOPOM COJAAHOH KHCJOTHI

19) 10 METKH M TIt d¢ (eI IBd ]

53 2 PactBop, ecam oOH He Hpo3paueH, PUHIbTPYIOT UEpe3 CYXOH
GuabTp cpeaHeldl MmaoTHoCTH («benasg JCHTa») B CTAKaH, orOpachiBasd
[IepBLIC NOPIUHU DUALTPATA

3 3.3 PacrBop KOHTPOJBHOINO OIlbITa TOTOBHAT CO™JIJCHO NI 3 3 1,
3 3 2, HCNIOIB3YS BMECTO HABECKH 11POOBI HABECKY alIOMUHUS

334 llocrnoeHue epadyuposoutsly epAPUKOE

3341 Ilpu MaccuBoilt j10.1€ cypbMbl oT 0,01 jo 0,1% B ceMb mep-
HBIX KOJO BMecTuMocThio 10 100 ¢M? np4.auBatoT 1Mo 25 ¢M° pdaciBopa
AJIOMHHHUS, B HIecTh U3 Huy oTvepswor 0,0, 1,0, 2,0, 3,0, 4,0, 5,0 cm?

CTaHAapTHOrO pacTtBopa cypbMbl, yTo coorBercTnver 0,00005, 0,0001,
0 0002, 0,0003, 0,0004, 0,000, r CypbMbI.

3342 Ilpu maccoBoit gone cypoMbl cBbie 0,10 10 0,30Y% B cewvb
MEPHBIX KOJ0 BMeCcTHUMOCThIO 1o 100 ¢M® npuauBaloT no 25 ¢M’ pact-
BOpa aJIIOMHHHS, B ILIeCThb M3 Hux otMmepsior 5,0, 7,0, 9,0, 11,0, 13,0,
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15,0 cM® ctaHgapTHOro pacTBopa cypbMbl, uTo coorBerctBver (,0000;
0,0007; 0,0009; 0,0011; 0,0013; 0,0015 r cypbMmal.

3.3.4.3. B pactBoprl B Kosbax mo nmn. 3.3.4.1 v 3.3.4.2 nobGapasiior
no 10 cM® cMecH KHCJAOT, AOJHBAIOT PacTBOPOM COJSHOU KHCJIOTHI
(1:19) no MeThH 11 NepeMelInBaloT.

3.3.5. PacrtBop npoObl, pacTBOpP KOHTPOJBHOIO OIBITA H DPAaCTBOPHI
JJIS TOCTPOCHUA TPAAYHUPOBOUHOTO rpadHKa PacHbIIfAIOT B [JlaMs alke-
THJAEH-BO3JAYX H H3MEPSIOT aTOMHYI0 abCcopOuHI0 CYPBMBI NPH HJHHE
BOJIHBI 217,6 HM.

[To nosyueHHBIM 3HaU€HUSAM ATOMHOH abCOpPOUUH H COOTBETCTBYVIO-
UM HM MAacCCOBBIM KOHUEHTpPAaUUAM CYPbMBI CTPOST IpalyHPOBOYHBIH
rpagHuxk.

MaccoByl0 KOHIUEHTPAIMIO cYPbMEl B pacTBOpe NMPoOBl H B pacTBOpE
KROHTPOJILHOIO OIBbITA ONPEeAeNAOT II0 TPagyHPOBOUHOMY TpagHKY.

34. O6paboTKa pe3yJabTaToOB

3.4.1. MaccoByio J0J10 CypbMbl (X;) B NPOUEHTAX BBIUHCAAIOT M0

bopmyie
AR 2)

L n

rape C, — MaccoBasi KOHUEHTpauust CypbMbl B pactBope npoObl, HakJeH-
Hasi 110 TPaJAyUPOBOYHOMY Tpad UKy, r/cm’,
(s — MaccoBas KOHIlEHTpallusl CyPbMBl B pacTBOPE KOHTPOJIbHOTO
OlNbiTa, HAWJEHHAS 110 TPAaAYUPOBOUYHOMY rpaduky, r/cm?;
V — ob6beM pactBopa npo0OHl, cM?;
m — Macca HaBecKHu IpoOH, T.
3.4.2. PacXoXAeHUA pPe3yJbTaTOB He IOJNXKHBE IPEBHIIATH 2Haye-
HUH, TPUBEACHHBIX B Taba. 2.

Tadboauya 2

AGCO TiI0THO® AONYCKaeMoe pachoxaenue, %

S egereniveieliienininll

MaccoBast f0aa cypbMuL, 9, pe3\ TbTaTOB Napadi- |
TC ILHRIX OlpeneeHni

PE3YAbTATOR aHAIW34

AePirrer i e— il

Or 0,010 no 0025 Bkaiou 0,005 0,008
Ces 0,025 » 0,000 » .010 0,015
» 0,050 » 0,100 » 0,015 0,020
» 0,100 » 0,200 » 0,020 0,025
» 0,200 » 0,200 » (0,075 0 030
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