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Ipenucnosue

1 PASPABOTAH JloHeUKkuM rocyaapcTBeHHbIM MHCTUTYTOM LBET-

HpIx MeTayuioB (Jlon MIIM); MeXrocynapcTBeHHBIM TEXHUYECKHM KOMH-~
teroM MTK 107

BHECEH TocynapcTBeHHBIM KOMUTETOM YKpaHHbI 11O CTaHOapTH3a-
LIMY, METPOJIOTUH U cepTHdHKALIMY

2 TIPUHAT MexrocynapcTBeHHbIM COBETOM MO CTAHNAPTH3aLMH,
MeTpoJIOTHH U cepTudukaumuu (npotokon Ne7 MI'C or 26 anpens 1995 r.)

3a NpUHSATHE TIPOTOJIOCOBANIH:

HamnMeHoBanHe rocylapcrsa HauMeHoBaHHe HaIMOHATILHOTO OpraHa Mo
CTaHJapTH3aUHH
Pecry6muka Benopyccus T'occranpapr Benopyccuu
Pecry6iuka Mongoba MongoBacTaHpapt
Poccuiickas @eneparnus Toccranpapr Poccuu
Ykpauna Foccranpapt Ykpausm

3 TlocranosnenueM I'ocynapcTsenHoro komutera Poccuiickoii @ene-
PalMH N0 CTaHAAPTU3allUM, METPOJIOTHU U cepTUPMKALMH OT 2 SIHBaps
1997 r. Ne204 MexrocynapcTBeHHbI# ctanaapT TOCT 25284.4—95 peenen
B NEHCTBHE HETIOCPEACTBEHHO B KayecTBE TOCYAApPCTBEHHOTO CTaHAApTa
Poccwuiickoit ®enepauun ¢ 1 sHBaps 1998 r.

4 B3AMEH TI'OCT 25284.4—82

© UIIK HzparenscrBo craHaapros, 1997

Hacrosiumii craHaapr He MoXeT GBITL NOMHOCTHIO WIH YACTHUHO
BOCIIPOM3BEACH, TUPAXHPOBAH M PAcIPOCTPaHEH B KayecTBe OPpHLIHATL-
HOTro u3laHud Ha TeppuTopuu Poccuiickoit ®enepauun 6e3 paspemieHus
Toccranmapra Poccun
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MEXTOCYJIAPCTBEHHB A CTAHIAPT

CIUIABBI HMHKOBBIE
Mertonp onpeneneHns CBHANA

Zinc alloys.
Methods for determination of lead

JaTa BBenenns 1998—01—01
1 OBJIACTh ITPUMEHEHHA

Hacrosiiumii craHmapr pacrpocTpaHseTcsl Ha HMHKOBBIE CIUIABEI H
ycTaHaBIMBaeT poToMeTpUYEeCKHii (TIpH MaccoBoi fojie cBuHLA oT 0,002
no 0,05 %) u aToMHO-a6copOUMOHHLII (TIpU MaccoBOM NoOJie CBHHIA OT
0,0025 oo 0,05 %) MeTonwl onpeacneHns CBUHLA B MpobGax 3THX CIUIaBOB.

2 HOPMATMBHBIE CCBLUIKH

B HacTosILIEM CTAHAAPTE HCIIONb30BAHBI CCHUTKY Ha CIe/IyIOLIHe CTAH-
JapThL;

I'OCT 3118—77 Kucnora consnas. TexHuueckue ycnonusi

I'OCT 3760—79 AmMuak BogHblii. TexHHYeCKHe YCIOBUA

I'OCT 3778—77 CsuHeu. TexHHM4YecKHe YCIOBHS

I'OCT 4165—78 Mens (II) cepHoxkucnas S-BoaHas. Texuudeckue yc-

*. JIOBHA

FOCT 4328—77 Harpusi runpookuch. TexHHYecKHe YCAOBUA

I'OCT 4461—77 Kucnora a3zotHas. TeXHHYECKHE YCIOBUSA

I'OCT 5817—77 Kucnora suHHasA. TexHMYECKHE YCIOBHUSA

I'OCT 8864—71 Harpusa N, N-mustuaautHoKapGamaT 3-BOTHBII.
Texnudyeckue ycnoBus

T'OCT 10929—76 Bomopona nepokcna. TexHudyeckue ycaoBus

I'OCT 20015—88 XnopodopMm. TexHuuecKHe ycIoBHs

TOCT 25284.0—95 Cmnasul upHKOBbIe. O61IMe TpeGoBaHHA K MeTO-
JaM aHaJIn3a

W3navne ohummaibHoe
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3 OBIIME TPEBOBAHUA

O6ume TpeGoBaHusA K MeTodaM aHanu3a — cornacHo ['OCT 25284.0.

-4 ®OTOMETPUYECKHUI METOX

41 CymHoCcTp MeEeTOA

Meron OCHOBaH Ha 3KCTParupoBaHMH XN0podopMOM IHU3TWIIUTHO-
Kap6aMaTa CBMHLIA M3 pacTBOpa NMpo6bl, 3aMEIICHHWM KATHOHA CBUHLA
KATHOHOM MeOH M M3MEepEeHMH ONTHYECKOH IIOTHOCTH XNnopodopMHOro
pacTBopa AUATHIIUTHOKap6aMara Meau NpHU ATUHe BoMHbI 430 HM.

42 AnnmapaTtypa, peakTHUBB U pPacTBODPHBHI

CnexrpodoToMeTp Wi GOTOINEKTPOKONIOPUMETP.

Kucnora sunnag no F'OCT 5817, pacteop 500 r/om>.

Kucnora consgnaa mo T'OCT 3118, pas6asnennas 1 : 99.

Kucnora azorHas no 'OCT 4461, pa3z6asneHnas 1 : 1.

CMech KHCJIOT: a30THYIO H COJITHYIO KHCJIOTBbI CMeLIaTh B OTHOLICH MU
1:1. 4

THoaueTaMIA N0 HOPMaTHBHOI JOKYMEHTALMH, pacTBop 20 r/mm>.

XKenezo MetauIMyecKoe BOCCTAHOBJIEHHOE IO HOPMATHBHOH IOKY-
MEHTALMH.

PacTBOp HMTpaTa Xene3a: 1 I' METaJUIMYECKOIO Xele3a pacTBOPAIOT B
20 cM? pacTBOpa a30THOM KHUC/IOTHI, IEPEHOCST PacTBOP B MEPHYIO KONGY
BMecTHMocCTHIO 1 IM® M pa3s6aBisioT Boaoi 10 METKH.

Ammuak Bognblid no 'OCT 3760, pasz6asnennsri 1 : 14.

Jusrwnautrokap6amar Hatpus o T'OCT 8864, pacteop 10 r/amM>.

Menu cynndar 6essonnnni no FOCT 4165, pacteop 50 r/mm>.

Xnopogopm no I'OCT 20015.

Hatpus runpokcun no F'OCT 4328, pactsop 500 r/mm>.

Cauneu Metaywindeckuii — no N'OCT 3778.

CraHgapTHEIE pacTBOpPhl CBUHLIA

PactBop A: 0,1 r cBHHUA pacTBopsioT B 20 cM® pacTBopa a30THOI
KHMCJIOThI, YAANSIOT OKCHABI a30Ta NIPU KUINSTYEHUH, PacTBOP OXIaXAaloT,
TIEPEHOCAT B MEPHYIO Konby BMecTUMocThio 1 AM3, JoBoasT Bomoii no
METKH M TlepeMellIHBaloT.

1 cM? pactBopa A comepxwut 0,0001 r cBHHIA.

PactBop B: 10 cM? pacTBOpa A NOMEWAIOT B MEPHYIO KONGY BMECTH-
moctbio 100 cM?, IONMBAIOT BONOH 1O METKM M TepeMellIMBaIOT.

1 cM? pacrBopa B comepxur 0,00001 r cBHHIA.
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DeHondranenH No HOPMaTUBHOM AJOKYMEHTALIMM, PACTBOP B 3TAHOJIE,
10 r/oM3.

43 MpoBeneHHe a”HadlHU3a

4.3.1 Hasecky crunaBa Maccoit 1 r moMellaloT B CTaKaH BMECTHMOC-
ThI0 250 cM’ 1 pacTBopsior B 25—30 cM® comstHol KucioTel. [To mpe-
KpalleHMH peakKUKWH pacTBOpeHHMs HO0aBNSIIOT HECKOJIBKO Karlesb
A30THOM KHMCJIOTHI U1s1 TIOJIHOTO PacTBOPEHMsI HaBeCKH. PacTeop Bbima-
PMBAIOT Oocyxa, goGasnsior 50 cM® Bogml, 30 cM? pacTBopa BMHHOI
KHCJIOTHl H MO KariaM aMMuak no pH 2 (xoutpons pH mposoasitT no
YHMBEpCaJIbHOM MHIOUKAaTOpHOH 6ymare). K pactBopy npuausaior 1,5—
2 cM’ CONSHOW KHMCIOTH M Bombl Jo o6beMa 150—200 cm3. Pacteop
HarpeBaloT 10 90 °C u poGamnsior 10 cM® pacTBopa THoaueTamumuia.
PacTBop ¢ ocankoM BBIIEPXMBAIOT B TEIUIOM MecTe Ha IUIUTE B TeUeHHe
10—15 muH. 3ateM mobamisior ewe 10 cM® pacTBopa THoaueTaMuaa u
OCTaBIISIIOT Ha 12 4 B TEIUIOM MecTe [VIs TOJIHOM Koary/lsiLiMM OCaliKa.

Ocagnok cynbdunos Meau ¥ CBUHUA OTGHIbTPOBLIBAIOT, MPOMBIBAIOT
7—8 pa3 pacTBOPOM COJISIHOM KHCJIOTbI, OCaoK ¢ QWILTPOM TOMELIAIOT
B $aphopoBbIii THMIEIb, 030JISIIOT M TIPOKATIHBAIOT B MydesIbHO Teun npu
TeMmrniepatype 600 °C. IlpokaneHHBIH 0CafoK OXJIAXIAIOT, PAacCTBOPSIOT B
THIVIE B 5—6 cM® cMecH KHCJIOT, NIepeBOAsIT pacTBOP B CTAKAH BMECTH-
MocTsio 400 cm’. Jlonusator Bozoit o 70 cM?, noGarnsior 30 cm® pactso-
pa HUTpaTa Xene3a, npubasysiior Boabl 10 150—200 cM®, HarpeBaor g0
80—90°C ¥ mpubaBiAlOT aMMHaK 00 O6pa3oBaHUS MEIHO-aMMHAYHOTO
KOMIUIEKCa, IMOMELIAIOT B TeIvioe MecTo Ha 15—20 MHH A0 MOMHOM
Koarynaumy ocanka. OcaloK OTGWILTPOBBLIBAIOT Ha (GUILTP CpeaHeii
IVIOTHOCTH («Oenas JIeHTa») ¥ MPOMBIBAIOT CHAYaIa TOPST{HM PacTBOPOM
aMMmaka, 3aTeM 2—3 pasa — ropsiueil BoIoil.

BopoHKy ¢ ocaakoM IMOpOKCHIOB MOMEIUAIOT B CTaKaH, B KOTOPOM
NPOBONWIM OCAaXOECHHE, M PacTBOPAIOT OcaloK Ha ¢uasrpe B 20 cM3
ropsg4ero pacTsopa a3oTHOM KHMCJIOTBI, NPOMBIBaloT GWILTp 2—3 pasa
ropsiyeit Booi. K pactsopy npubasisnor ooy no 150—200 cm?, Harpe-
BaloT 1o 80—90°C u npoBonsT npouenypy nepeocaxieHus O MOJHOIO
yHaJIeHUs MeIH M3 pacTBopa (IIpoBepka pacTBOPOM AHATUIAUTHOKap6a-
MaTa HaTpus B Xopo¢opMe Ha MOJHOTY YAAICHUS MeOH B GHIbTpaTe).
Ilocne ynanenus Meau U3 pacTBOpa 0caiok pacTBopsiioT B 10 cM? ropsryero

3
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pacTBOpa a30THOM KHUCJIOTHI B CTAKaHE, B KOTOPOM TIPOBOAWIHN OCaXIECHHE.
PacTBop KMIATAT OO yAAJICHUS OKCHAOB a30Ta M OXJIAXIAIOT.

4.3.2 Ilpu maccopoii pone ceuHua or 0,002 no 0,01 % pactBOp
TIepeBOAAT B AeUTENbLHYIO BOPOHKY BMECTUMOCTBIO 500 cM?.

4.3.3 TIpu mMaccoBoii nojie cBuHUA cBbilie 0,01 % pacTBop NepeBOASsT
B MEpHYIO KOOy BMECTUMOCTBIO 50 cM?, HONMBAIOT BOAOH O METKH M
NepeMEIUBAIOT.

10 cm® pacTBOpa NOMEMIAIOT B ACTHTENILHYIO BOPOHKY BMECTUMOCTBIO
500 cM’.

4.3.4 B penurenbHyl0 BOPOHKY C PacTBOPOM, MOJYYEHHBIM Mo 4.3.2
wiu 4.3.3, no6asmsmior 100 cM? Boasl, 20 cM® pacTBOpa BHHHO# KUC/IOTSI,
2—3 xamm deHondTaieMHa U HEUTPaNIHM3YIOT PACTBOPOM THAPOKCHIA
HaTpus O TIOSIBNIEHUS] PO30BOil OKPAaCKU M AOGABJIAIOT elle 5 cM pacTBo-
pa ruapoKcuaa Hatpus. [1o6aBasior S cM® pacTBOpa IMATIWIIMTHOKAp6a-
MaTa HaTpus, 15 cM® xopodopMa U BCTPSAXMBAIOT 5 MHH.

Tlocne pasgeneHust ¢a3 HIKHMIA XTOpodOPMHBIA CIOIl CAMBAIOT B
APYTYIO NEJUTENbHYI0 BOPOHKY BMecTHMOCThIO 150 cM® Tak, 4To6hl B
BOPOHKY He IOINaJ BOXHLIN pacTBOp.

K ocraBuieiics BomHoi ¢asze npubasasior euie 5 cM® xiopodopMa,
BCTpsIXMBaloT 3 MMH M mociie pasfeneHusa ¢da3 xjiopodOopMHBIM cnoii
MPUCOEOUHSIOT K IIepBOMY 3KCTpakTy. K oObeIMHEHHBIM 3KCTpaKTaM
nob6asnsior 20 cM> pacTBOpa HUTpaTa MeIU U BCTPSXUBAIOT 5 MuH. Ilocie
pasfenieHus (a3 OKpallleHHBIH xNopodOpMHBIH CJI0i OTASASIOT U GHALT-
PYIOT Yepe3 GWILTP cpeaHel INOTHOCTH («0enasi JIeHTa» ) B MEPHYIO KOJIOY
BMECTUMOCTEIO 25 ¢M?, GWILTP IPOMBIBAIOT xopodopMOM, HOBOAAT O
MeTKH xJ10poOpMOM H NEpeMeEIHBaIOT.

4.3.5 JIns mocTpoeHUs TpagyBpOBOYHOrO rpadHKa B IATh U3 LIECTH
AenuTeNbHbIX BOPOHOK BMeCTMMOCThIO 250 cM? Kaxnas momemaior 2,0;
4,0; 6,0; 8,0 u 10,0 cM® cTannaprHoro pacteopa B. B kaxayio BOpoHKY
nobasnsioT Bofbl Ao 100 cM?, 15 cM? pacTBopa BUHHOI KMCIOTH M fanee
MOCTYNAKT, KaK yKa3aHo B 4.3.4.

4.3.6 U3Meps10T ONTHYECKYIO IUIOTHOCTb PacTBOpA NPOOLI U pacTBO-
pPOB [UIsl TIOCTPOEHMS TPaIyHPOBOYHOTO rpadmKa IpH IJIMHE BOJIHBI
430 HM. PacTBopoM cpaBHEHMS CIYXHT pacTBOp, NPHTOTOBJIEHHLIA IO
4.3.5 u He coaepXaiyii CBUHLA.

4
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ITo nonyyeHHBIM 3HAYSCHUSIM ONTUYECKOHN IUIOTHOCTH U COOTBETCTBY-
IOLIMM MM 3Ha4YC€HHMAM MacChl CBUHLA CTPOSIT IPaIyupoBOYHbIN IrpadukK B
KOOpAMHATAX. 3HAYCHHME ONTHYECKOH IUVIOTHOCTH — Macca CBHHLA, T.

44 O6paboTKka pe3yaAbTaToOB

4.4.1 Maccosyio gonio csuHua X, %, BEMHCIAIOT Mo ¢hopMyIe

X="1.100, (1)

rae m; — Macca CBUHIIA, HalIeHHas MO TpalyMpOBOYHOMY IpaduKy, T;
m — Macca HaBeCKH NpoObl WIHM Macca HaBeCKHM B ATMKBOTHOI
YacTH pacTBOpa npoohl, T.
4.4.2 PacxoxineHHe pe3yJAbTATOB MapaUie/bHLIX ONpeacNeHUN U pe-
3yJIbTATOB aHATM3a He JOJDKHO MPEBLILIATh AOIYCKaeMBbIX (IIpH JOBEPH-
TeNbHOH BeposiTHOCTH ,95) 3HaYeHHI, NpHUBeAeHHBIX B Tabnuue 1.

Ta6banuuma 1 ‘ B npouieHTax
AOGCOIIOTHOE HOIyCKaeMoe pacXoXaeHue
MaccoBas A0 CBUHIIA
Pe3yNbTaTOB NapaviesibHbIX Pe3yNbTaTOB aHAIM3a
onpefie/ieHHH CBHHIA CBHMHIIA
Or 0,002 mo 0,006 BKIIOY. 0,0006 0,0012
Cs. 0,006 » 0,015 » 0,0017 0,003
» 0,015 » 0,05 » 0,0025 0,005

5 ATOMHO-ABCOPBLIMOHHBI METOJ{

S1CymHOCTh MeTOa

Merox 0CHOBaH Ha paCTBOPEHHH NMPOGHI B PACTBOPE COJISTHOM KMCIIOTHI
¥ U3MEPEHHMM aTOMHOM aGcopOLMHY CBHHILIA B IUVIAMCHH alleTWIEH-BO3AYX
npu uHe BonHel 283,3 wiu 217,0 HM.

52 AnnmapaTtypa peakTHBBH M pPacTBOPH

ATOMHO-a0COpPOLIMOHHBII cneKTpodOTOMETP.

Kucnora asorHas no 'OCT 4461, paz6aBnensan 1 : 1.

Kucnora consinas no I'OCT 3118, paz6asnennas 1 : 1, u pactsop
2 Monb/aM>.

Bonopona nepokcua no I'OCT 10929.

CeuHen Metauyeckuii no 'OCT 3778.
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CrannapTHble pacTBOpBI CBUHIIA

PactBop A: 0,5 r cBuHLA pactBopsioT B 20 cM® pacTBopa a3oTHOI
KHMCJIOTHI, PacCTBOP OXJIAXAAIOT, MIEPEHOCAT B MEPHYIO KOJIOY BMECTHMOC-
Thio 1 AM’, NOMUBAIOT BONOH 1O METKM M NEPEMEIUMBAIOT.

1 cM? pactBopa A conepxur 0,0005 r cBMHIIA.

Pactsop B: 20 cM? pacTBOpa A noMewaioT B MEpHYIO Koj16y BMECTH-
MocTtsio 100 cM?, mo6amnsiior 10 cM® pactsopa (2 Monb/aM®) consHoi
KHCJIOTHI, HJOJHBAIOT BOAOH N0 METKHM M NMEpeMelnBaloT.

1 cM? pacrBopa B comepxur 0,0001 r cBUHNA.

53 IIpoBeneHHe aHalHU3a

5.3.1 Hapecky npo6bl Maccoii 2 r NOMeLIAIOT B CTAKAH BMECTHMOCTBIO
300 cM?, mobamnsmor 20 cM? pactopa consiol xucnorh (1 : 1). Tocne
OKOHYaHMs! peaKLIMH pacTBOpeHHs N06aBIAIoT 2 M’ epoKcuaa BoIopoaa
H KunAatIT S MuH. PacTBOp oxnaxnaior.

5.3.2 Tlpm Maccosoii none cBuHua Ao 0,02 % pacTBop mepeHocAT B
MEpHYIO KoJ16y BMecTMMOcTbIo 50 cM?, monMBaloT BONOM HO METKM U
nepeMeluMBaloT.

5.3.3 Tlpn MaccoBoii none ceuHua cauime 0,02 % 25 cM? pacTBo-
pa, IPUTOTOBJIEHHOTO B COOTBETCTBHH ¢ 5.3.2, NOMEIIAIOT B MEPHYIO
KoJIGY BMECTHMOCTBIO 50 cM3, ONMBAIOT BOO# IO METKH U TepeMe-
LIMBAIOT.

5.3.4 JIns nocTpoeHHs rpalyMpoOBOYHOIO rpauka B LUECTh U3 CEMHM
MepHbIX Kon6 BMecTHMOCTBIO 50 cM® kaxaas nomemaior 0,5; 1,0; 2,0; 3,0;
4,0 n 5,0 cM? crangaprHoro pactsopa b. B kaxayio konby n1o6amisior no
10 cM® pactBopa (2 MoMb/AM’) CONSIHOM KMCJIOTBI, JOJMBAIOT BONOH 10
METKHU ¥ NepeMellnBaloT.

PacTBOp, B KOTOPEIii HE BBEICH CBHHELI, CIYXHT PACTBOPOM KOHTPOJIb-
HOTO OTIBITA.

5.3.5 PacTBOpH NnpoObl, KOHTPOJBLHOIO OMNbITA U PacTBOPhI WA TO-
CTPOEHHs TPaIyHPOBOYHOTIO rpadHKa pacnbsUIAIOT B IUIaMs alleTHIEH-BO3-
OyX W HU3MepSIOT aTOMHyl0 abcopOuMio cBHHUA NpPH [UIMHE BOJHBI
283,3 aM wu 217,0 BM.

Io monyyeHHBIM 3HAYEHUSAM aTOMHOI a6copOLMU M COOTBETCTBYIO-
IIMM MM KOHLECHTPALUAM CBHHLA CTPOSAT IpalyMpOBOYHBIH rpagpux B
KOOpIMHaTax: 3HaueHHe aTOMHO# abcopOuun — MaccoBas KOHIIEHTpa-
LM CBMHLA, T/cM>. ‘

MaccoByl0 KOHLIEHTPaLWI0 CBHHLA B pacTBope IpoObl U pacTBOpe
KOHTPOJILHOTO OMNbITA ONPEIeSIIOT N0 IPaLyHpPOBOYHOMY rpaduKy.

6
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54 O6pa6boTKa pe3ynAbTaToOB
5.4.1 MaccoByio fomo cBUHIA X, %, BBIMUC/IAIOT No dopMyrne

X= gg_—_;z)_f 100, 2

Tae ¢; — MaccoBasi KOHUEHTpauus CBUHUA B pacTBOpe Npobbl, Hai-
JeHHAsA MO TPaiyHPOBOYHOMY rpaduky, r/cMm";
¢, — MaccoBas KOHLIeHTpallisl CBUHLA B PACTBOPE KOHTPONBHOTO
ONBITA, HalAC HHasA No rpa,nguponquOMy rpaduxy, r/cMm’;
V=50 — o0GbeM pacTBOpa npobhl, CM™;
m — Macca HaBeCKM Npo6bl HIH Macca HABECKH B aTHKBOTHOIA
4acTH pacTBopa IpoOHI, T.
5.4.2 PacxoxieHHe pe3yJbTaTOB NapajUIC/IbHBIX OTIpelielIeHUi M pe-
3yNLTATOB AHAJN3a HE JOJDKHO NpeBbIlaTh AOMYCKAaeMBIX (TIpH JOBEpH-
TenbHOH BeposaTHNcTH -0,95) 3HaYeHUI, TpUBEAeHHBIX B Tabnuue 1.
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