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Ferrosilicozirconium. Methods for
determination of copper BiameH

rocCy 17001.7—71

OKCTY 0809

Nocranosnenmem locypapcreeHHoro xomutera CCCP no cranpapram ot 24 Hosbpa

1986 r. N2 3512 cpok peMcTBMA YCTaHOBNEH
¢ 01.61.88

ao 01.01.98

HecobniopgeHme crangapra npecnegyercs no 3aKOHy

Hacrogamuii crangapt ycraHaBJauBaeT (POTOMETpHYECKHI! M aTOM-
HO-aOCOPOUHOHHBIE METOABlI OIpejesieHust Medd B (PCPPOCHINKOLHUP-
KOHHH mpH MaccoBoi goJe ee ot 0,1 1o 4,0%.

1. OBLUME TPEEOBAHMY

1.1. O6mue  TpeboBaHHg K MeTroiaMm aHaausza—no  1TOCT
13020.0—75.
1.2. JlabopaTtopunas npoGa A0oaxKHA ObiTb INPHTFOTOBJEHA B BHAE

TOHKOrO IOPOLIKAa C Pa3MepoM YacTHU, TNPOXOASIIHX 4epe3 CIHTO ¢
cetkot Ne 016 no FOCT 6613—73.

2. DOTOMETPMUYECKMH METO.

2.1. CymHocTh MeToAa

MeToa ocHOBAaH Ha peakUWd B3aUMOAEHCTBHSI MEAH ¢ JAUITHJ-
AUTHOKapHaMaToM HATPHUA c 00pa3oBaHHEM  OKpalleHHOro B
KEJTOBATO-KOPHUHEBBIH  1IBET KOMIJEKCHOIO COeJAHHCHHSA MU MO-
CJACAVIOLLeM H3MEPEHHH €ero OIlTHYeCKOH  mnJjotHocTd. DB.nsnaune
MEIIAIOUIHX KOMIOHCHTOB — IIMPKOHHS, THTaHa, aJlOMHHHYI, :KeJjc3a
H JAPYIrUX YCTPaHAIOT CBSI3BIBAHHEM HX B TapTPAaTHLIH KOMILJIEKC.

22, AnnmapaTtypa, peakTHBH H DacCTBODPH

CnekTpodgoToMeTp HJIH (POTOIEKTPOKOJOPHMETD.

Avmuaxk soaubii no F'OCT 3760—79.

Kuciaora aszotrnast no I'OCT 4461—77 u pasGasaennag 1:1.

U3pnanne odmumanbHoe [lepeneuaTtka BOCNpPeELYEHA
*
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Kucnora cepuas no 'OCT 4204—77, pasbaBaeHHas 1:1.

Kucsora ¢topucrosogopoanasi no I'OCT 10484—78.

Kaauii-natpuit suHHOKHcawii  4-oauwiit no T'OCT 5845—79,
pacTBop ¢ MaccoBoil koHuentpauuei 500 r/gm®.

Hatpusa N, N, — austungutuokapbamat no 'OCT 8864—71, Box-
HBI{i pacTBOp C MacCOBOH KOHUeHTpauued 1 r/am®.

)Xeamatun no ['OCT 23058—78, pacTBOp ¢ MacCoBOM KOHIIEHT-
pauneir 5 r/am3: 0,5 r XKejaTuHa INOMeWlal0OT B CTakKaH BMECTH-
mocTolo 300 cm3, npubasasior 30—40 cm® Boabl U OCTaBAAT Ha | d

NpH KOMHATHOH TeMIepaType, NMePHOAHYECKH IlepeMelluBas. 3aTeM
CTaKaH IMOMEWAlT B HArpeTylo A0 KHIeHHs BOAY H IpH NepeMeEIlH-
BANHM PAaCTBOPSAIOT JKeJaTHH, INocJe 4ero JOJAMBAIT BOAOH [0

100 cM® u BHOBBL nepeMelinBaioT. [IpHUMeHsIIOT CBEKeNPUTrOTOBJIEHHBIH
pacTBoOp.

JlakMycoBass HHAUKATOpHasaA Oymara.

Meap no TOCT 859—78.

CrandapTHsle pacTsopsr medu

Pacrsop A: 0,1000 r meau nomeuialT B CTAKaH BMECTHMOCTHIO
300 cm® u pacrBopstor B 10 cM® pa3baBjieHHOH Aa30THOH KHCJOTHL.
3areMm npubasasoT 10 cM® pasbaBaeHHOH CEPHOH KHMCJOTH H BbIllapH-
BAIOT PAacTBOD [0 NOABJEHUS mapoB CePpHOH KHcJIOThL. COJH pacTsBopd-
jor B 100 cM?® Boawl. PacTBop mepeHOCST B MepHYIO KOJIOy BMeCTH-
MocThio 1 AM? oxJaxJaawT, AOJHUBAKT A0 METKU BOJAOH U lepeMeily-
BAaIOT.

MaccoBasi KoHueHTpanusg Mmean B pacrBope A pasna 0,0001 r/cms.

PactBop b: 25 ¢M® pacTBopa A nomelaroT B MepHYI0 KoJOy BMec-
TuMocTbhio 100 c¢M3, mOAMBAKT A0 METKH BOJAOHU M NepeMelIHBaloT.

MaccoBast  KOHUEHTpauusi MeIH B pactBope Db  paBHa
0,000025 r/cms.

2.3. IlpoBefieHne aHamAu3a

2.3.1. HaBecky (eppOCHIUKOUUPKOHUSA MACCOU, YCTAHOBJEHHOMH
B 3aBHCHMOCTH OT MAacCOBOi AOJH MeaH no tabJua. 1, noMewmiarT B
MJIATHHOBYIO YallKy HJAH YaUIKy M3 CTeKJoyrjepoaa, HIpubaBisoT
10 cm3 pasbaBsaeHHOH cepHOHN KucaOTh, 7—10 c¢M® (dTOPHUCTOBOAO-

POJHOH KHCJOTHI, D CM? a30THOH KHCJOTHl M BBHIIAPUBAIOT PaCTBOpP M0
IOSIBJIEHHS MapoB CEPHOH KHCJOTHI.

Tabawnpa l
|
_ O0bem xon- AJMKBOTHAS Macca menn »
Muccosasi oo 1t MenH, % Hapecra, T Ghl, cmd 4ACTh, cM? aNURBOTHOI
YaCcTH, MTI

Or 0,1 no 0,5 0,5 100 10 0,05—0,25
Cr. 0,5 » 2,0 0,2 100 5 0,05—0,20
» 2,0 » 4,0 0,1 100 S 0,10—-0,20
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OcTaToOK B yalllKe OXJdaXKAaloT, CTeHKH YallKH OOMBLIBAIOT XOJOM-
HOM BOJAOH H BHOBb BHIMNAPHBAIOT COAEPIKHMOe OO0 MNOABJCHHSA OOHJIb-
HBIX NapoB cepHOM KucJAOTH. Ilocae oxmaxkaenuss npuausarmt 20 cMm®
BOJALI M HArpeBarT A0 pacTBOpeHUd coJied. PacTBop oOxJgaxkpawT H
IepeHOCAT B MepHYI0 KoJjby BmectuMoctbio 100 cMm3. PactBop B
Kosbe MOOJNMBAIOT A0 METKU BOJOM H nepeMmewmnBarwT. llpu HeoOb-

XOAHNMOCTH pacTBop (QUJALTPVYIOT.
AJINKBOTHYIO 4acCTh, B3SITYI0O B COOTBETCTBHM C TabJj. 1, moMmewaor

B MepHyI0 koa0y BMecTHMOocTbio 100 cM®, mpuGasiasior O cm® pacr-
BOpa BHHHOKHCJOrO KaJHs-HAaTpHs, O CM° pacTBOopa KeJNAaTHHA,
pacTBOp aMMHaKa A0 H3MEHEHHs OKDACKH HHAHUKATOPHOH OyMmarm
B CHHUH 11BeT M 3aTeM elle 2 cM® pacTBOpa aMMHakKa B H30BLITOK.
PactBop  oxnaxpalor, npubasagioT 4 c¢cM® BOJHOTO pacTBOpa
AUITHAIUTHOKap6aMaTa HaTpHs, AOBOAAT A0 METKH BOJOH M Iepe-
MeIlHBaloT.

OnTHyeckyio NJAOTHOCTh pacTBOpa HU3MEPSIOT HA (DOTO3JEKTpo-
KoJIopuMeTpe B obsactu cBeronponyckanus ot 420 go 470 um wuau
Ha crunektpogoroMerpe NpH AJaUHe BOJHBI 403 HM. PactBopoM cpas-
HEHHUS CJYXHT BTOpas AaJUKBOTHAasi YacTb MCCJeAyeMOro pacrTsopa,
K KOTOPOH INpPHOABJSAIOT BCEe DEAKTHBHl 34 HCKIIIOYEHHEM PacTBopa
JUATHIAIUTHOKapOaMaTa HaTpH4.

Maccy meau HaXoOsIT N0 TPAAYHUPOBOYHOMY rpaduky I0cCje BHI-
YHTAHUS 3HauYeHHs] ONTHYECKOH IMJOTHOCTH pPacTBOPa KOHTPOJLHOTO:
ONbITA U3 3HAYEHHS ONTHYECKOM HJOTHOCTH pacTBopa IHIpoOOHl HJIH
MEeTOOOM CpaBHEHHs] CO CTaHAapTHHIMH o0pasunamMm  (eppoCHIHKO-
HUPKOHHS, OJH3KHMH IO COCTaBY K aHaJU3UPYeMOMY (PeppOCHJHKC-
HHPKOHHIO H MPOBEJAEHHBIMH Uepe3 BCe CTAJAUH aHAJH3A.

2.3.2. Ilocrpoerue epadyuposourozo epagura

B osarte xoa6 u3 wectu sBMectuMocthio no 100 cm? nomernaror 2,0:
4,0; 6,0; 8,0 u 10,0 cM® cTaHgapTHOTO pacTtBOopa b, UTO COOTBETCTBYET
0,00005; 0,0001; 0,00015; 0,0002 u 0,060025 r menn.

Bo Bce koabp NpUAKBAIOT Bce HeOOXOAHMMBIE AJA (POTOMETPHPO-
BAHUS PEAKTHBbI B TOIl K€ MOCJAeA0BATCAbHOCTH H B TE€X € KOJHUYeCT-
BaX KakK ykKasasHo B II. 2.3.1.

B kauectBe pacTBopa cpanHeHHsI NPHUMEHSIOT PacTBOp LIECTOH
KOJIOBI, He coAepxXKaulhuid CTAaHLapTHOro pacrtBopa b, ¢ mobaBienuem
BCEX PEaKTHBOB 3a HCKJIOUYEHHeM AHSTWIAHTHOKapb6amaTa HaTpusd.

24, O0paboTKa pe3yJbTaTOB

2.4.1. MaccoByio goaio Mean (X) B MPOLEHTAX, OIpeleseHHYIO
METOAOM TPAaAyHPOBOYHOrO rpaduira, BLIUHCASIT N0 GopMyJe

X=—=- 100,
it
rae m;— Macca MeAM B ailalu3upyeMOM pacTBOpe, HauJeHHasa Tio
rpaayUpOBOYHOMY rpaduky, I,
m — Macca HaBeCcKH, COOTBETCTBYIOWUIAs aJHKBOTHOM 4YacTu, T.
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roct 17001.7—86 Crp. 4

2.4.2. Maccosyo jpoaio Meau (X;) B NpOLEHTaX, ONpeaeeHHYIO
METOXOM CpaBHEHHUs, BHIYUCAAIOT IO GopMyJe
D—D
X, = C(D=Dy)
Dy—Dy

rne C — maccoBas A0J MeAHW B CTaHZAapTHOM obpasue, %:;
D — ontuyeckas IJOTHOCTb aHaAJH3HPYEMOr'o pacTBopa (eppo-
CHJINKOLIUPKOHUS;
D — onrtryeckass NMJIOTHOCTh pacTBopa cTa”gapTHoro obpasua;
Dy — onrtHyecKas IMJIOTHOCTb PAacTBOpa KOHTPOJILHOTO OIBLITA.
2.4.3. AOcCoJIOTHBEIE paACXOXKAEHHS PEe3YJbTAaTOB IapaJJesdbHbIX

onpenejieHUH He JOJKHBI IpeBHIIIATh AOINYCKaeMbIX 3HaueHHUH
VKa3aHHBIX B8 TabJ. 2.

Tataumwa 2

AGCONIOTHRIE AOoNyCKaeMEble

- el g

Or 0,10 no 0,20 Bxaou. 0,03
Cs. 0,20 » 0,50 » | 0,04
> 050 » 1,00 » 0,06
> 1,00 » 200 > 0,08
» 200 » 400 » 0,10

3. ATOMHO-ABCOPBLIMOHHBIA METC/

3.1. CymHaocTys MeTOaa

MeTos OCHOBAH HA M3MepPeHHH aTOMHOH abcopbuuu Mean B MJa-
MeHH BO3AyX — alleTHJIeH INIpH AJHHe BOJIHB 324,8 HM C IpeaBapH-

TEJbHBIM DacTBOPEHHEM HPOOHEI B CMECH KHCJIOT. CEepPHOM, (TOPHUCTO-
BONOPOJAHOH, a30THOM.

3.2. Anmapartypa, peaKTHBHB H DPacCTBODH

ATOMHO-a6COPOIHOHHEBI CIEKTPOPOTOMETP JI60ro THINA CO BCe-
MH TIPHHALJEXKHOCTSIMH.

Anernnen pacTBopeHHBI H TexHHueckuii mo 'OCT 5457—75.
Kucaora cepunas no 'OCT 4204—77, pa3baBaenHas 1: 1.
Kucisora azorHasg no I'OCT 4461—77 u pas6asaeHHas 1:1.

Kucinora ¢ropucrosogoponnas no 'OCT 10484—78.
Merp no 'OCT 859--78.

CrandapTHele pacrsopesl medu

PacrBop A: 0,2500 r memu pacrsopsior B 10 cm® pasz6aBieHHON
a30THOH KHCJOTHI, 3aTeM NpHAMBAIOT 5 cM® pa3baBJ/eHHOH CcepHOM
KUCJAOTBl H BBIIAPHBAIOT PACTBOpP A0 TNOSIBJEHHUS NMapoOB CEePHOH KHC-
JoTH. Cosm pacrBopsoT B 100 cm® Boaw. PactBop nepeHocsT B Mep-

HYI©0O KOa0y BmectHMOCThI0 D00 cM3, noJHBAIOT HO METKH BOJOH H
riepeMelInBaloT.
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MaccoBasi KoHlleHTpauuss Megu B pactBope A paBHa 0,0005 r/cm3.

PactBop b: 20 c¢m3 pactBopa A noMmeuialor B MEPHYIO KOJOy
sMmectumocthio 100 cm?, monuBamwT [0 METKH BOAOH U HNepeMellu-
£aM0T7.

MaccoBass KoHueHTpauuss meaud B pacrtBope b paBHa 00,0001 r/cme.

3.3. lIpoBeneHnne aHalHu3a

3.3.1. HaBecky deppocuyinkonupkouus maccoii 0,2 r nomMemiamoTt B
(MIATHHOBYIO YalUKy HJH YallIKy U3 CTeKJOYIrJIepojaa, npuausaior 10 cm?
pa30aByeHHON cepHOH Kucaorel, 10 cM® (PTOPUCTOBOAOPOAHOH  KHC-
JIOTBI, b ¢M® a30THOH KHCJOTBI H BHINAPHBAKT PACTBOP A0 IOABJEHHUS
napoB cepHoii kucjaotun. Coam pactBopsioT B 20 cM?® Boanl. PacTBop
OXJIaXK1al0T U NEepeHOCAT B MepHyIo kKosby BMectuMocThio 100 cm?,
JOJIUBAIOT BOAOHU A0 METKH H INepeMellHBaloT.

3.3.2. I[locTpoenue epadyuposounozo epapuxa

B cemp u3 BocbMU KOAG BMecTHMOCTBIO 1o 100 cm® nomemiaioT
CTaHJapTHBIE pacTBOPLHl MeJH B KOJHYECTBAX, COOTBETCTBYIOLLHX
YKa3aHHBIM B TabJ. 3.

Tabaupa 3

CTaHOapTHBLIY

3
DacTBOP O6beM cTaHaapTHOrO pacTBOpa, CM

MaccoBass pons Meau, Y%

- okl p—
— a—p. = ——— ———

b 1,5; 3,0; 5,0; 8,0; 10,0; 15,0; 20,0
A 4.0; 6,0; 8,0; 10,0; 12,0; 14,0; 16,0

B BocbMyl0 KoJOy CTaHJAapTHBIE pacTBOPHl MeEIAH He IMOMEHlaloT.
Bo Bce Bocemb kK046 npuausawT mno 10 cm® pa3baBiieHHOH CepHOH
KHCJIOTH K JlaJjJee aHaJHu3 NPOBOASAT KakK YKaszaHo B II. 3.3.1.

3.3.3. AtoMHylo abCcOopOUHI0 MeAU H3MEPSAIT NOCJeA0BATENbHO B
pacTBope NpoObl, KOHTPOJLHOI'O ONBITA, B pacTBOpax AJs NOCTPOEHHH
rpaiyHpOBOYHOr0o rpaguka M pacTBope CTaHZAapTHOro obpasua IpH
JJIMHe BOJIHBL 324,8 HM B IJlaMeHU BO3AYX — aAUEeTUJIEH.

['panyupoBOoUYHBIH TrpadHK CTPOSAT MO pe3yJbTaTaM, IOJYYEHHBIM
flocJe BBIUUTAHHS 3HAYeHHss abcopOuuH pacTBopa, He cojepzKallero
CTAHHAPTHHIH pacTBOP MeJH, M3 3HaueHUH abcopOUMH pPacCTBOPOB, CO-
JepiKauiux CTaHJapTHBIM pPacTBOpP, K COOTBETCTBYIOHIEMY HM CO-
JEepKAHUID Me/H.

[locsie BhIUMTAaHUSA 3HAuE€HHS ATOMHOM abCOpOUUH pacTBOpa KOHT-
POJILHOrO OIIBITAa H3 3HAYE€HH ATOMHOH albCopOIHKM pacTBOpa HIPOOH
HAaXOIAT Maccy Meau B pacrsope NpoOb! IO rpaayHpPOBOYHOMY Trpa-
(DUKY HJIH METOJAOM CPaBHEHHUs] CO CTaHAApTHBIMU OoOpasuamu deppo-
CUJIHKOUUDKOHHUSA, OJU3KHMH MO COCTaBy K aHaJau3upyeMoH Ipobe H
[IPOBEJEHHBIMU uepe3 BeCh X0/ aHaJu3a.
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34.06paboTka pe3yJAbTaTOB

3.4.1, Maccosyw poaio Mmenu (X) B NpOUEHTaAX, OINpeIeNeHHYIO
METOLOM TIpaadyHpPOBOYHOI'O rpaduxKa, BHUHCIAAKT N0 GopMyJe

X=-Y_100,
n
rae ¢ — MaccoBas KOHUEHTpalMsg MeIH B pacTBope IpoOH, HaH-
JeHHas Mo rpaxyupOBOYHOMY rpaduky, r/cms;
V — o6beM pacTBOpa DpoORI, CMS;
m — Macca HaBeCKH, T.
3.4.2. ‘MaccoByw nonano Mmeau (X;) B NpPOUEHTaxX, OMNPEACICHHYIO
METOJA0M CPaBHEHHS, BHIYHCJAIOT NO PopMyJie

X, = C (D—Dy)
D—D,
rape C — MaccoBas A0Jsi Meld B cTaHAApTHOM obpasiue, %:;

D — onTtuueckass IJIOTHOCTb aHAJU3UPYEMOro pacTBopa NpPOOHI;

D, — onTtuueckas INVIOTHOCTb pPacTBOpa CTaHAAPTHOro ob6pasua;

Dy — onTuueckass NJOTHOCTL PAaCTBOPA KOHTPOJBHOIO OIHTA.

3.4.3. AGCoNIOTHBIE pPACXOXKAEHHS pe3yJbTaTOB MapaJllelbHBIX

onpeneJIeHHH He JAOJIXKHEI NIpeBLIIIATh AONYCKAaeMBIX 3HaueHHUH, YKa3aH-
HBIX B TabJj. 2.




