pynna B59

M EXT T OCYAAPCTUBETHTH HUbB W CTAHAOAPT
CYPbMA rocT
MeTofpl onpeaeneHns MbllLbska 1367.4-83
B3ameH

Antimony. Methods lor the determination of arsenic
OKCTY 1709

FOCT 1367.4-76

MocTaHoBneHneM [MocypapctBeHHOro komuteta CCCP no ctaHgapTam oT 16 aekabps 1983 r. /b 6012 fata BBefeHUs
yCTaHOB/EeHa 01.01.85

O|paHuueHune cpoka felicTBuUs CHATO Mo npotokony Ne 4—93 MexrocyaapcTBeHHOro CoBeTa HO CTaH4ApPTUTAMHW.
meTponorun 1 ceptudukaunmn (MYC 4—94)

HacToswuii cTaHgapT yCTaHaBNMBAeT KONOPUMETPUYECKUIA METOZ, ONpeAeneHns Mbllbska oT 2-10-5
00 4 10~4 % it hoTOMeTPUYECKNIA METOA OnpeaeneHns Mbllbsika oT 0,008 fo 4,0 % B CcypbMme.

1 ObWWE TPEEOBAHWNA
1.1. O6wwe TpeboBaHUA K MeToAaMm aHanu3a v TpeboBaHms 6e3onacHocTm —no MOCT 1367.0—83.

2. KOJIOPUMETPUYECKUIA METOZ,

MeTog, OCHOBaH Ha peakLuy 06pa3oBaHWs MbILLIbAKOBO-MONMGAEHOBON CUHU, IKCTParnpyemon nsoa-
MW/IOBbIM CIUPTOM. MpefBapuTeNibHO MbILLLAK OTAENAIOT OT CYPbMbI U COMYTCTBYIOLLMX 3/1EMEHTOB (KPEMHUSA,
thocopa 1 p.) IKCTPaKL el YeTbIPEXXIOPUCTLIM YIIEPOSOM W3 CONSAIHO-CEPHOKMCIOr0 pacTBopa.

21. Annapatypa, peakKTuBbl W pacTBOpPbI

CrakaHbl kBapuesble no FTOCT 19908—90 BmecTtumocTblo 50 1 100 cmA

CTakaHbl CTeKNsiHHble nabopaTopHble No FOCT 25336—82 BMecTUMOCTbIO | AM3.

BopoHKKM genuTenibHble BMECTUMOCTLIO 25 1 50 cM3,

Kon6bl mepHble no FOCT 1770—74 smecTumocTbio 100 cm3un 1am3

LunnuHgpbl mepHble no NTOCT 1770—74 BmecTmocTbio 10 1 25 cM3.

MeH3sypku no FOCT 1770—74 BmectumocTtbio 100. 250 1 1000 cm5

MuneTkn ¢ geneHnamu no HTJ, BmectumocTtbio 1, 2 n 5 cM3

LInuHapbl KONOPUMETPUYECKME CTEKNSHHbIE A/IMHOW 200 MM. gvameTpom 10 MM C NpUTEPTbIMU
npobkKamu.

P Boga 6uanctunamponaHHas: roToBAT NMeperoHKoN AUCTUNIMPOBAHHON BOMbl B KBAPLIEBOM NeperoH-
HOM annapare.

Kucnota cepHas ocoboii unctotbl no FOCT 14262—78. 3 monb/gm3u 0,5 Monb/gM3 pacTBopsl.

Kucnota congHas ocoboii umctoTel no FOCT 14261—77 n 1 monb/gm3 pacTsop.

Kncnota ackop6uHoBas no HT/,. pactBop ¢ maccoBoit gonei 0,5 %.

Kanuii mapraHuoBokucablii mo FTOCT 20490—75, pactBop ¢ MaccoBoi foneit 0.5 % (pacTBop
3aMeHSI0T HOBbIM, KaK TO/IbKO B HeM 06pasyeTcs 0CafoK ABYOKWCH MapraHua).

Yrnepog uyeTbipexxnopuctolii no MOCT 20288—74.

AMMOHMI Monn6aeHOBOKMCALIN No TOCT 3765—78 nepeKpucTanan3oBall tblil, pacTBOp C MaccoBOA
poneii 1 % B 3 Monb/AMS pacTBOpPe CEPHOM KMCMOTI.

mapasviH cepHokucnblil no FOCT 5841—74. pacTBOp C MaccoBoii goneii 0,15 %.

Hatpws rugpookmcs no FOCT 4328—77, pacTBop ¢ MaccoBoii gonein 10 %.

Kanus rugpookucs no MOCT 24363—80, 1 monb/gm' pacTeop.

M3paHve oduumanbHoe MepeneyaTka BocnpeLLeHa

MN3gaHue ¢ N3meHeHnem Ne /, yTBepP>KeHHbIM B MapTe 1989r. (MYC 6—89).
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CnupT usoamunosbiii no FOCT 5830—79.

AHMNAPUE MbIWbAKOBUCTBIA o MOCT 1973—77.

PacTBopbl MblLIbAKA, CTaHAAPTHbIE.

Pactsop A: 0,132 r MbILbAKOBUCTOrO aHrugpuaa nomewaroT B ctakaH BMeCTUMOCTbIO 100 cm3
npunveatoT 10 cmM3pacTBopa rMAPOOKUCU HaTpus. 3aTeM PacTBOP MblLbAKA NepPenvBatoT B MEPHYIO KONby
BMECTMMOCTbIO | AM3, JONMBAKOT BOAON [0 METKM U MepemeLLnBatoT.

I cm3pacTtBopa A cofepXut 0,1 Mr MblLLbAKA.

PactBop B: 1cm3pacTBopa A NpuaMBalOT B MEPHYHO KONBy BMeCTUMOCTbIO 100 cM3, ONMBAIOT BOLOM
[0 MEeTKV W MepeMeLLnBatoT, FOTOBAT B fieHb NMPUMEHEHUS.

1cm3pacTeopa B cogepXut | MKF MbllbsAKa.

(M3meHeHHaa pepakums, M3y, Ne 1),

22. lpoBefeHne aHanmsa

2.2.1. Hasecky cypbMbl Mapok CyOOO, CyOO00. CyOOO0N. C>00000 maccoii 0.5 r noMeLaroT B KBapLe-
Bbll CTakaH BMeCTMMOCTbO 50 unmn 100 cm3 nmpunmBatoT 5 cM3 KOHLEHTPUPOBAHHOW CEPHOR KWCMOThI,
3aKpbIBAOT CTakaH YacOBbIM CTEK/IOM W PACrBOPAIOT NPW HarpesaHuW. ocTe pacTBOPEHWUA HaBECKW CTakaH
CHUMAIOT C MUTbI U OX/IKAAIOT MPU KOMHATHOI TeMMepaType, a 3aTeM B iefifHOl Boge. He BbiHMMas cTakaHa
13 nocygpl C NeAsHOW BOAOW, CHMMAIOT YacoBoe CTeK/o, MPUAMBAIOT 15 CM3 YeTbIPEXXIOPHCTOrO yriepoaa v
3aTeM, OCTOPOXHO MepemMeLuvBasi, MPUINBAIOT HEBOMBLLUMMUW MOPLUMAMU KOHLEHTPUPOBAHHYIO COMSHYHO
KWCNOTY [0 PacTBOPeHMs CynbaToB (MpU 3TOM pacxodyeTcs npuMepHo 3—4 cm3 KucnoTbl). Cofepxumoe
CTakaHa BbINMBAOT B AENTE/IbHYIO BOPOHKY BMECTUMOCTLIO 50 CM3, CMbiBad CTEHKW CTakaHa KOHLIEHTPUpO-
BaHHOWM COMSHOW KUCNOTON (Bcero ynoTtpebnserca 12 cm3 KUCMOTbl). [ennTenbHyt0 BOPOHKY 3aKpbIBakoT
MPOGKOI 1 3KCTPArMpytoT MbILLbSAK, 3HEPrMYHO BCTPAXMBasS BOPOHKY BiedeHne 1mMuH. Mocne paccnavsaHms
XKMIOKOCTEA CNoli YeTbIPEXXTOPUCTOrO Yriepoda CMBAIOT B APYTYH0 AeNNTeNbHYI0 BOPOHKY BMECTMMOCTbO
25 cM3 1 NpPOMbIBAOT 5 CM3 CONAHON KWUCNOTbI, BCTPSXUBAs BOPOHKY B TeUEHME HECKONbKMX CeKyHA. Yepes
5 MUH CTOV YeTbIPEXX/IOPUCTOrO Yr/epofa CMBAKOT B TPETBIO ieITENbHYIO BOPOHKY BMECTUMOCTbO 25 CM31
MPOBOAAT PEIKCTPaKLMIO MbiLlbsiKa 5CcM3BOAbI, BCTPAXMBas BOPOHKY B TeueHue 1MuH. OTCTOABLUMIACA Cnoi
YETbIPEXX/I0PUCTOrO Yr/1eposa 0NbpackIBaloT (CreayeT CneamTh 3a TLLATebHbIM pasgeneHreM (as), a BOAHbIA
3KCTPAKT NepPeHOCAT B LIMANHAP AN KOMOPUMENPHPOBaHMS.

Lienecoobpa3Ho pacTBOPeHWE HaBeCOK CypbMbl W OTAENeHWE MbILUbAKa IKCTPaKLMeh YeTbipexxno-
PUCTBIM YI/IEPOLOM NPOBOAMUTL NapasifieNlbHO Ha HECKOMbKUX Npobax.

Mocne TOro Kak BOAHbIE PEIKCTPaKTbl COOpaHbl B LWVHAPBLI /11 KONOPUMETPUPOBAHUSA B HUX
MPWAUBAIOT NO KanisiM pacTBOp NepMaHraHaTa Kaaus 4o NosBieHns cnabo-po3oBoii okpacku. Yepes 5 MuH
TakXke No KannsaMm npubaBnsioT CBEXENPUIOTOBNEHHbI PacTBOP aCKOPOMHOBON KUCMOTbI A0 06ecLiBeym-
BaHWS pacTBOPOB. 3aTeM B LWAMHAPLI npunamnBatoT no 0,5 cm3 pactBopa mMonnbaata amMmoHus. 0,2 cm3
pacTBOpa CEPHOKMCNOro rmapasviHa, nepemeLLrnBas cCogepXxuMoe LMInHAPOB Nocie NpubaBneHns Kaxgoro
peakTuBa.

[anee uynnHApbl ¢ pacTBopamy MOrpyXartT B CTakaH C Kunswieli BOAON W BblAEPXMBAKOT 5 MUH C
MOMEHTA 3aKMMaHUa Bofpbl. 3aTeM LUNUHAPLI oxnaxaatoT, npubaansaoT | cM3unu 6onee (B 3aBUCUMOCTU
0T COAepXaHua MbllWbAKa) MU30aMWUI0BOr0 CNMpTa, nepemewivBaoT 10—15 pa3 v CpaBHMBAIOT OKPACKY
OTCTOSBLUEroCsH OPraHWYecKoro C/ios C OKPAcKOW 3KCTPaKTOB LUKaslbl CPaBHEHUS.

O[fHOBpPEMEHHO NMPOBOAAT TPU KOHTPOJIbHBLIX OMbITa HA PeakTVBbl Yepe3 BCe CTaAun aHanunsa.

2.2.2. TlpyroToBNEHNe LMWl PacTBOPOB CPaBHEHMA

B unAnMHApbLI 04MHAKOBOIO AVAMETP;» C NPUTEPTbIMU NPO6KaMK NPUAUBAIOT CTaHAAPTHOro pacTBo-
pa b B KonnyectBe, cootseTcTBytowem 0,05; 0,10; 0.20; 0,40; 0,60; 0,80; 1,0 MKr MbIlWbAKA, LOMBAIOT
onancTunnata go obvema 5 cmM3, NoAKMCNAT pacTtBop 2—3 Kannamu | mMonb/gmM3 pacTBopa CONMSHOM
KMCNOTbI, Np1baanstoT No KanasMm pacTBop NepMaHraHaTa Kanus 40 nosBieHns cnabo-po3oBoii OKPacKM,
3aTeM pacTBOpP aCKOPOMHOBOW KMCNOTbI W Jasiee NOCTYNarT Kak ykasaHo B n. 2.2.1.

LLiKany cpaBHeHWs roTOBAT OfHOBPEMEHHO C MPOBEAEHNEM aHa/IN3a aHa/IM3NPYeMbIX Mpoo.

(M3meHeHHaa pepakums, V3m. Ne 1),

23. O6paboTka pe3ynbTaTtosB

2.3.1. Maccosyto foN110 MbllbsAKa (JT) B NpoLeHTax BbIYUCAAKT No hopmyne
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(- 1,)+100
T KO 10110 °

rhe /s, —macca Mblllbsika B PaCTBOPE aHaIM3MPYEMOiA NpoGbl, MKr;
T, —CpefiHee 3Ha4YeHME MacChl MbIlLbSIKA B PACTBOPAX KOHTPO/bHBIX OMbITOB, MKT:
T —Macca HaBeCKN CypbMbl, T.

2.3.2. Pa3HOCTb [BYX pe3y/nbTaTOB Napa/fiefibHbiX OnpefeseHuii M pasHOCTb ABYX pe3ynbTaToB
aHann3a npv A0BepUTeNbHON BeposTHOCTM P = 0,95 He [0/KHA NpeBblaTh aGCOMOTHOIO A0MYCKaeMOro
PacXOX/eHUst CXOAMMOCTU U BOCMPOU3BOAMMOETA, MPUBEAEHHbIX B Tabn. 1

Tabnuua |
ABCOMIOTHO. IONYCKAEMOe PACXOXEHVE. %
MaccoBsast [OonM MblLLbAKa, %
CX0AMMOoCTM BOMMNPOMTBOANMOCTU
Or 0,000020 go 0,000040 BKntOY. 0,000015 0,000018
Cs. 0.000040 » 0.000100 » 0,000020 0,000024
» 0.000HK) * 0.000200 . 0,000030 0.000036
» 0.00020 » 0.00040 0,00005 0.00006

(M3meHeHHaa pepakums, M3m. Ne 1).

3. ®OTOMETPUYECKUW/ METO/

MeTo OCHOBaH Ha BOCCTAHOB/IEHMW MblLUbAKA [0 3/1EMEHTAPHOrO COCTOAHWUA TUNOPOCHUTOM
HaTpWs W X0pMAOM 0/10Ba M 6 MO/b/AML MO CONSHON KUCNOTe pacTBOpa B NMPUCYTCTBUM MeaW B KauecTse
Karanusaropa.

3.1. AnnapaTtypa, peakTuMBbLB W pacTBOpbHI

CnekTpothoTOMETP UM hOTO31EKTPOKOIOPUMETP N06GOro TMNa A1 U3MepeHNs B BUAUMONA 06nactu
CreKTpa.

CTakaHbl cTeknsHHble nabopatopHble no FOCT 25336—82 BMecTMMOocTbi0 1aMm3.

Konbbl cTeknsHHble nabopaTopHble no MOCT 23932—90 BmecTMMOCTbIO 50 cm3

Kon6bl MepHble no FOCT 1770—74 BmecTMOCTbIO 25, 50 cm3u 14m3

MeHsypku no OCT 1770—4 BmectumocTbio 100 cM3.

Munetku ¢ geneHnamn no HT/A smectumoctbto 1, 2, 51 10cm3

BopoHkn cteknaHHble no MOCT 23932—90.

Kucnota consHas no MOCT 3118—77 n pasbaeneHHas 1:1.

Bogopoga nepekncs no FOCT 10929—76. pacTBop ¢ mMaccoBoli gonei 30 %.

Megb cepHokucnas no FOCT 4165—78, pacTBop C MaccoBoil foneii 1 % B CONSHOW KUCNOTE,
pas6aBneHHon 1:1.

Hatpuit ochopHoBaTUCTOKMCABIN (runogocthmT HaTpus) no TOCT 200—76 unn KanbLmii hoctop-
MOBAaTUCTOKHCALIN (runodoctmT Kanbuma) no TY 6—09—6278—86, pacTBop ¢ MaccoBoi gonein 30 % B
CONAHOW Kucnote, pas3baBneHHoN 1:1. roToBAT B feHb NPUMEHEHWS.

OnoBo fgyxnopuctoe no TY 6-09—5384—88, pacTBop ¢ MaccoBoii goneit 20 %: 20 r peakTuBa
pacTBOPAIOT Npu KunsveHun B 50 cM3 KOHLEHTPUPOBAHHOW COMAHOW KWUCNOTbl. PacTBOp OXnaXiatoT,
nepennBaloT B MEH3YpKy U JonmnBaroT 4o o6vema 100 cm3 BogOiA.

Hatpusa rugpookucs no FOCT 4328—77, pacTBop ¢ maccoBoit goneid 10 %.

AHIMAPUE MbILbAKOBUCTBIA no MTOCT 1973—77.

CTaHAapTHbIN pacTBOp Mblwbska: 0,132 r MbILLbAKOBACTOrO aHrMApuAa NOMeLLaloT B CTakaH BMec-
TmMocTbio 100 cm3, npunmsatoT 10 cm' pacTBopa MUPOOKMUCK HaTpus. PacTBOp MepenvBaloT B MepHyo
Konby BMECTUMOCTbIO 174M3, [01MBAIOT BOAOA A0 METKM W MepeMeLLmBaroT.

1cm3 pacTeopa cogepxuT 0,1 Mr MblLLbAKA.

(M3meHeHHaa pepakuns, W3m. Ne 1).
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32. lMpoBejeHWe aHanumsa

3.2.1. Hasecky cypbMbl Mapok CyOO, CyO, Cy 1un Cy2 maccoit 0.1—0.5 r (cm. Tabn. 2) nomeLatoT B
KOHWNYECKYI0 KO0Nby BMECTUMOCTb0 50 CM3, 3aKpbIBatOT BOPOHKOM, MPUANBAIOT 5 CM3KOHLEHTPUPOBaHHOW
CONAHOM KWCNOTbl W HarpeBalOT Ha Kunswel BOAAHOM 6GaHe MpPU HenpepbiBHOM MepemeLLnBaHum,
nocTerneHHo fobaensas No Kannsm nepekncb BOAOPOAA A0 MOMHOFO PacTBOPEHWS HaBeCKMW. 3aTeM OCTaB-
NAT Ha BOAAHOW 6aHe Ha 5—8 MWH A/19 MOMIHOr0 PasfioXXeHUs NepeKkncH BOLOPOJA.

MonyyeHHbIi pacTBop (Mpy aHanm3e cypbMbl Mapok CyOO. CyO) nepenuBalOT B MEpHYH Konoy
BMECTUMOCTbIO 25 cM3 06MbIBas CTEHKU KONOGbI, B KOTOPOI pasnarain HaBecKy, CONSHONM KucnoToid (1:1),
1 JOBOAAT 06bEM pacTBopa TOM e kKucnoToid go 10 cm3.

Tabnunuya 2

M accosas [0/1a O6beM passeneHns O6beM aNMKBOTHOI

Mapka cypbmbl MblW bk, % Macca Hasecku, T pacTsopa, cmM3 yacTu pacteopa, cMm'
Cy00.CyO 0.01-0.04 0,25 Co Bceli HaBecKu -
Cyl 0.04-0.10 0,50 50 10
Cy2 0.1-0,2 0.25 50 10
P 0,2—0,4 0.25 50 5
P 0.4-1.0 0.10 50 5
3 1,025 0,10 50 2
P 25—4.0 0.10 50 1

Mpwn aHanm3e cypbMbl Mapok Cyl n Cy2 pacTBOp MepeBOAAT B MEPHYH) KON6Y BMeCTMMOCTbIO 50 cM3
W LOBOAAT 06bEM pacTBOpa O METKW COonsHoW kucnotoin (1:1). [4ns KONOpMMETPHPOBaHHSA OTOMpaloT
a/IMKBOTHYHO YacTb pacTBopa, pasHyto 2—10 cm3(cM. Tabn. 1), B MepHyto Konby BMECTUMOCTbIO 25 cM3

[Janee B konby ¢ pacTBOPOM CypbMbl NPUAMBAOT 2 CM3 pacTBopa CepHOKUCIoi mean, 1cm3pacTopa
[BYX/IOPUCTOrO 0/10Ba M 5 cM3pacTsopa runogocduta Hatpus unm Kanbuus. Mocne fo6aaneHns Kaxgoro
peakTWBa PacTBOP MepeMeLUrBatoT, AONMBAIOT CONAHOW KncnoTol (1:1) 40 METKM 1M BHOBb MEPeMELLMBALOT.
Konby ¢ pactBopom norpyxatioT Ha 10 MWH B CTakaH C Kunsuwieli BOLOR. 3aTem Konby BbIHUMAKT U
OX/TOKAIOT.

On/WecKyo NNOTHOCTb PACTBOPA M3MEPAIOT Ha (POTOINEKTPOKONOPUMETPE, NPUMEHSS CBETOPUNLTP
€ 061acTbi0 CBETOMPONYCKaHMA 0K0M0 413 HM 1 KioBeTy annHoi 30 mM. lMeped Tem Kak 3anvTb pacTBop
B KIOBETY, €ro HeobxoAnmo rnepemeLlarts. PacTBOPOM CPaBHEHWSA CYXWT BOJA.

O[fHOBPEMEHHO Yepe3 BCe CTaAun aHann3a NPOBOAAT ABa KOHTPOJ/IbHLIX OMbITa Ha PEaKTUBbI.

(M3meHeHHaa pepakums, Vam. Ne 1),

3.2.2. TlocTpoeHve rpagy poBOYHOrO rpadimka

B wectb 13 ceMn MepHbIX K06 BMECTUMOCTbIO 25 cM3 npuamnBatoT nocnegosatensHo 0,2; 0.4; 0.6;
0,8; 1.0 n 1.2 cm3 cTaHZapTHOro pacTsopa MblwbsKa, 4To cootseTcTeyeT 0,02; 0.04; 0,06; 0,08; 0,10 u
0,12 Mr MbilWwbsKa, NPUIMBAKOT BO BCE KONMObI cONsiHyt KucnoTy (1:1) go 10cm3, 2 cM3 pacTBOpa CepHo-
Kucnoin mefn. 1cm3 pacTopa ABYX/IOPUCTOrO 0/10Ba, 5 CM3 rHnodocthuTa HaTpuUs UK Kanbuus v ganee
NoCTynatoT Kak yKasaHo B 3.2.1.

Mo HalifileHHbIM 3HAYeHWAM OMTUYECKUX MIOTHOCTEA W COOTBETCTBYIOLMM MM MAacCOBbIX» [OMSM
MblILLbSIKa CTPOSAT rpasyMpoBOYHbIA FpadiK.

33. O6paboTKa pe3ynbTaTtoB

3.3.1. MaccoByto 0110 MblWbAKa <X) B NPOLEHTaX BbIYUCNAT N0 Qopmyne

V_ (- T)mVe100
X Tmy,-1000 °

rge /9, —macca MbllbsKa, HalgeHHas no rpagyvpoBOYHOMY Fpadnky, Mr:
T2—cpefHee 3HaYeHMe MaCChl MbILbAKA B PaCTBOPaxX KOHTPO/bHbLIX OMbITOB, MF;
V—o06wwnii 06beM pacTBopa aHaM3npyemMoii npobbl, CM3;
V, —006beM anMKBOTHOI 4acTi pacTeopa, CMm3;
T —Macca HaBeCku CypbMbl, T.
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3.3.2. PasHOCTb [ABYX pe3y/bTaTOB MapasfieNlbHbIX OnpefeneHnii 1 pasHoOCTb [BYX Pesy/bTaToB
aHanmsa npu foBepuTenbHOW BeposTHOCTUM P= 0.95 He O/MKHA NpeBblllaTh abCOMTHOIO A0MYCKaeMoro
pacxoXaeHns cXoAMMOCTU U BOCMNPOWU3BOAMMOCTHU, NPUBEAEHHBIX B Tabn. 3.

Tabn nua 3
ABCOMIOTHOE [0MyCKaeMoe PacXOXAeHVe. %
MaccoBast 405151 MblLLbAKa. %
CXOAMMOCTU nocnpou :B3Limoctn

Or 0.008 fo 0.010 Bk/tOY. 0,002 0.003
Cs. 0.010 * 0.020 0.003 0.004
* 0.020 . 0.050 * 0.005 0.006
* 0.050 . 0.100 - 0.01 0.012
- 0,100 « 0200 * 0.02 0.024
* 020 . 050 * 0.04 0.05
* 050 < 1.00 0.08 0.10
* 10 » 20 . 0.1 0.2
* 20 . 40 * 0.2 0.3

(U3meHeHHas pepakums, N3y, Ne 1).
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