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MeTogb! onpeaeneHns CypbMbl 15483.1-78

Tin. Methods for determination of antimony

OKCTY 1709
[arta BeegeHuns 01.01.80

HacToawuii ctaHgapT ycTaHaBnMBaeT (POTOMETPUYECKMA (Mpy mMaccoBoi fone cypbMbl 0T 0.001)01
10 0,35 %), aTOMHO-a6Ccop6LMOHNLIN (MpK MaccoBoii one cypbMbl oT 0.02 4o 0,35 %) MeTogbl U MeTof,
WHBEPCUOHHON BOMbTAMMNEPOMETPUM C HakonjeHuem (Npu maccoBoi fone cypbmbl 0T 0.00002 po
0.00005 %).

CraHgapT cootBeTcTByeT CT COB 4811 B YacTi (POTOMETPMYECKOrO (NPU MacCoBOI [0/ CypbMbl OT
0.003 go 0.35 %) 1 aTOMH0-a6CcopPOLMOHHOI0 METOA0B.

(M3meHeHHas pegakums. M3m. Ne 2).

1. OBWWE TPEBOBAHWNA

1.1. O6wue TpeboBaHMA K MeTOAaM aHanM3a 1 TpeboBaHus 6esonacHocTn —no MTOCT 15483.0.
(N3meHeHHas pegakuus, M3m. No 1).

2. ®OTOMETPWUYECKOE ONMPEAENEHNE COAEPXXAHNA CYPbMbI

21 CywHoCcTb MeTOfa

MeTog 0CHOBaH Ha pacTBOPEHWUM MPO6bI B CEPHOM KMCMOTE, 3KCTPAKLMM KOMMIEKCHOTO COeNHEHNS
CYpPbMbl C GPUANNAHTOBBLIM 3e/1eHbIM B CI0€ TO/TYO/1a U NOCNELYHOLEM N3MEPEHUIN ONTUYECKON NIOTHOCTH
opraHuyeckoii hasbl Ha CNeKTPOOTOMETPE NPW A/IMHE BO/HbI 656 HM MM Ha (hOTO3NEKTPOKONOPUMETPE
B WUHTEpBasie AIMH BOMH OT 640 A0 670 HM.

(M3meHeHHas pegakuus, 3m. Ne 2).

22. AnnapaTypa, peaKTuMBb W pacTBOpHI

POTO3NEKTPOKONOPH.METP UM CNEKTPOPOTOMETP.

BOpOHKM fennTenbHble BMECTUMOCTLIO 150 cM'.

Konbbl MepHble BMECTUMOCTbIO 25 CM3C MPUTEPTLIMU NPOBKaMK.

MpobupKy MepHble BMeCTUMOCTbIO 10 cM3C NpUTepTbIMU NPo6KaMu.

Boga gnctunnuposadHas no FOCT 6709. gBaxasl neperHaHHas: Mpuv MepBOii MEeperoHke K Boge
[06aataoT 2—3 KpUcTananka MapraHLo0BOKUCIONO Kanus.

TPHAUCTUANAT (XPaHAT B NOMM3TWIAEHOBOM MOCyde, MPUMEHSAKOT MpW aHanu3e 010Ba BbICOKOW
YnCTOTbI).

Kucnota cepHas no TOCT 4204,

Kuncnota consiHas 0co6oii umctotbl no TOCT 14261 v pasbasneHHas 3:1.

Hatpwit asotucTokmcnblin no FOCT 4197, pactBop ¢ MaccoBoii goneid 10 %

W maHue oduymansHoe MepeneyaTka BOCKpeLLeHa

* © W3paTensbcTBO CTaHjapTos, 1978
© NHK WN3patenscTBO cTaHgapTos. 1999
MepeunsgaHue ¢ 3meHeHNAMM
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MoueBnHa no FOCT 6691. HacbileHHbIA pacTBop: 50 I MOYEBMHbI pacTBOpPAOT B 50 CM' rops-
yeit BoAbI.

BpunnnaHTOBbLIA 3eneHbIN, BOAHBIA pacTBOp ¢ MaccoBoi goneid 0.1 %.

OnoBO ABYX/IOPUCTOE, CBEXEMPUIOTOB/IEHHDbI PacTBOpP C MaccoBoi foneii 10 % B KOHLLEHTPUPOBAH-
HOW CONSHOM KMcnoTe.

Tonyon no MOCT 5789.

AuetoH no MOCT 2603.

Cypbma MeTaninueckas no NOCT 1089 mapku Cy—00.

PacTBOpbI CypbMbl CTaHAAPTHbIE.

Pacteop A: 0,1000 r MeTanIMYECKON CypbMbl pacTBOPSHOT MPU HarpeBaHuu B 5 cM5 KOHLEHTPUpPO-
BaHHOI CEPHOI KMCNOTbI, 3aTeM OXNXAAKT 1 pa3dasnsatoT 20 CM' CONAHON KMCNOTbI, pas3baBneHHon 3:1.
CHOBa OXNXAAlOT, NEPeBOAAT B MepHyH Konby BMecTMMOCTbiO 1 Am1, 40BOAAT O METKWM CONMSHOW
KUCNoTol, pas3baBneHHoM 3:1, N nepeMeLLMBalOT.

1cmlpactBopa A cofepxut 110~4 1 cypbMbl.

PactBop B; rotoBaT B geHb npumeHeHus: 10 cm1pacTteBopa J1 nepeHOCsT B MEPHYHO KOnby BMeCTu-
mMocTbto 100 cm', pa3baBnstoT 4O METKM COMAHON KUCMOTON, pasbaBneHHol 3:1, N MepemMeLLunBatoT.

| cm' pacteBopa b cogepxut MO-5 1 cypbMbl.

PactBop B; rotoBsT BAeHb npuMeHeHus: 10,0 cm' pacTBopa B nepeHOCAT B MepHY Konby BMeCTu-
mocTbto 100 cM', LONMBAKOT O METKW COMSAHOW KWUCMOTOM, pa3taBneHHoW 3:1. n nepemMeLLVBatoT.

1cm' pactBopa B cogepxut MO-6 T cypbMbl.

Kucnota congHas no FOCT 3118.

KwucnoTa cepHas ocoboii unctotbl no FOCT 14262.

(N3meHeHHas pegakums, N3m. Ne 1, 3).

23. MpoBefjeHNe aHanusa

2.3.1. Tpwn maccosoii gone cypsMbl 0T QKO3 go 0,35 %

Hasecky onoBa maccoii 0.5 r nomeLuatoT B KOHUYECKY konby BmecTUMOCTbO 100 cm1, npunusatoT
5 CM' CEpHOI KMCNOThI 1 BbiNapmBatoT A0 BbleNeHNs NapoB CEPHOro aHruapuaa. HarpesaHue npogomxatoT
Ha ropsayeil namTe [0 yAaneHus cepbl CO CTEHOK KoNbbl. CEPHOKMCAbINA pPacTBOP OXNaXAAT, NPUMBAIOT
20 cMm' consHOW KMcnoTel, pasbaBneHHoi 3:1. cnerka NofOrpeBatoT O PacTBOPEHWS COMel, CHOBA OX/aX-
[atoT, MEepeBOAsT B MeEpHYK Konby BMecTMMocTbio 100 cM', [0BOAST A0 METKM COMSHOW KWCIOTOW,
pa3btaBneHHoW 3:1. N nepemeLLnBatoT.

B 3aBMCMMOCTM OT MaccoBOI JOMN CypbMbl OTOMPAIOT aIMKBOTHYIO YacTb PacTBoOpa B COOTBETCTBUM
€ Tabn. 11 nepeHoOCAT B CTakaH BMecTMMOCTbi0 100 cm'.

Ta6nuuya |
MaccoBas [0/ CypbMbl. % ANVKBOTHaa Macrb pactesopa, cM3
Ao 0.05 10.0
Cs. 005 . 0.12 5.0
0.12 * 0.35 2,0

K oTobpaHHOli yacTu pacTtBopa (ecnu 6bia1o 0To6paHo 2.0 cM' pacTBopa, M0 K HemMy npub6aBasoT
3.0 cm'conAHOI KMCNOTbI, pa3baBneHHON 3:1) Npy NepemeLLnBaHUM MO Kanasm NpUAMBatoT ABY.XTOPUCTOE
0/10BO [0 06ecLBe4MBaHUA pacTBopa, | cM' pacTBopa a30TUCTOKHC/IOFO HaTPWUs W OCTaBNSAIOT Ha 5 MUH.
MpunusaroT 3aTeM paBHbIl 06beM BOAbI, 1 CM' pacTBOpa MOYEBWHbI 1 MEPEMELLMBAOT [0 MOSIHOMO
npekpaLleHns BblAeNeHNs My3bipbKOB. 3aTeM PacTBOP NEepeHOCAT B AeNUTENbHYH0 BOPOHKY, pa3baBnstoT
Bofoli fo 100 cm' (ecnu 6bia oTo6paHa anMkBoTHas YacTb 10,0 cm') unm go 50 cm' (ecnm Gbia oTobpaHa
annKBOTHaa YacTtb 5.0 cm').

K pacTBopy B BOpOHKE MpuanBatoT 1cM' pacTBopa 6punaMaHTOBOro 3eaeHoro u 10 cm' Tonyona u
3KCTParMpyoT cypbMy B TedeHne 1mMuH. Mocne pasgeneHus XWAKOCTEA BOAHbIN CNOW OTAenstoT, npubas-
nA0T K Hemy | cm' pacTBopa 6pUNNNaHTOBOrO 3e/1eHOro. 5 cM1Tonyona v NOBTOPSAIOT 3KCTPAKLMIO.

OKCTPaKTbl CNMBAIOT B CyXyl0 MepPHYIO KOnby BMECTUMOCTbLIO 25 CM', B KOTOPYH MpefBapuTe/ibHO
6b110 BMTO 10 CcM' aueToHa, A0BOAST A0 METKM TOMYO/IOM W MepemMeLlnBatoT.

Yepes 10 MUH M3MepAIOT OMTUYECKYHO MIOTHOCTb OPraHMYecKoro pacTBopa Ha CrneKTpodoToMeTpe
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npy AAvHe NonHbl 656 HM unK Ha POTOKONOPUMETPE, MOJb3YSACh CBETO(MUALTPOM C 06/1aCTbi0 CBETOMNPO-
nycKaHus B MHTEpBasie BOAN 0T 640 [0 670 HM 1 KIOBETOW C ONTUMa/IbHOI TO/LMHONA cnos. PacTBopom
CPaBHeHUS CNYXWUT CMEeCb TO/yoNa 1 aueToHa B COOTHOLEHUN 3:2.

M3 nokasaHuii ONTUYECKOW MAOTHOCTW aHaIM3MPyeMOro pacTBopa BblUMTAKOT NOKa3aHWs OnTuyec-
KO/ NNOTHOCTM pacTBopa KOHTPO/IbLHOMO OMNbITa, NPOBEEHHOMO Yepe3 BCE CTafMM aHann3a.

Maccy cypbMbl B pacTBope OMpefensoT Nno rpafyupoBOYHOMY rpadmky.

(N3meHeHHas pegakums, N3m. Ne 1, 2, 3).

2.3.2. lna nocTpoeHMs rpasyuMpoBOYHOrO rpamka B BOCEMb W3 [€BATU CTakaHOB BMECTUMOCTbIO
100 cm3oTmepsatoT 0.15; 0.25; 0.5; 1.0; 1.5; 2,0; 2,5 1 4.0 cm3cTaHAapTHOro pacteopa b. 4To COOTBETCTBYET
0.0015; 0,0025; 0,005: 0.01; 0.015; 0.020; 0,025 1 0,040 Mr cypbMbl. Bo BCce cTakaHbl npuavusatoT No 5cm3
pacTBOpa COJMIAHOW KWUCMOTbI, NPX MepeMeLlnBaHnM Mo KanisaM NpuavBatoT pacTBOp ABYX/IOPUCTOrO 0/10Ba
[0 obecuBeunBaHusa pacTeopa. [anee Npogo/mKatoT, Kak ykasaHo B . 2.3.1. 1o noayyeHHbIM 3HaYeHUsAM
CTPOST rpaflyMpoBOYHbIN FpadiviK.

(N3meHeHHas pegakumsa, M3m. Ne 2).

2.3.3. Mpu maccoBoii (kxie cypbmbl 0.00001 go 0,00005 %

HaBsecky 0/710Ba Maccoii 1T nomelatoT B cTakaH BMecTUMOCTbi0 100 cM3 mpunuBatoT 5 cm3cepHoit
KMcnoTbl (0C. Y.), HarpesalT [0 PACTBOPEHUA HABECKW 0/10Ba, YAaNeHUs Cepbl CO CTEHOK CTakaHa W
BbINapuBaHNsa M30bITKa KNCMOTbI A0 CErKa BAaXKHbIX COMeil.

K oxnaxfieHHoOMy 0CTaTKy NpuanBatoT 7 cM3CONAHON KUC/OTbI, pa3basieHHoM 3:1, crerka HarpesatoT
(He Bblwe 50 *C) O pacTBOpeHWs coneid, NpubaBnAT MpW NepemelunBaHnM 1 cM3 pacTBopa a3oTUCTO-
KWUCMOr0 HATpUa WM OCTaBASAT Ha 5 MUH. 3aTeM npu B36anTbiBaHWM NpuamsaloT 8 cm3 Bogbl, | cm3
HaCbILLLEHHOr 0 PacTBOPa MOYEBMHbI, MEPEMELLVBAOT [0 NMPeKpaLLeHns BblAENEHNSA My3bIPbKOB 1 NepeHoCcAT
pacTBOp B AeNUTENbHYHO BOPOHKY BMeCTUMOCTbIO 150 cmM3 CTakaH 06MbIBatOT 53 cM1 BOAbI, NpMbaBastoT
1 cm3pacTBopa 6pMNNNMaHTOBOrO 3e/1€HOr0. 6 CM3TO/yoNa U 3KCTparupytoT B TeueHue | MuH. OpraHuyec-
KWIi CIOI CNMBAIOT B CYXYH MEPHYI NPo6MpKy BMeCTUMOCTbIO 10 cM3 B KOTOPYHO NpefBapuTeNibHO Obiio
B/IMTO 4 cM3aLleTOHa, AOBOAAT 40 METKW TOMYO/IOM 1 NMepemeLLmnBaloT.

Yepes 10 MWH M3MepsIOT OMTUYECKYIO MNOTHOCTbL pacTBopa Kak B M. 2.3.1. MCNonb3ys KIOBETY C
ONTUMaIbHOW TONLWMHOW cros.

(MN3meHeHHas pegakuus, M3m. Ne 1, 3).

2.3.4. [lna NoCTPOeHUs rpafyMpoBOYHOIO rpadmka B cTakaHbl BMecTumocTbio 100 cM3 oTmepsitoT
0.1: 0,3; 0.5; 0.7 n 1,0 cm3cTaHAapTHOrO pacTBopa B. onmBatoT 40 5 CcM3CONSHONM KACNOTbI, pa3baBneHHOM
3:1, v BeOyT aHanu3, Kak ykasaHo B M. 2.2.1.

Mo NONyYeHHbIM 3HaYeHUAM OMTUYECKOM MIOTHOCTU M M3BECTHbIM COAEPXaHUAM CYpbMbl CTPOST
rpagyMpoBOYHbIA rpaduK.

(N3meHeHHas pegakums, M3m. Ne 3).

24. O6paboTKa pe3ynbTaTos

2.4.1. Maccosyo 00 cypbMbl (J1) B NpOLEHTaX BbIYMCAAOT MO opmyre

v—T w100

rfe T, — Macca CypbMbl, HalijeHHas No rpagyMpoBOYMHOMY Fpaguky, T;
T —Macca HaBecKW 0/10Ba, COOTBETCTBYHOLLAS a/IMKBOTHOW YacTu pacTBopa, T.
(N3meHeHHas pegakuus, M3m. N 1).
2.4.2. AGCONOTHbIE AO0MYCKAaeMble PACXOX/EHMS Pe3y/nbTaToB MapanfiefibHbiX OMpeAeneHuidc npu
[0BEpUTENbHON BepoATHOCTU P = 0,95 He A0/MKHbI NPEeBbILIATL 3HAYEHWIA, YKa3aHHbIX B Tab/. 2, 41 010Ba
BbICOKOI UNCTOTbl —B Tabn. 3.
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Tabnumya 2 Ta6nuuya 3

AbconoTHOE Ab6conoTHOE

MaccoBas fONA CypbMbl B 0/10B€

Maccosas gons cypbmbl. ¥ fgonyckaemoe A : yp 0 Jonyckaemoe
BbICOKOW '1NCHK Thl A) 0
pacxoxpeHue. % pacxoxaerue. %

Lo 0.005 0.002 Or 0.00001 go 0.00002 0.000006

Cs. 0.005 * 0.01 0.003 Cs. 0,00002 . 0.00004 0.000012

0.01 » 0,015 0,004 « 0.00004 » 0,00005 0.000015
* 0.015 » 0.03 0.006
* 0.03 » 0,05 0.01
* 005 » 0,15 0.02
* 015 » 0.2 0.03
* 0.2 » 0.35 0,04

(N3meHeHHas pepakums, M3M. Ne 2).

3. METOJ WHBEPCMOHHOW BO/IbTAMMEPOMETPUM C HAKOM/IEHVEM

31L. CywHoCcTb MeTOAa
MeTog 0CHOBaH Ha OnpefeneHnn CypbMbl METOLOM WHBEPCUMOHHONM BONBLTaMMEPOMETPUM C HaKon-

NEeHWEM MpPWU WUCMNOMb30BaHUM MAEHOYHOr0 PTYTHOrO 3nekTpoda. Mpoby nepeBOfAT B pacTBOP CONSHONA
KUCMOTON B NPUCYTCTBUAM X/IOPUCTOrO KobasbTa Kak KaTannsaropa.

32. AnnapaTtypa, peakKTWUBbl U pacTBOpHbLI

Kucnota consHasa ocoboii umctotel no FOCT 14261

Kob6anbT ABYXOPUCTbI 6-BOAHBINA, OC, Y.

Cwmecb ans pacTBopeHus: K 250 cM3 KOHLIEHTPMPOBaHHOW CONAHOI KucnoTel gobasnsaoT 0,1—0,15 1
[BYX/I0pUCTOro Kobanbta. TMonyyeHHbI pacTBOP XPaHAT B KBapLieBOW Konbe ¢ NpuTepToi MpobKoi Ao
MOSIHOTO MCMO/b30BaHMA.

Kwncnota cepHas oco6oii unctoTtsl no FOCT 14262 n pasbasneHHas 1:1

KwucnoTa a3oTHasa ocoboii umctoTel no MOCT 11125 u pas6aBneHHas 1:1.

PTyTb a3oTHOKMCNas 3akucHas no FOCT 4521.

PTyTb 0gHOXNOpHCTaS.

Cepebpo MeTannmnyeckoe no FOCT 6836, npoBosioka guameTpom 0,3—0.6 MM.

Cwmona anokcugHaa 34r.

Kannin xnopucTelit, oc. 4., KpUCTaNIMYECKUI 1 PacTBOPbI: HACBILEHHbIA NPW KOMHATHON Temmnepa-
TYpe W HaCbILWEeHHbI pacTBOP, pa3baB/eHHbLIA BABOE.

Arap mukpobuonoruyeckmuin no FOCT 17206, pacTBop ¢ MaccoBoil goneii 3 % B HacCbILLEHHOM
pacTBope X/I0pUCTOro Kasns.

PacTBop 419 amanbraMmpoBaHua: K 50 cM3nogbl, NOAKUCNEHHON 1—2 KannsiMu KOHLEHTPUPOBaHHOIA
a30THOW KMCMOTI, 06ABNSAIOT KPUCTaN bl a30THOKMCAON 3aKNCHOW PTYTW 10 MOMHOFO HaChILLEHMA.

Megb MeTannnyeckas B BUAe MEIKOHApe3aHHOW CTPYXXKW.

Hatpuid yrnekucnolii 6e3soaHbin no MTOCT 83.

CypbMa meTannmyeckas no FOCT 1089.

PacTBOp CypbMbl CTaHAapTHbIA, 3anacHoii: pacteopsAloT 0,1000 r MeTanMYecKoi cypbMbl B 10—
15 CM3 KOHLIEHTPVPOBAHHO CEPHOM KUCMOTbI MPU CUIbHOM HarpesaHuu. PacTBop OXNaXJaroT, NepeBoasT
B MepHyto Kooy BMecTumocTbio 100 cM3 1 pa3baBnstoT A0 METKM TOW XKe KUCNOTOA.

1cm3 3anacHoro pacTsopa CoLepXXUT 1 Mr CypbMbl.

PactBop A: 5 cM3 3anacHOro pacTeopa NepeHocAT B MePHYHO Konby BMecTMOCTbio 100 cmM3 pa3bas-
NAOT CEPHON KMCNOTON, pa3basneHHoW 1: 1, 40 MeTKM M nepemelumsatoT. 1cm3 pacteopa A COLepXUT
0,05 wr.

PactBop Bb: 1cm3pactBopa A nepeHoOCAT B MepHYLo Konby BmectumocTbio 100 cM3 Kyfda npefsapu-
TeNbHO NpuannatoT 20 cM3 KOHLEHTPUPOBAHHOM COMIAHOW KWUCMOTbI, AONMBAIOT 40 METKU BOAOW W Mnepe-
MELLMBAIOT.

1cm3 pacteopa b cogepxut 0,0005 Mr cypbMmbl.
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Monsporpad camonuLyLLMil, NO3BONAKOLWMIA OCYLLECTBUTL aBTOMATUYECKYHO 3anucb B MPAMOM U
06paTHOM HarpaBneHWsX, CO BCeMW NpUHagnexHocTamu Tuna LP-7, Uexocnosakus.

BanniioH ¢ MHepTHbIM rasom (a3oT, aproH, renni).

Meyb TpybUaTas co BCTaBIEHHOM B Hee KBapL,EBOl TPYOKON, cogepKallieil MenKkoHape3aHHble MefHble
CTPYXKKW A/19 OYMCTKM MHEPTHOro rasa ot Kucnopoga npu 250—300 *C.

V-06pa3Hblil BOAAHON MaHOMETP.

JNeKTponn3ep CTEKNAHHbIA CO CMEHHbIMU
KBapLLeBbIMW CTaKaHUYMKaMM UM CTaKaHYMKamu 13
CTeK/a «MUpeKc» (4epT. 1) cCOCTOMT N3CTEKNIAHHOTO
coCyja, HWXHee 0CHOBaHWe KOTOPOro njaoTHO CO-
e/INHEHO C NOACTaBKoW M3 dToponnacta //. B oT-

BEPCTVE CBEpXy MOMELLAKT MAEHOYHbI/ PTYTHbIA
3NeKTPos <Y MCMo/b3yeMblil B Ka4ecTBe katoga. B
0[HO 13 6OKOBbIX OTBEPCTUI 3N1EKTPONN3epa BBO-
OWNTCA arap-arapoBblii MOCTUK 7, COeAVHSAOLLMNIA
cocyq, ana nonsporpagupoBaHns 10 ¢ HacbIWweH-
HbIM KasIoOMe/bHbIM 3/1eKTPOAOM 6. UCMOJIb3YeMbIM
B KayecTBe aHofa. B gpyroe 60koBoe oTBEpCTUE
BBOAMTCS CTEKNSAHHAA Tpybka 9 ¢ 3arHyTbiM 1 OT-
TAHYTbIM HWXXHUM KOHLOM, ClyXalas 4fis npo-
[YBKM pacTBopa UHEpPTHbIM rasoM. BepxHuii KoHeL,
TPYOKM C MOMOLLLIO Pe3VHOBOrO LUMaHra Mogco-
e[VUHEH K MaHOMETpy, 4epe3 KOTOpbli mojaertcs
WHEPTHbIN Tra3. Bce nepeuncneHHble AeTanu
3M1eKTpoM3epa cobpaHbl Ha LuMdax.
HachblILLeHHbI  Ka/loMe/lbHbIA 3N1eKTpog, Co-
CTOWT M3 cocyfa (LMaMeTp KOTOPOro COCTaBNAeT B
LUMPOKOI YacTh 20 MM), C BNasHHON B HEro mna-
TMHOBOW NPOBO/IOKOW /, Ha JHO KOTOPOrO Ha/lMBa-
0T PTYTb 2 TaK. 4TOObl NNaTUHOBAs NPOBO/OKA Oblfia MOMHOCTLIO MOrpy>XKeHa B Hee. MoBepX pTyTH cnoem
TOMWMHO 2—3 MM MOMELLAIOT KaIOMe/bHYH0 MacTy 3. MPUroTOBMIEHHYIO MyTeM pacTupaHus | r kanomenu,
npesBapuTe/lbHO CMOYEHHOM HAaCbIWEHHbIM PacTBOPOM XJ/IOPUCTOrO Kanwsi C HECKONbKMMM Kannsmu
MEeTaN/IMYeCKO pTyTV [0 NOMyYeHNs OLHOPOAHON Macchl. oBepx NacTbl MOMELLAOT KPUCTaIbl XI0pKC-
TOr0 Kanus 4 1 0CTaBLUYHOCA EMKOCTb 3aMO/IHAIT HACbILWEHHbIM PACTBOPOM X/IOPUCTOro Kanus 5. Heob-
XOUMO CNeanTb 3a TeM, YTOObl YKa3aHHble CMou He MepemellnBannch. [pUroToBAEHHbIA KaJIOMENbHbINA
3N1EKTPO/ BbILEPXKMBAETCS B TedeHMe 24 4 1 3aTeM MCMONb3yeTca B paboTe.

PryTHo-cepebpsHbIii NNeHOYHbIV 3NeKTPOA: OTPe30K CcepebpsHO MPOBOMOKM A/MHON 1—15 cm
CnamBalT C MeAHOI NPoBONOKOW. CepebpsiHYH0 MPOBOJIOKY C MOMOLLbK 3MOKCUAHON CMOMbI BKNENBAKOT
B CTEK/ISIHHYIO TPY6KY C OTTAHYTbIM KOHLOM TaK, 4T06bl CHapy>u OCTaBaicsi KOHEL, MPOBOMOKN ANHON
0.5—0,7 cm. Mocne 3aTBepAeBaHNS CMOJbl HAPYXXHbIV KOHEL, CepebpsHOl NPOBOIOKM OUYULLAKOT OT CMOSbI.

YcTaHoBKa [/19 aManbraMmpoBaHus afekTpoga (YepT. 2) COAEPXMUT: akKyMyNAaToOp UK Cyxyto batapeto
2. conpoTueneHune /. MunavamnepmeTp 3, cocys Ana amanbrammposaHusa 4. Cocys Ans amasibraMmpoBaHus
(4epT. 3) COAEPXKMT B KayecTBe 3/1EKTPOMNTA HACbILEHHbIA PacTBOP a30THOKMWCAON 3aKUCHOM pTyTn /,
MOLKMCNEHHbIN a30THOWM K1CNOTOl. B 6OKOBYHO CTEHKY COCya BMasHa naaTuHoBas NpoBO/oKa 4, NCnofib-
3yemasi B KauecTBe aHofa. KOHTaKT OCyLIeCTBAAETCA Yepe3 MeTa/IMYECKYHD PTyThb, 3a/MTyl0 B GOKOBOIA
Tybyc 3. B BepxHee OTBepCTMe COCyfa BCTaBMSeTCA aMa/braMMpPYeMbI 3NEKTPOS 2, UCMO/Mb3yeMblil B
KayecTBe KaTofa.

CepebpsHbI 9N1eKTPOA NOMeLLalT B COCyd AN aManbraMmpoBaHWs W MPOBOAAT 3/1EKTPONU3 B
TeueHue 2,5 MUH Npu cune Toka 15 MA. AManbrammpoBaHHbIA 3N1eKTPOL NPOMbIBAOT BOLOM, OCTOPOXHO
pacTMpaloT KyCOYKOM KajlbKv ¥ CHOBA MPOMbIBAIOT BOAOW. MONYUYEHHBIN 31eKTPOS, XPaHAT B BOJE.

(N3meHeHHas pepakums, 3m. Ne 1, 3).

33. lMpoBepfpeHne aHanmsa

3.3.1. HaBecky o6pa3uya maccoii 2 r MOMeLjaloT B KBapLEBbli CTakaH BMeCTUMOCTbHO 100 cm3,
npunnearoT 10 cM* cMecu ANs pacTBOpeHWst U BefdyT pacTtBopeHue npu 40—50 *C Ha BOAsHOM GaHe.
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MonyyeHHbIVi PacTBOP OX/IKAAIOT, MEPEBOAAT B MEPHbIA LMAUHAP BMeCTMMOCTbi0 10 cM\ AoBOAAT [0
METKN CMECbIO [J11 PacTBOPEHMA W MNepemeLlnBatoT. ANIMKBOTHYIO YacTb 3TOMO PacTBopa B KOIMYECTBE
1cm3 nomeLLatoT B YMCThIN KBapLeBbl CTakaHUMK, 06aBnAT 4 cM3BOAbl U MEPEHOCAT B 3/1EKTPOM3ep
4ona nonaporpaHpoBaHusA. [MIEHOYHbIA 3M1eKTPOA MpU 3TOM AO/MKEH ObiTb MOMHOCTBIO MOTFPYXEH B
pacTBop. BK/ouyaloT TOK MHEPTHOrO rasa And nepeMeLlMBaHna pacTsopa v yAaneHUa U3 Hero Kucnopoga
(Ha 3 muH). CKOpOCTb MOCTYMMEHWS ra3a KOHTPO/IMPYETCA C MOMOLLbH0 MaHOMeTpa. YCTaHaBnuMBarT
Hanps>keHne MuHyc 0,40 B no HopmanbHOMY KasoMeNnbHOMY 31eKTPOLY M MOAKNIOHAIOT AYeiiKy K nons-
porpady, npeABapuTesibHO MOCTaBMB LIYHT «4YyBCTBUTENbHOCTL® B MOMOXKEHMe, 06ecneynBaroLlee MUHN-
ManbHYH cuny Toka. [MpOBOAAT 3NEKTPONIUTUYECKOE KOHLEHTPMPOBaHME Ha 3/IEKTPOAe B TeyeHue
5—10 MUH B 3aBMCMMOCTU OT COLEpPXXaHUsA CypbMbl B 06pa3Lie (31eKTPONNU3 BEAETCA NPU NepeMeLLnBaHuy
pacTBOpa TOKOM MHePTHOTO rasa). 1o UCTeYeHUN YKa3aHHOTO BPEMEHU a3 OTKNHYAtOT, CHUXKAIOT MOTEH-
unan o mMunyc 0,33 B. nepekntovatoT WYHT nonsporpaga Ha HY>XHYH «4yBCTBUTENbHOCTL* U CHUMAIOT
nonsporpamMmMy npu 06paTHOM fgvKeHumn 6apabaHa co cKopocTbio 200 MA/MHH B MHTEpPBasIe NOTEHLMANO0B
oT MuHyc 0,33 go MuHyc 0.009 B. TMuk cypbmMbl eXuT npu noteHuymane muHyc 0.18 B. OnpepgeneHue
COZepXXaHus CypbMbl NPOBOAAT MeTofoM [06aBOK, 3amepss BbICOTY Muka Ans npobbl 6e3 fobaBku u ¢
po6askoii 0,1: 0,15 n 0,2 cm' cTaHgapTHOro pacteopa b.

34. O6paboTKa pes3ynbTaToB

3.4.1. MaccoByto f0/110 CypbMbl (A) B MPOLEHTaX BbIYUCAAKOT Mo hopmyne

(A, - A)/v 106

rge A—BbICOTa NMUKa CypbMbl Ans obpasua 6e3 fo6aBku, MM;
Ccl —KOoHUeHTpaLma Ao6aBfeHHOro CTaHAapTHOro0 pacTeBopa CypbMbl, MKr/cmM3
Y,, —06beM [06aBNEHHOrO CTaHAAPTHOIO PacTBopa CypbMbl. cmj;
A —BbICOTa NMKa CypbMbl Ans 06pasua ¢ 406aBKOWA, MM;
T —Mmacca HaBecKu 01083, T.
3.4.2. AGCONMIOTHbIE [ONYCKAeMble PACXOXAEHUS Pe3ynbTaToB NnapansieNbHbIX ONpeAeneHunii npu fo-
BEpUTENbHOW BeposTHOCTK />= 0,95 He f0/MKHbI npeBbiwats 1,5 ¢ 10-5%.

4. ATOMHO-ABCOPELMOHHbIN METO/,

41 CyuwHoOCTb MeTOfa

MeTog ocHOBaH Ha pacTBOPEHWW NPobbl B CMecu (DTOPUCTOBOAOPOAHOW M a30THOI KUCNOT C BOAONA
U U3MEPEHUN aTOMHOW abcopbunmn CypbMbl B MaMEHUN aUeTUIeH-BO3LYX MpW A/IMHE BOMHbI 231,1 HM.

42. AnnapaTtypa, peakTuBbl W pacTBOPpHI

ATOMHO-a6COPO6LMOHHBIA CNEKTPOMETP CO BCEMU MPUHAAJIEXXHOCTSIMU.

VICTOYHUMK M3NYyYeHns 4Nna CYpbMbl.
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CrakaHbl (hTOpONNAcTOBble BMECTUMOCTbIO 50 CM3 MM YallKU MaTUHOBbIE BMECTUMOCTbIO He
MeHee 50 cm3.

Konbbl NonmMaTuieHoBble BMECTUMOCTBIO 50 cm3.

Kucnota asotHasa no MOCT 4461.

Kucnota cepHasa no TOCT 4204.

Kucnota dropuctosogopogHas no FOCT 10484.

Kucnota consnas no TOCT 3118.

CmMecb /19 pacTBOpPeHUs: (DTOPUCTOBOAOPOAHYIO M a30THYHO KWUC/OTbI CMELLMBAIOT C BOLON B COOT-
HoweHnn 2:3:5 COOTBETCTBEHHO; XPaHAT B MOMM3ITUIEHOBOI NOCyze.

OnoBo BbICOKOM yucToThl No FOCT 860.

CypbMma meTanimyeckas no FOCT 1089.

CTaHfapTHbIA pacTBop cypbMbl: 0,1000 I cypbMbl pacTBOPSAOT MpU HarpeBaHun B 10 cm3 cepHOit
KMCNOTbI, OXnaxatoT, pa3tasnstoT 20 cm3 pacTBopa COMSHOM KUCNOTbI, CHOBA OXNTaXAaloT, NepeBoas B
MEepPHY0 Konby 1par3, 4OBOAAT J0 METKM PACTBOPOM CO/MAHOWM KWUCIOThI U NEepeMeLLmMBatoT.

1cm3 pactBopa cogepxut 10~4 1 cypbMmbl.

43. MpoBepgeHne aHanusa

43.1. HaBecky 0n10Ba Maccoii, NpuBeAEHHOR B Tabn. 4, NMomewalOT B CTakaH M3 hToponnacta v
pacTBopsoT B 10cM3cMecu 4N pacTBOPEHMS, 06aBNAS ee HE6ONbLUMMK MOPLMSAMU BO N36eXaHne 6ypHOi
peakumu. "o OKOHYaHUW PacTBOPEHMUA COAEPXKMMOE CTaKaHa HarpesatoT B TeueHne 1—2 MWH, He J0BOASA
[0 KUMEHWA, N OXNaXaaloT. PacTBop nepeHOCAT B MepHYtO Konby BMeCcTMMOCTLHO 50 cM\ goBoaaT Bogoii
[0 METKW 1 MepemeLunBaroT.

Tabnuua 4
MaccoBast 0151 CypbMbl. % Macca HaBecku, r
Or 002 po 01 1
Cs.01 . 035 05

3mepsatoT aTOMHY abcopbLmio CypbMbl B MAaMeHW aleTUNeH-Bo3AyX Npy A/inHe BOMHbl 2311 HM
napasinesibHo C pacTBopaMun ATA MOCTPOEHWS rpafyvpoBOYHOrO rpaduka v KOHTPOLHOTO OMbITa.

KoHLeHTpauuio CypbMbl B PaCTBOPe HAaXOASAT MO rpagyvpoBOYHOMY rpadimiky.

43.2. [ns nocTpoeHns rpaflyMpoBOYHONO rpadika B BOCEMb CTaKaHOB M3 (hToponiacTa uim nnaTu-
HOBbIE YaLLlK/ NOMELLAT HaBECKY 0/10Ba BbICOKOW YMCTOTbI Maccoil B COOTBETCTBUM C Tab. 4 1 pacTBOPSAIOT
B 10 cm3cmecy 18 pacTBOpeHus, f06aBnss ee HeGONbLLIMMY MOPLUAMU BO M3bexaHne BypHOWA peakuuu.
Mo OKOHYaHWW pACTBOPEHWS COAEPXMMOe CTakaHa HarpeBaloT B TeyeHuWe 1—2 MUWH. He [0BOAA [0
KUMEHUS, N OXNaXAAtoT. PacTBOp MEPeHOCAT B MepHble KOobbl BMeCTUMOCTbIO 50 CM3 U B CEMb U3 HUX
oTmepstoT 2,0: 4.0: 6.0; 8.0; 10,0; 15,0 1 20,0 cm3cTaH4apTHOrO pacTBopa CypbMbl, YTO COOTBETCTBYET 0.2;
0.4; 0.6; 0,8; 1.0; 1,5 n 2,0 Mr cypbMbl, JOBOAAT BOAOW [0 METKW W MepeMeLLnBatoT. 3MepsatoT aTOMHYHO
abcopbunio cypbMbl, Kak ykaszaHo B N. 4.3.1. 1o MonAy4YeHHbIM 3HayeHUAM aTOMHOW abcopbuun wu
COOTBETCTBYHOLLMM UM KOHLEHTpaLMAM CypbMbl CTPOST FPagyMpOBOYHbI FpatuK.

44, Ob6paboTKa pe3ynbTaTtos

4.4.1. MaccoByto foNt0 cypbMbl (/1) B MPOLIEHTaxX BbIYMCAAKOT MO opmyne

y_ (C - C)m-100
T ,
rage C, —KOHLEeHTpauma CypbMbl, HaliieHHas no rpasyvpoBOYHOMY rpaduky, r/cm3;
C, —KOHLEeHTpauus CypbMbl B pacTBOpPe KOHTPO/LHOrO OMbITa, HafeHHas Mo rpagyvMpoBOYHOMY
rpaguky, r/cm3
V —o6bem pactsopa npobbl, cm3;
T —Macca HaBeCcKW 010Ba, T.
4.4.2. AOGCONOTHbIE [OMYCKAeMble PACXOXAEHWA Pe3y/bTaToB napasie/lbHbIX OMNpeaeneHunii npu go-
BepuTeNbHOI BepoATHOCTM 0.95 He [O/MKHbI MPEBbLILLATL 3HAYEHWI, NPUBEAEHHbIX B Tabn. 2.
Pasn. 4. (BBegeH 4ONONHUTENbHO, M3m. Ne 2).
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