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Method for the determination of tin

OKCTY 1709

Jarta sBepenus 01.01.95

Hacroawuii crangapt ycTaHaBJHBAaeT MeTOX HHBEPCHOHHOH mepe-
MCHHO-TOKOBOH BOJIbTAMIEDOMETPHH 1JIS1 ONpELeNeHHs 0.10Ba B TraJ-
Juu (1IpH MaccoBo# noJe odioBa ot 31076 no 1-10-* %).

MeToj OCHOBaH Ha COOCaXKneHHH coemuuHeHui oaosa (IV) c doc-
¢daroM Gepusyiusg B aMMHa4yHOM pacTBOPe STHJIEHIHaMHHTETPayKcyc-
HO# KHCJIOTH!, pacTBOPEHHH OcafKa B PacTBOpe COJITHOH KHCJOTH H Ofl-
peleseHHH 0J0Ba METOAOM HHBEPCHOHHOH NepeMeHHO-TOKOBOH BOJIbT-
aMIEPOMETPHH B NIPHCYTCTBHH XKeJaTHHA.

1. OBLIHE TPEBOBAHHS

O6uine TpeGoBaHMs K METOAYy aHaju3a ¥ TpeGoBaHusi 6esomacHo-
ctu — no FOCT 13637.0.

2. ATIMTAPATYPA, PEAKTHBbBI H PACTBOPHI

[onsiporpagp TIIIT-1, TIY-1 uan aHaJOrHUHBIA CO CTallHOHADHBIM
PTYTHBIM 3JEKTPOAOM H 3JIEKTPOJHTHYECKOH siuelikoil moasporpada c
BHEIIHUM aHOAHBIM OTjejeHHeM. B aHoaHoe oTje/ieHre 3aJiMBAIOT Me-
TAMIHYECKYIO PTYTh H nojsporpabuyeckuii PoH.

Becur naGoparopusie 1-ro kaacca no FOCT 24104.

dopsakyyMubiit Hacoc Mapku BM-461-M unu aHaJOTAUHBIA,

[TauTka 3sexTpudeckas Ja6opaTopHas MomHocToio 400 Br.

Kosi6bl Mepubie BMecTuMOcThIO 50, 100, 200 1 1000 cm3.

Usnanue oduunaabvuoe
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FOCT 13637.5—93 C. 2

Luanunpel MepHble BMecTHMocThI0 10, 25 u 50 cm®.

Munerku ¢ aeaennsimu Ha 0,1; 0,2 u 1 cMm3.

Boponka Broxnepa gnametrpom 100 mm.

KBapueBsie npoOGHPKH C OTBOAOM AJisi OTCOCAa BMECTHMOCTBIO
40 cm3.

Crakanbl XHMHYeCKHE BMeCTHMOCThIo 2000 ¢M3, 250 cm?.

Crexna yacoBble gfuamerpom 90 M.

Guiabtp OKII-32-ITOP40.

TTanouku cTeKJAsSHHBIE.

Kon6a Bynsena BMectuMocThio 500 cm3.

Kanesnpuuia BMecTHMOCTBIO 50 cm3.

Kucsota consnas ocoboit unctoret no F'OCT 14261, nepernannas
11 pacTBOpPH KOHUeHTpauuel 3 n 1 Mosan/am3.

Kucsota azoTHast ocoboit uncrorst no I'OCT 11125.

Kucaora oprodocdopuas no TOCT 6552, pasbasnennas 3: 1.

AmMuak Boauwblii oco6oii unctors mo I'OCT 24147 u pasGapnen-
HbHi 1@ 1.

Pryrs Mapku PO o TOCT 4658. .

ITonsiporpaduyeckuit GoH — pacTBOp COJAAHOH KHCJOTH C  KOH-
neHTpauunel 3 mosn/ams.

Ilapckas Bogxa — CMeCh KOHLEHTPHPOBaHHBIX a30THOH U COJIAHOH
KHCJIOT B COOTHOUIEHHH 06beMoB 1 : 3.

Kanuii mapranuosokucasii no TOCT 20490- .

CrnupT 3THJOBbIA pekTHPHKOBaHHBI Texnpdeckuii no TOCT 18300
MCMOJIB3YIOT TIPH 3apsiiKe 3JEKTPOLOB B COOTAETCTBHH C HHCTPYKIHEH
K noJasporpagy.

Kaaust ruppookucs no FOCT 24363.

LuHK rpany/IHpOBaHHbI.

LluHK XOpHCTHI, PACTBOP ¢ MaccoBoil KonneHTpalueii 0,5 Moan/am®.
3,2690 r rpaHyJUpPOBAHHOrO IHHKa TmoMeulail0T B CTakaH BMeC-
taMocThi0 300 cm®, cMmaumBaloT 20—30 cm3® SOAbl H IPHJIHBAIOT He-
OOJBIIMMH NMOPUHSAMH 25 cM3 pacTBopa neperdaHHOH COJISTHOM KHCJIO-
Thl. PacTBop ynmapHBalOT 10 BJIaXHBIX coJeil, COJIM PacTBOPAIOT B BO-
Jle, TIepeBOAAT B MepHyI0 Konby BMectTumocTpio 100 cM? posoasar a0
MEeTKH BOJOH.

BuaucTunnupoBaHHas BOAA: JHCTHJJHPOBAHHYIO BOAY HaJ/JHBAIOT B
KoJsibe KBapueBOro NneperoHHOro ammnaparta BMeCTHMOCTglo 2 110M3, Ha-
chinanTt I T ruapaTa OKUCH KaJIHs W MapraHugBOKHC/IBIM KaJjHH 10 HH-
TEHCHBHOIO OKpamuBaHHA. PactBop xunsrsT- Cobupaior cpeaHO©0
(pakuuO AUCTHJAATA, COCTABJASIOWYIO !/3 B3ITOTO o6beMa AHCTHJIH-
POBaHHOM BOJiE, NEPBYIO H TPETHIO (pakunyu ofOPacHBaIOT.

Conb aunatpuesas sthaeHanamun-N, N, N', N'-TetpaykcycHoi
KHCJIOTH, 2-Boanas (Tpuaon B) mo TOCT 10652.
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PacTBop 3TH/IeHAHAMHHTETpAayKCycHOH KHcJaoThi: 500 r Tpuiaona bB-
3aauBaiot 300 cM3 GUCTHANHPOBAHHOH BOAB B CTaKaHe BMECTHMOCTbHIO
2 nM% u 3aTeM NpH NepeMenIHBaHHH CTEKJSHHOH NaJo4KOoH n06aBJAAIOT
KOHIEHTPHPOBAHHBIH pacTBOP aMMHakKa 10 MOJHOIO PacTBOPEHHS.
Ecau pactBOp MYTHBIH, TO ero OTQUJILTPOBLIBAIOT 4Yepe3 MJOTHHIH
CKJIag4aThiil GUJIBTP B CTaKaH BMeCTHMOCTHIO 2 nm3. 3aTeM npoBOAAT
HeliTpanu3allHl0 pacTBOPOM IEPErHAHHOH COJIAHOH KHCJOTH 10 TeX
nop, NMOKa ONyLIeHHBIl B CTaKaH Kycouek cHHelt WHAuKaTopHOH Oy-
Maxxku KoHro He okpacutcst B KpacHo-6ypbiii uBer (pH 3). Beigesns-
WHACS NPH 3TOM OCaJOK STHJAEHAHAMHHTETPAYKCYCHOH KHCJOTHI OT-
(nIabTPOBLIBAIOT Yepe3 OyMarkublli GuabTp Ha BopoHKe DioxHepa 1
NPOMBIBAIOT 5—7 pa3 XOJOAHOH AHCTHIJIMPOBAHHOMN BOLOH.

[TpoMBITHI OCaZOK NMEpeHOCAT B CTaKaH M PacTBOPSIIOT B aMMHaKe
(1:1). MoasipHyl0 KOHIEHTPALHIO pPacTBOPa 3THJIEHIHAMHHTETPAaYK-
cycHOll kHca0THL ycranas/miBaloT nmo 'OCT 10398 no pactBOpy coam
LUHKa.

Bepuans ruAPOOKHCS.

Pacreop Gepuanusi: 36 r reApoOKHCH O€pUIJIHS PAacTBOPAIOT B
pacTBope COJISIHOH KHCJOTH KOHUeHTpauue#l 3 mosb/am%. PacrtBop
NePEHOCAT B MepHYI KoJa6Gy BMectumocThio 500 cM® W JOBOAAT KO
METKH PacTBOPOM COJISTHOH KHCJIOTH ¢ KOHUeHTpauueit 1 moun/am3.

Xenatnn numerost no F'OCT 11293, BoaHbI PacTBOp KOHIEHT-
pauueii 5 mr/cm3,

MertusoBblit  OpaHKeBHi BOAHBIA  pacTBOp  KOHUEHTpalHeR
1 Mr/cMm®,

®enondranens, cnHPTOBOH pacTBOp KonueHTpauueidl 1 mr/cmd.
OpHOXPOM YepHbIH.
Ouoso no T'OCT 860.

PactBop osoBa (ocnoBHOM): 1 T onoBa pactBopsior B 100 cM® ne-
perHaHHOH COJISIHOM KHCJOTH H 5 cM3 a30THOfl KHCJOTH IPH Harpesa-
uun. Ilocne pacTBOpeHHSt M HCUE3HOBEHHsS (KeJTHIX INapoB OKCHAOB
a30Ta pacTBOD OXJaXAaloT, MePeBOASIT B MEPHYIO KOJOy BMeCTHMO-
crbio 1000 cM® H 10BOAAIT A0 MeTKH noJsporpadngeckHM ¢GoHOM.

1 cM? pacTBOpa comepxHT 1 Mr osoBa (IV).

PactBop oJjoBa (paGoumii): 10 cM3 ocHOBHOrO pacTBopa 0J0Ba
NPHJHBAIOT B MePHYIO KoaOy BMectHMocThio 100 cM®, mosmBaloT moJs-
porpacuyeckuM GOHOM O METKH H MepeMelIHBaoT.

1 cm® pactBopa cogepxut 100 Mkr ojioBa (IV).

BoJsiee paz6apiennble paGoyHe pacTBOPbI 0JI0BA TOTOBAT II0OCJAEN0-
BaTeJbHbIM pa3baBiieHHeM moJsiporpaduueckaM GoHOM B OOHEMHOM
OTHOWIEHHH 1 : 9 B IeHb ynoTpebJieHusl.
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3. NPOBEXEHHE AHAJIH3A

3.1.PacTtBopeHnue mpobu

Hagecky ra/uns macco#ft 2 r pacTBOpSIIOT MPH HArpeBaHud B 25 cm®
CMECH TeperHanHod cOJSHOM Y a30THOH KHCJOT, B3ATOM B COOTHOLIE-
HHH 00beMOB 5: 1, B cTakaHe BMecTHMOCThIS-300 cM3 OJ YacoBHIM
crekaoM. [locje pacTBOpeHHS NPOGH CHUMAIOT CTEKJO, OOMBIBAIOT
CTEKJ/O H CTEHKH CTaKaHa AHCTH/JIMDOBAHHOH BOJAOH, 3aTeM DacTBOp
ynapuBalT npubau3nuTenbHo 10 15 cm®. CreHku crakaga o6MBIBAIOT
JBa pa3a AHCTH/JIMPOBAHHOK BOJOH mopuusmMu no 15—20 cm?, xax-
IAbIH pa3 ynaphBas COJAEpPXKHMoe CTakaHa mpuOJH3HTeNbHO H0 15 cM3
ITocne monHoOro yaajeHHsl OKCHJAOB a30Ta B CTAKaH NpuauBaior 60—
—80 cm® aucTHanHpoBaHHOHK BoAH, 2 cM® ¢ocdHopHOA KHCJOTH,
30/M cM3 pactBOpa 3THJEHAHAMHHTETPAyKCYCHOM KHCJOTH (rZe
M — wMmoJasipHasi KOHIEHTpPalusi 3TOrO pacTBopa, MOJb/AM®), 2 Kaniu
pacTBOpa MEeTHJOpDaH>XKa H BOAHBIH pacTBOp aMMHaKa O XeJTOH OK-
packH MeTuJopaHxa. Pacrsop narpepaior 10 Kuneuus. [Jo6aBasior B
HEro COJISIHYIO KHCJOTY IO KallisiM 10 cJa6Go-po30BOTO OKpallHBaHHS
metHJaopanxa. 3ateM Aobasasior 0,3 cm3 pacTBopa GepHiius, 2 Kan-
Ji1 pacTBopa GdenondTanerHa ¥ BOAHLI pacTBOp aMMHaKa GLICTPO OX-
Hoit mopuuei. Heo6xoluMoe KoJiHuecTBO aMMHaKa AJsl HeldTpaJiu3a-
IIMM pacTBOpa A0 KPaCHOH OKpackH ¢eHospTaseHHA yCTAHABIHBAIOT B
napaJjJesbHOM ONBITE C TeM XKe KOJHYECTBOM 3THJIeHIHAMHHTETpayK-
CyCHOH KHCJOTH. 3aTeM B pacTBOp J06aBJsOT 2 cM3 pacTBOpa aMMH-
aKa u Topsyylo BOAy Ao obuiero o6bema 150 cm3 Pactsop uwepes 1—
2 MHH IepeMelIHBAaloT CTeKJISHHOR MaJsioukoil H OCTaBJSIOT A0 Koary-
JAfuME  ocajaka. [lopsAaumii pacTBOp OTCAacHBAlOT 4Yepe3 MOPHCTHIH
¢uaptp OKII B KonGy Bynsewa, a ocaaok ua ¢HAbTpe NPOMHIBAIOT
10 pas ropsiueii 6GHAUCTH/IHPOBAHHON BOLOH.

32.ToassporpadupoBanue

OTMBITHIT Ocafok (ochaTa GepHians pPacTBOPSIIOT Ha IOPHCTOM
¢unbtpe B 15 cM® (B ABa mpuema) NeperHaHHOW COJASIHOA KHCAOTOH.
PacrBop orcaceBaloT B KBapLeByl0 NpoGHPKY C OTPOCTKOM, (HJIBTP
npombiBaloT 12 cM3® GuAHCTHANHPOBAHHOH BOABL. IIpOMBIBHYI0 BOALY
Takxe OTcachiBalOT B Npo6HPKY. K pactBopy B npobupke 106aBJsOT
ABE Kanau pacTBopa KejsatuHa. PacTBOp nepeBOAAT B MepHBIH LH-
JUHAD ¥ NOBOAST GHAMCTHJIHPOBAaHHON BOZOH Jo 25 cm3. MuBepcu-
OHHBlE BOJIbTAMIEPOrpPAMMbI IONYYEHHOTO PAacTBOPA PETHCTPUPYIOT
B CJeAYIOIIMX YCJAOBHSX: pa3Mep CTAaLMOHAaDHOH PTYTHOH KaIJIM COOT-
BercrByeT 20 HeJeHHsiM UacOBOTO HH/MKATOpa; IOTEHLHAJ HaKOILIe-
Husa MHHYyC 0,60 B; nmpoao/KHTENbHOCTD HAKOI/IEHHS C HepeMelIHBaHH-
em 3 muH. [Torennuasa nuka ososa oxkodo munyce 0,49 B. Boasramme-
porpamMMy KaxJoro pacTsopa CHHMAIOT TPH pasa.
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33. PacuiudpoBxa HHBEeDCHOHHBIX BOJbTaMmle-
porpamm

BhicoTy mHKa u3MepsioT No BePTHKAJIH, NPOBEACHHOH uepe3 BepIlu-
Hy [IHKa [0 NepecedyeHHsl C KacaTeNbHOH, COCIUHAWINEH OCHOBAaHHUSA
BeTBell muka. Kaxpaas W3 BHICOT MNHKAa He JIOXKHA OTJAHYATHCH OT
CpPeAHero apH(MeTHUECKOro 3Ha4YeHHS BLICOTHL NuKa H OoJsee yeMm Ha
0,2 H. Ecau BbicOTa NepBOTO NMHKa OTJAHYAETCS OT CPEJHero 3HaYeHHs
H 6oaee uem Ha 0,2 H, TO BHICOTY I€pBOro NHKa He YUUTHIBAIOT.

Maccosyio foJ10 0j0Ba B npofe onpeaessioT No MeTony K00aBoOK,
Jlob6aBky pasbaBseHHoro pabodero pacTBopa 0J0Ba 00beMOM He 6o-
Jee 1 cm3 BBOAAT B Bechb 00beM TNoOJsiporpadupyeMoro pacTBopa.
PacrBop ¢ po6aBkoil moasporpadupyioT Tak xKe, Kak M aHaJH3Hpye-
MBblif pacTBOP.

JloB6aBka n0JKHA yBeJHYHBAThL MacCy 0JIOBa B noJsporpadupye-
MOM pacTBOpe (M BBICOTY MHKa) B 2—3 pasa, ecJlu COAEpPKaHHe 0JI0Ba
B npo6e X, BoiukcaeHHoe 1o 1. 4.1, He MeHbine 3. 10-8 9,

Ecau X meubumie uyem 3-107% %, 10 go6aBka [0JKHA OBITh
0,05 mxr onoa. Ilpu X Goabwe yem 31076 Y%, no6aBka no/KHa
ObiTh He MeHblie 0,1 MKr 1 He 6oJbliue 2 MKT.

C xaxo# cepueli npo6 NpoBOAAT ABA KOHTPOJbHBIX ONBITA.

4. OBPABOTKA PE3YJIbTATOB

4.1. MaccoBywo jpoJ0 ojoBa (X) B NpoueHTax BBIYHCJAIOT NO Qop-
MyJie

X:“- M'H1'10—4
v+Av !
my (Hz' ) —H, )
rape m — Macca oJioBa B llOﬁaBKe, MKT,
H| — cpeanss apudMerHyeckas BBICOTAa NHKa IHoJsporpadupy-

eMoro pactopa mpoObl 3a BHIUETOM cpejHeapHdpMeTHYeC-
KO0 3HAQYEHHs BLICOTH MHKa 0JIOBA B KOHTPOJbLHOM OIIBITE,
MM,

M, — Macca HaBeCKH raajusd, T,

H, — cpeansass apupmernyeckas BbicOTa IHKa pacTBopa NpoOH
¢ 106aBKOH 32 BHIUETOM CpelHeapH(PMeTHUechoro 3HaYeHus
BBICOTHL THKA 0JI0BA B KOHTPOJIBHOM OMbBITE, MM,

v — o0beM Tnoagporpa¢upyeMoro pacrBopa HaBeckd TNPOOH,
cmd,

Av — 06beM no06aBkH, cM3.

CpeznHeapHudmeTiuecKoe 3Ha4Y€HHE BLICOT NMHKOB oJoBa (H), mo-
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JIYI€HHbIX B KOHTPOJbHBIX ONBITAX, MM, He JOJIKHO NpeBbIllIaTh 3HAYe-
HUA

v-+Av
= — —H, ) -0,05

m
4.2. 3a pe3yabTaT aHa/K3a NPHHUMAIOT CpefiHee apHdMeTHUECKOe
3HaueHHe JBYX pe3y/IbTaTOB NapaJlesibHbIX ONpeJeseHHH, NPOBeleH-
HBIX H3 OTAEJNbHBIX HaBECOK.
Honyckaembie pacxoxAEHHS [ABYX pPe3yJabTaTOB NapaJjiiebHbIX
onpeiesNeHHH H ABYX pe3yJbTATOB aHaju3a (pas3HOCTb OGOJbLIEro H
MeHbIlIero) ¢ JOBepHuTesbHO BeposiTHOCThIO P=0,95 mnpuBeneHn B

Tabauue.

He— (H,

Maccosas noas onosa, % Honyckaemoe pacXoxaeHue, %
3.10-¢ 2-10-¢
6.10-6 3.10-¢
1,0-10-% 0,4-10-°
5. 105 2.10-%
1,0-10-4 0,2-10-4

HonyckaemMble pacXoXAeHHS AJs NPOMEXYTOYHBIX MAacCCOBBIX J0-
Jieil 0J10Ba PACCYHTHIBAIOT METOJAOM JIHHEHOH HHTepIOJsSLHH.

4.3. Kontposab npaBHAbHOCTH aHA.1KM3a TPOBOANT METOLOM A00a-
Bok no 'OCT 25086.
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HHOOPMAILHOHHDBIE HAHHDIE

MEHTDI

HOPMATUBHO-TEXHUYECKHE

JAOKY-

Q6osnauenne HTJ,
Ha KOTOpHIi AaHa CChiJKa

Homep paapena,

nyHKTa
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Pasa.
Pasz,
Pasa.
Pasa.
Pasza.
Pasna.
Pasa.
Pagja.
Pasga,.
Pasn,
Pasa.
Paszn.
Pasn.
Pa3sa.
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