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Method for the determination of tin

OKCTY 1709

Iata ssepenus 01.01.94

HaeTtosumii CTaHAAapT ycTaHaBJAHBAaeT METON HHBEPCHOHHOH mepe-
MEHHO-TOKOBOIi BOIbTAMIEPOMETPHH IJisi ONpefesieHHs 0JI0Ba B raJ-
JHH (NpH MaccoBoil AoJe o0Ba ot 3-10-6 go 1-10~* %).

MerTop OCHOBaH Ha COOCaXKJAeHHH coeiuHenuii onoBa (IV) c doc-
tdatoM GepHIIHS B aMMHAa4yHOM DAacTBOpe STHJEHAHaMHHTETPayKCyc-
HOM KHCJIOTHI, PACTBOPEHHH OCafiKa B PacTBOPe COJIAHOH KHCJOTH H Ofl-
pelelleHHH 0/10Ba METOAOM HHBEDCHOHHOH NEPEMEHHO-TOKOBOH BOJBT-
aMIIEPOMETPHH B MPHCYTCTBHH XKeJAaTHHA.

1. OBIHE TPEGOBAHHSA

Ob6upe TpeboBaHHA K MeTOAy aHa/ju3a M TpeGOBaHHA Ge30MacHO-
cry — no TOCT P 50429.0.

2. AINNAPATYPA, PEAKTHBbBl H PACTBOPbDI

Hoasporpag TIIIT-1, ITY-1 unx aHaJXOrHYHBIA CO CTAHOHAPHBIM
PTYTHHM 3JeKTPOAOM M 3JeKTPOJUTHUecKol sueiikoii moasporpada c
BHELIHHM aHOJHHIM OTAejeHHeM. B aHoAHOe OTAe/eHHe 3aJHBAIOT Me-
TaJJIHYECKYIO PTYTh U noasiporpaduyeckuii Qox.

Becw na6opatopunie 1-ro kaacca mo TOCT 24104.

dopBakyymublii Hacoc Mapki BM-461-M uan ana/orHuHBIA.

IlnuTKa saeKTpHUecKas jjabopaTopHas MoLlHOCThIO 400 Br.

Hspanue odHuHaAbHOE
Hacrosmuii cTRHRAPT He MOXeT GbiTh MOAHOCTHIO MAH YACTHUHO BOCMPOH3BEACH,
THPAIKUPOBAH H pacnpocTpaHed Ges paspemenun Toccranpapra Poccun
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C. 2 TOCT P 50429.5—92

Koa6er MmepHble BMecTHMOCTBIO 50, 100, 200 1 1000 cM3.

Lansuaps Meprsie BMecTuMocThbio 10,251 50 emB.

IMunetku ¢ geaeuuamy Ha 0,1; 0,2 u 1 eMm3,

Bopounka Broxnepa anamerpom 100 MMm.

KBapueBbie NpoGHPKH C OTBOAOM JAJdsi OTCOCAa  BMECTHMOCTHIO
40 cMmd.

CrakaHb xUMHYeCKHe BMecTHMOCTBIO 2000 cM3, 250 cm3:

Crekaa yacoBble AHaMeTpoM 90 MM.

duabtp GKI1-32-TTOP40.

TTanouku cTekasiHHBIE,

Kon6a Bynsena smectuMoctbio 500 cm3.

KanenbHHIa BMECTHMOCTbIO 50 em3.

Kucnora consinas ocoboit uucrorsl no I'OCT 14261, nepernanuas
H pacTBOPHI KOHUeHTpauue 3 u 1 Moab/am3.

KucsoTa asotHas oco6oit uncToTh no TOCT 11125.

Kucaora oprodochopuas no TOCT 6552, pas6asnennas 3:1.

AmMuak BofHblii 0co60ii yHcToTH mo I'OCT 24147 u pasbasieH-
Hbii 1:1.

Ptyrs Mapku PO no FOCT 4658.

ITonsporpaduueckHit ¢poH — pacTBOp COJIAHOH KHCJIOTHI C KOH-
eHTpanueit 3 Moab/aM3,

Ilapckasi BOIka — cMeCh KOHLEHTPHPOBAHHBIX A30THOH H COJIAHON
KHCJIOT B COOTHOLHeHHH 06beMoB 1:3.

Kanuii mapranuosokucanii no FOCT 20490.

CuupT 3THIOBHIA DeKTH(HKOBaHHBIN Texuuyeckuit no 'OCT 18300
HCNOJB3YIOT NIPH 3apsilike 3JEKTPOAOB B COOTBETCTBHA C MHCTPYKI(Heft
K noasporpagy.

Kaunus rugpookuch mo F'OCT 24363.

LIuBK rpaHyIHPOBAHHHI.

L{uHK XJIOPUCTHIf, PacTBOpP ¢ MaccoBoil KOHUeHTpauHei 0,5 Mosb/am3.
3,2690 r rpaHyJAHMpOBaHHOTO NHHKA MOMEILAIOT B CTAaKaH BMecC-
tuMocTbio 300 cm3, cMauuBaor 20—30 cM?® BOAH M NPHJIHBAIOT He-
60bUIHMHE TIOPUHAMH 25 ¢M® pacTBOpa NEPerHaHHOH COJNSHOW KHCJO-
Th. PacTBOp ymapHBAIOT A0 BJaXXHHX cOJel, COAH PAacTBOPAIOT B BO-
Ie, MepeBOlAAT B MEPHYIO Koa6y BmecTHMOCThIO 100 cM3, noBomaT Ao
MEeTKH BOJOi1.

BuaucTuaAKpOBaHHAas BOAA: AHCTHJJIHPOBAHHYIO BOAY HaJHBAOT B
KoaGe KBaplUeBOro INePeroHHOro anmapara BMeCTHMocTbio 2 am3, Ha-
chnalorT | r rHApaTa OKHCH KaJlis H MapraHHOBOKHCJBIH KaJHi KO HH-
TeHCHBHOro OKpalmuBaHusi. PacTBop Kunsarar. Co6HpaloT CpeaHiono
$paKuuio LHCTHIATA, COCTAaBJSIOMYIO /3 B3sATOro 06beMa AHCTHIIH-
POBaHHOM BOAH, NEPBYIO H TPEThbIO PPaKUHH OTE6PACHBAIOT,

Coap nAunaTpHeBam sTHaeHAHaMuH-N, N, N’, N'-terpaykcycHo#
KucaoTH, 2-BogHas (tpuaod B) no T'OCT 10652.
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PacTBOp 3THJEHIHAMHHTETPAyKCycHOM KHcaoTh: 500 r Tpuiona b
3aauBaior 300 cM® QHCTHJIJNHPOBAHHOMK BOJAbl B CTaKaHe BMECTHMOCTHIO
2 oM® U 3aTeM NpH NepeMelUHBAHHH CTEKJAsHHON MaJouKoii 106aBaSIOT
KOHIIEHTPHPOBAHHBI DacTBOP aMMHaKa JO IIOJIHOFO DPaCTBOPEHHS.
Ecau pacTBOpP MyTHBHIM, TO €ro OTQH/IbTPOBHBAIOT 4Yepe3  IVIOTHBIH
CK/AajyaThiil QUABTP B CTAaKaH BMeCTHMocTbiO 2 am3. 3ateM NpPOBOAAT
HeHTPaJIH3aLHI0 PAaCTBOPOM INePEerHaHHOH COJNSIHOH KHC/JIOTH A0 TeX
nop, MOoKa ONyIIEHHHi B CTAKaH Kycouek CHHeH HHAHKaTOpHOH OY-
maxkku KoHnro ne okpacures B Xpacho-6ypuiit user (pH 3). Buigenns-
UIHACA TNPH TOM OCAJOK 3THJIEHAHAMHHTETPAYKCYCHOH KHCJOTH OT-
$HIBTPOBHIBAIOT Yepe3 GyMaXKHbiit (QHJABTP Ha BOpOHKe Dioxnepa u
NPOMBIBAIOT 5—7 pa3 X0A0AHOH ANCTHIIHPOBAHHOM BOAOH.

TIpoMbiTHii 0CafiOK NMepeHoCAT B CTaKaH H PacTBOPAIOT B aMMHaKe
(1:1). MoasipHYy!O KOHHEHTPALHIO pacTBopa 3THJICHAHAMHHTETPayK-
cycHoii KHcaoTH ycradasiausalor no F'OCT 10398 nmo pacrBopy-cosu
HHHKa.

Bepunnusi rHAPOOKHCH.

PactBop 6epuiius: 36 r rHAPOOKHCH OepHJINS PacTBOPSIOT B
pacTBope COJISHOM KHCNOTH KOHLeHTpauHeit 3 mMoab/aAm®. Pacrsop
TIePEHOCAT B MepHYIO K06y BMeCTHMOCTIO 500 cM® H  10BOAST RO
METKH PACTBOPOM COJIAHOf KHCJIOTHL ¢ KOHLeHTpanuei 1 moan/am3.

JKenarun nuweBoit no TOCT 11293, BoAHBI PacTBOP KOHUEHT-
panueit 5 Mr/cmd.

Meru/ioBoli  OpaHXKeBbIi BOAHBI  PACTBOP  KOHUEHTpalHe
1 mr/cm?.

dexondTasen, CNUPTOBOH PacTBOP KoHueHTpaumed 1 mr/cmd,

DPHOXPOM YepHBIH.

Ouoso mo I'OCT 860.

PactBop osoBa (ocHOBHO#): 1 r osoBa pacrBopsiior B 100 cM? me-
PEerHaHHON COJIAHON KHCJOTH H 5 CM3 a30THOM KHCJOTHI NPH Harpepa-
HuH. Ilocsle pacTBODeHHSt M HCUYE3HOBEHHS XKeJThIX NapoB OKCHAOB
a30Ta pacTBOP OXJIAXKAAIOT, NepeBOAAT B MepHylo Koaby BMecTHMO-
ctbio 1000 cM® u RoBoAAT A0 METKH noasporpaduueckum doHOM.

1 cm® pactBopa cogepxut 1 mr ostoBa (IV).

PactBop onoBa (paGouwmii): 10 cM® ocHOBHOro pacTBOpa 0JI0Ba
NPHJIHBAIOT B MePHYIO Koa6y BmecTHMOCTbI0 100 cM®, nonHBalOT moas-
porpacduyeckuM GoHOM N0 METKH H MepeMellHBaloT.

1 cm® pactBopa comepxut 100 mxr osoBa (I1V).

Bonee pasGaBnenHue paGouyHe PacTBOPH OJI0BA TOTOBAT MOCJAEH0-
BaTeAbHbIM pasfaBiienueM nodsporpaduueckum ¢oHoMm B o6beMHOM
oTHOweHHU 1:9 B JeHb ynoTpeb/eHH .
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3. NTPOBENEHHE AHAJIH3A

3.1. PactBopenHe npobH

Hapecky ranaus Maccoii 2 r pacTBOPSIOT NpH HarpeBaHUH B 25 cM?
CMeCH TeperHaHHof COJNSTHOM H a30THOH KHCJOT, B3ATOH B COOTHOIle-
HHH o6beMoB 5:1, B crakaHe BMecTHMOCTbIO 300 cM® MO 4YacOBbIM
crekaoM. Ilocse pacTBOpeHHst mpPOGhl CHHMAIOT  CTEKJNO, OOMHBAaIOT
CTEKJ0 H CTEHKH CTaKaHa JIHCTHJIJIHDOBHHHOI? BO}IOﬁ, 3ateM pacTBop
ynapuBaoT npubausuteabHo Ao 15 cM3. CTeHKH cTakaHa OOMBBAlOT
ABa pa3a AHCTH/IJIHPOBAHHOH BOJOH mopuHsiMu no 15—20 cm® kax-
AbIi pa3 ynapuBas COAepXHMOe CTakaHa NPHGIH3HTeNbHO A0 15 cm3.
IMocne moaHOro yAajeHHsi OKCHAOB a30Ta B CTaKaH NpHAHBaIOT 60—
—80 cM3® JHCTHANHDOBAHHOM  BOAH, 2 cM®* (ochopHO KHCJOTHI,
30/M cM® pacTBOpa STHJEGHIHAMHHTETPAYKCYCHOH  KHCJOTH (rae
M — MoAspHAs KOHIEHTPAllHsi 3TOrO0 pacTBopa, Moab/am3®), 2 Kamnu
pacTBopa METHJIOPAHXKa W BOJAHBI PacTBOp aMMHAaKa J0 XKeJTOH OK-
packu MeTHJOpaHka. PacTBop HarpeBalorT Ao kuneHHs. Jo6asisior B
HEro COJISIHYIO KHCJOTY IO KamjisM A0 cJa60-pO30BOr0 OKpallHBaHHs
MeTHJopaHxKa. 3ateM aobasasior 0,3 cM® pacTeopa Gepuanus, 2 Kam-
JH pacTBopa deHoAGTaNeHHA H BOJHHI PAcTBOP aMMHakKa OGHCTPO OX-
Hol nopnuell. Heo6xoauMoe KoH4eCTBO aMMHaka s HeHTpaaH3a-
LHH pacTBOpa A0 KpacHOi OKPackH ¢eHoJ(TaneHHa YCTaHABJAHBAIOT B
napajfejbHOM ONMBITE C TeM 3Ke KOJHYEeCTBOM 3THJEHAHMaMHHTETPayK-
CYCHO# KHCJOTHL. 3aTeM B pacTBop A00aBAAIOT 2 CM3 pacTBOpa aMMH-
aKa H ropsuyo Boay 40 o6umero o6bema 150 cm®. Pacrop uepes 1—
2 MHH nepeMelIHBAIOT CTEKJISHHOH NaJOYKOH H OCTaBAAIOT A0 KOary-
JAUHH ocafka. ['opsuuii pacTBOp OTCACHIBAIOT Yepe3  NOPHCTHHT
¢uabtp OKII B Kon6y ByH3ena, a ocagok Ha (HABTPEe NPOMHBAIOT
10 pas ropsiue#i 6HIHUCTHIANHPOBAHHOH BOLOH.

32 IloasporpadupomBanHue

OTMHTHI 0cafoK ¢ochara GepuHsg PACTBOPAIOT HA ITOPHCTOM
¢uabtpe B 15 cM® (B ABa IpHeMa) NeperHaHHOH COJNSAHOH KHCJIOTOM.
PacTBOp 0TCACHIBAIOT B KBapieByl0 MpPOGHPKY ¢ OTPOCTKOM, (HJILTD
npoMuBalor 12 cM® GuAHCTHANHPOBaHHOM BOAH. ITpoMBIBHYIO BoOAY
TaKXe oTcachiBaloT B npobupky. K pacTBopy B npo6upke no6aBasior
IBe KaIJIH pacTBopa ejaTHHa. PacTBop mepeBOoAAT B MEPHBIH IH-
JIHHAD H JOBOAAT GHAHCTHJANHPOBaHHOK Boaol no 25 cm3. Husepcu-
OHHBEe BOJIbTaMIEPOrPAMMBEL - IOJYYEHHOTO PacTBOpPa PErHCTPHPYIOT
B CJAeLYIOIHX YCJIOBHsX: pa3Mep CTallHOHAPHOH PTYTHO# Kamju COOT-
percTByeT 20 HesleHHsiM 4YacOBOrO HHAHKATOPa; NMOTEHUHAJJ HAKOMJe-
nus MuHyc 0,60 B; npofo/KHTENbHOCTh HAKOIVIEHHS C NepeMellHBaHH-
eMm 3 mun. [ToTenuuan nuxa osoBa okojo MuHYyC (0,49 B. Bosabramne-
porpaMMy Ka:;KJIoro pacTBopa CHHMAaIioOT TPH pasa. -
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33. PacumiudpoBKa HHBePCHOHHHX BOJAbTaMme-
porpamMm

BHCOTY mHKa H3MepPSIOT N0 BePTHKAJH, NPOBEACHHON Yepe3 BEpLIH-
Hy OHKa A0 NepeceueHHs ¢ KacaTe/bHOf, COeAHHSIOUIEl OCHOBaHHS
BeTBeli NHKa. Kaxklag M3 BHLOT MHKa He JOJIXKHAa OTJIHYaTbCA  OT
CpelHero apHGMeTHYECKOro 3HaueHus BHCOTH nuka H Goace ueM Ha
0,2 H. Ecau BpcOTa NepBOro mMHKa OTJIHYAETCSA OT CPeXHEro 3HavyeHHs
H 6onee yem Ha 0,2 H, To BHCOTY nepBOro NHKa He YYHTHBAIOT-

MaccoByio 40110 0J10Ba B npo6e onpene]sioT N0 MeToAy Ao6aBok.
Jo6aBky pasbasieHHOro paGouero pacrsopa oJioBa 06beMoM He Go-
Jgee 1 cM? BBoaAT B Bech OGbemM mnoasporpadupyemoro  pacraopa.
PactBop ¢ no6aBkoii mojsgporpadHpylOT TAK e, KaK M aHaJdH3HpYe-
MBI pacTBop.

Job6aBxa AoJKHa yBeJIHUHBATH MacCy 0JioBa B moJasporpadupye-
MOM pacTBOpe (M BHCOTY MHKa) B 2—3 pasa, eciH CoAepkKaHHE 0J10Ba
B npoGe X, BhiuHCAeHHOE 10 1. 4.1, He Menbue 31078 %.

Ecau X wMenbwe yem 3-10-% %, o jno6aBKa HmoMKHa OHTH
0,05 mxr onoBa. IIpu X Gonpwe weM 3:107°9%, noGaBka HONKHa
6uiTh He MeHbie 0,1 MKT H He 60Jblie 2 MKT.

C xaxnoi cepuefi npoG NPoBOAAT ABa KOHTPOJbHHX ONHBITA.

4. OBPABOTKA PE3YJIbTATOB

4.1, Maccosyio noaio onoBa (X) B mpomeHTax BHUYHCAAIOT N0 Hop-
MyJae

. . ~4
X= mv’-if-lAlvo ’
my (Hz- v —H, )
rae m — Macca oJioBa B 106aBKe, MKT,

— cpeiHAs apH(pMeTHUeckas BHICOTa NHKa noJasporpagupy-
eMoro pacrBopa npoGbl 32 BHUYETOM CpeaHeapH(MeTHdec-
KOro 3HauyeHHs BHICOTH NHKa 0JI0Ba B KOHTPOJIbHOM OIBITE,
MM,

m, — MaccCa HaBeCKH rajjius, T,

H, — cpeaussi apupMeTHueckas BHICOTA NIHKa PacTBopa IpoOGHI
¢ n06aBKoii 3a BHYETOM CpeAHeapH(PMeTHUECKOro 3HaAUECHHS
BBICOTH! ITHKA 0JIOBA B KOHTPOJIbHOM ONHTE, MM,

v — o6bem noasgporpadgupyeMoro pacrBopa HaBeCku npobwi,
cM3,

Av — o6bem p06aBKH, cM3.

CpeaneapudMeTHyecKoe 3HayeHHe BLICOT NHKOB 0/10Ba (H«), no-
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JIYYeHHBIX B KOHTPOJIbHBIX ONbITaX, MM, HE€ AOJ2KHO NPEBHIIATL 3HAYe-
Hus

(£, "*;A” —H, ) 0,05

m

4.2. 3a pesyabTar aHa/H3a IPHHHMAIOT cpelHee apHPpMeTHYECKOe
3HayeHHe JABYX pPe3yJbTaTOB NapajJesbHHX OmnpejeieHHH, NpOBeLeH-
HBIX 113 OTAEJbHBIX HABECOK.

JlonyckaeMHe PacXOXXAeHHs ABYX pE3yJbTaTOB  NapallieJbHEX
onpefesieHnii B ABYX Pe3yJbTaTOB aHaaH3a (PasHOCTb GOJbLIETO H
MeHblIero) ¢ AOBEDHTeJbHOH BepoATHOCTbIO P=0,95 npHBejeHn B
Tabaunue.

H =

MaccoBas aoas onosa, % Jlonyckaemoe pacxoxgenue, %
3.10-8 2-10-
6.10—-¢ 3-10-¢
1,0-10-3 0,4-10-%
5.10-5 2-10-5
1,0-10-4 02-10~4

TomyckaeMble PAaCXOXAEHHS IJS NPOMeXYTOUHHX MacCCOBHIX A0-
Jiell 0/10Ba PACCYHTHIBAIOT METOAOM JHHEHHOH HHTEPMOJIALHH.

4.3. Koutposip NPaBHABHOCTH aHa/lH3a NPOBOAAT MeTOAOM H06a-
Bok no 'OCT 25086.
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