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Method for the determination of tin

OKCTY 1709

Jara ssenenus 01.01.94

Haetogiunii cranaapr ycrasaBaHBaeTr MeTOA HHBEPCHOHHO# nepe-
MEHHO-TOKOBOH BOJBTAMIIEPOMETPHH AJs ONpeAeJieHHd 0JI0BA B raJ-
JHH (npH MaccoBo# foJe ojoBa or 3-10-% 1o 1-10-4 %).

MeTox OCHOBaH Ha cOOCaXJAeHHH coeJHHeHHi oa0oBa (IV) ¢ doc-
¢paToM OepHanHs B aMMHAYHOM DacTBOpe ATHJIeHAHaMHHTeTpayKcyc-
HOH KHCJIOTHI, PACTBOPEHHH OCaJKa B pacTBOPe COJAHOH KHCJIOTHL H OI-
pedeJeHHH 0JI0Ba METOAOM HHBEPCHOHHOH NEPeMEHHO-TOKOBOH BOJIBT-
aMIIEPOMETPUHH B NPUCYTCTBHH XKeJaTHHA.

1. OBIUHE TPEBOBAHHA

Obwere Tpe6oBaHHA K MeTOdy aHaiau3a H TpeGoBauus 6e30IMAaCHO-
ctd — no TOCT P 50429.0.

2. ANINAPATYPA, PEAKTHBbI H PACTBOPDHI

Hoasporpag IIIIT-1, T1Y-1 unu aHaAOrHYHBIH CO CTAIHOHAPHBIM
PTYTHHM 3JIEKTPOLOM H 3JEKTPOJHTHYECKOH suedKo# nmoasporpada c
BHEUIHHM aHOJHLIM OTAeJeHHeM. B aHoAHOe OTAe/eHHe 3aJHBAIOT Me-
TaJITHYECKYIO PTYTb W noJsporpagHueckuii QoH.

Bech na6oparopubie 1-ro kaacca no FOCT 24104.

®opBaKyyMHBli Hacoc MapkH BM-461-M uau aHaorHYHB,

IlnuTka snekTpHYecKas jjabopaTopHasi MOLLHOCTLIO 400 Br.

Hspanue odunHaAbHOE
Hactosmuii cTaHRapr He MoXeT 6biTh MOAHOCTHIO MM YACTHUYHO BOCIIPOH3BEAEH,
TUPAKUPOBAH M pacnpocTpaHed Ges paspeumenus I'occTanzapra Poccun
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C. 2 TOCT P 50429.5—92

Koa6u mepubie BMecTuMocTbio 50, 100, 200 1 1000 cm3.

Uunuaapst Mepubie BMecTaMocThio 10,25 u 50 em®,

[Tunerku ¢ apenenusamu Ha 0,1; 0,2 n 1 cm3.

Bopounka Broxunepa auamerpom 100 mm.

KBapueBrsie mpoOHPKH ¢ OTBOAOM JAAs 0TCOoca  BMECTHMOCTBHIO
40 cMd.

CraxkaHbl xHMHUYeCKHe BMecTUMOCTBIO 2000 cM3, 250 cm3:

Crekna yacoBble JHameTpoM 90 MM.

Ounabvtp GKII-32-TTOP40.

ITanouku cTekasiHHbIE,

Kon6a Byxsena smectiuMoctbio 500 cM3.

KanenbHuna sMecTuMocTbio 50 cm3.

Kucnora coasinas ocoboit uuctornl no N'OCT 14261, neperHanHas
U pacTBOPH KOHUeHTpauuei 3 u 1 moap/am3.

Kucnora asornas oco6ofi unctorn no FOCT 11125.

Kucnora oprodochopuas no 'OCT 6552, pasz6asnennas 3:1.

AmMuak BojHbiii ocoboii yHcToTH no T'OCT 24147 u pasbasieH-
Hbiid 1:1.

Ptytb Mapku PO no T'OCT 4658.

Ilonsporpaduueckuit (poH — pacTBOp COJISIHOH KHCJOTHl C KOH-
LeHTpanHe 3 Moab/am?,

I{apckass Boika — cMeCh KOHLEHTPHPOBAHHBIX a30THOH H COJISIHON
KHMCJIOT B COOTHOlLLIeHHH 06beMOB 1:3.

Kanuit mapraunnosokucani no FOCT 20490.

Cnupt 3THJIOBHIH pekTHhuKoBaHHBH TexHuueckuii mo [OCT 18300
HCTIOJIb3YIOT TIPH 3apsiKe 3JeKTPOAOB B COOTBETCTBHA C MHCTPYKIHel
K noasporpagy.

Kanug rugpookucs no F'OCT 24363.

LIMHK rpaHyJHpPOBaHHHI.

LIMHK XJIOPHCTHIH, PACTBOP ¢ MaccOBoOii KOHUeHTpauHei 0,5 Mosb/am3.
3,2690 r rpaHyJUpPOBaHHOIO IHHKa NOMeUlalOT B CTAaKaH BMec-
THMOCTbIO 300 cMm®, cMauuBawT 20—30 cM® BOAW M NPHJIHBAIOT He-
60ablIMMH TOpHHAMH 25 ¢M® pacTBOpa NepPerHaHHOW COJSIHOH XHCJAO-
ThH. PacTBop ynapHBalOT 0 BJaXKHHX coJiel, COJAH PacTBOPSAIOT B BO-
Ae, MEePeBOAAT B MEPHYIO Koaby BMecTHMocTbI0 100 cM3, nooasar [no
METKH BOJOH.

BuincTHANKpOBaHHAs BOAA: AHCTHANHPOBAHHYIO BOAY HaJHBAlOT B
KoJiGe KBapileBOro II€epPEroHHOro aniapata BMeCTHMOCTbIO 2 AM?, Ha-
chinmalorT | r rHApaTa OKHCH KaJlHf H MapraHUOBOKHCJABIA KaJHi A0 HH-
TeHCHBHOro okpamuBanud. PactBop Kunarar, CoOupalor cpelHIOO
($paKumIo AHCTHIASATA, COCTABISAIOLIYIO /3 B3sgTOoro o6beMa AMCTHJJIH-
POBaHHOMN BOJAB, NEPBYIO H TPETHIO (PPAKLUHH 0TOPaCHBAIOT,

Coap nunatpueBas sTuiaeHaHamuu-N, N, N’ N’'-rerpaykcycHO#
XucaoTw, 2-sojnasg (Tpuaod B) no T'OCT 10652,
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PactBop sTHJIEHIMaMHHTETPayKCyCHol KHcaOTH: 500 r Tpujona b
3aauBaloT 300 cM3 AHCTHANHPOBAHHOH BOABL B CTaKaHe BMECTHMOCTHIO
2 AM3 H 3aTeM NPH NMepeMellHBAHHH CTeKJAAHHON NaJouKoil 106aBaAKIOT
KOHIIEHTPHMPOBAHHHH pPacTBOP aMMHaKa J0 TNOJHOrO paCTBOPEHHA.
Ecan pactBop MyTHBHIH, TO €ro OTOHAbLTPOBHLIBAIOT uepes  IVIOTHBIH
CKJafyaThii QUABTD B CTaKaH BMeCTHMOCTbIO 2 am3, 3aTeM NMpOBOAAT
HEATPANH3ALUHI0O PaCTBOPOM MeperHaHHOW COJISAHOM KHCJAOTH OO0 Tex
nop, NMOKa ONYLIEHHbII B CTaKaH Kycodyexk CHHefi HHIMKATOPHOH OY-
Ma>kKH KoHro He okpacurest B KpacHo-6ypruiii user (pH 3). Boienus-
LUIHHACSA NPH 3TOM O0CAaJl0K 3THJEHIHAMHHTEeTPAayKCYCHOH KHCJOTH OT-
(PUABTPOBHIBAIOT Yepe3 OYMaXkHbifi (HJABTPD Ha BOPOHKe Dioxunepa u
MPOMBIBAIOT 5—7 pa3s X0JO0JHOH AHCTHAJHPOBAHHONH BOAOI.

IlpoMbiThiii 0CafiOK MepeHOCsT B CTaKaH H pacTBOPAIOT B aMMHaKe
(1:1). MonspHyO KOHHEHTPALMI0 pacTBOPa STHJEHIHAMHHTETPayK-
CyCHOH KHcaoTH ycTaHaBausalor no 'OCT 10398 no pacrBopy -co/H
LHHKA.

Bepunnua ruapooxuce.

PacTtBop 6epuanus: 36 r rHAPOOKHCH OepH/IHS pacTBOPAIOT B
pacTBope COJNSAHOM KHCJAOTH KOHUeHTpauHei 3 Moaes/AM®, PactBop
nepeHocaT B MepHylo Koa6y BMecTHMocThio 500 ¢cM® ' poBogsaAT a0
METKH PaCTBOPOM COJISIHOH KHCJOTHI ¢ KOHUEHTpalmued 1 Moan/am3.

Kenatun nuwesoit no 'OCT 11293, oAbl pacTBOP KOHMEHT-
pauueir b mr/cm3.

MeTn0BEIEI  OpaHXeBBIH BOAHBLIH  PacTBOp  KOHLEHTpallHeil
1 Mr/cm®.

Denondranent, CNHPTOBON pacTBOpP KoHitenTpauuei 1 mr/cMs3,

SOPHOXPOM YEPHHIA.

Ounoso no I'OCT 860.

PacrtBop osioBa (ocHoBHOH): | r osoBa pactBopsitor B 100 cM? ne-
PerHaHHON COJITHOH KHCJOTH H 5 cM3 a30THO# KHCJOTHI NPH Harpepa-
Huu. ITocse pacTBopeHHss M HCUYe3HOBEHHH JKeJTHIX [apoB OKCHIAOB
a30Ta pacTBOP OXJaXAalOT, NMepeBOAAT B MepPHYIO KoJ6y BMeCTHMO-
ctbio 1000 ¢M® ¥ MOBOAAT 40 MeTKU noasporpaduyeckum GoHOM.

1 ¢m3 pactBOopa coaepxut 1 mr onoBa (IV).

PactBop oJsioBa (paGouwmit): 10 cM3 oCHOBHOrO pacTBOpa 0JIOBA
NPHJHBAIOT B MePHYIO Koa6y BMecTHMOcThio 100 cM3, nonusator mons-
porpaguuecKkuM HOHOM N0 METKH H nepeMellHBAIOT.

1 cm® pactBopa comepxuT 100 mkr onoBa (1V).

Bonee pasbaBaeHHbie pabouyHe pacTBOPH 0/10BA TFOTOBAT TOCJEN0-
BaTeNbHBIM paszfaBieHHeM noAaporpaduueckum G(OHOM B OOBLEeMHOM
oTHOLWeHHH 1:9 B neHb ynmoTpebeHH .
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3. TPOBENEHUE AHAJIH3A

3.1. PacrtrBopenHe npobH

Hagecky ranaus Maccofi 2 r pacTBOpPRIOT NPH HarpeBaHHH B 25 cM3
CMECH NneperHaHHOH CONAHOM H a30THOH KHCJAOT, B3ATOH B COOTHOILE-
HUH oO6beMoB H:1, B crTakaHe BMecTHMOCThIO 300 ¢cM® mojA 4YacoOBHIM
crekaoM. Ilocae pacTBopenust mpo6ul CHUMAKOT  CTEKJO, OOGMHIBAIOT
CTEKJI0 H CTEHKH CTakaHa AHCTHAJHPOBAHHON BOAOH, 3aTeM pPacTBOp
ynapualor npubausureabHo a0 15 cM3, CreHKu cTakaHa OOMBIBalOT
JABa pa3a AHCTH/JIHPOBaHHOH BOJOH nopuHsaMu no 15—20 cm®, kax-
AblH pa3 ynapusasi COAepXXUMOe CTakKaHa NpHOAH3HUTEAbHO A0 15 cm®.
[Tocsie monHOro yapajneHHsi OKCHJAOB a30Ta B cTakaH npuausaior 60—
—80 cM® JHCTHANHPOBAHHOM  BOAH, 2 ¢M® (OCHOpPHOH KHCJAOTH,
30/M cM® pacTBOpa 3THJAECHJHAMHHTETDPAYKCYCHOH  KHCJIOTH (rAe
M — MoasipHas KOHLEHTPallHA 3TOro pacTBopa, Moan/aM3), 2 xanjH
pacTBOpa METHJOpPAHXKa H BOJAHBIH PacTBOP aMMHakKa J0 XeJTOH OK-
pacKu MeTuJAopaHxka. PacTBop HarpeBalorT Ao xuneHus, JobGasagior B
HEero COJISIHYI0 KHCJOTY MO KanisMm A0 c¢Aab0-po3oBOro okpalrHBaHHS
MeTHJOopaHxa. 3ateM npobasasior 0,3 cM® pacropa OGepuianug, 2 xam-
JIH pacTBopa teHoadTaNeHHA H BOAHBI PacTBOpP aMMHaka OHICTPO OX-
Hol mopnued. Heo6xoanMoe KONHYeCTBO aMMHakKa AJsi HeHTPaJaH3a-
ILHH pacTBOPa [0 KpacCHoit oKpackKH ¢deHoJadTanleHHa YCTaHABJIHBAIOT B
napaJJyeJbHOM OMbITE ¢ TEM Ke KOJHYEeCTBOM 3THJEHAMAMHHTETpayK-
CYCHO KHCJOTH. 3aTem B pactBop A06aBasioT 2 cM3-pacTBOpa aMMH-
aKa M ropsuyi Boay Ao obuiero o6bema 150 cm3. PactBop uepes 1—
2 MHH nepeMelUHBAKT CTEKJSIHHOR MaJOYKOA H OCTaBJAIOT A0 KOary-
JALHH ocaAka. ['opsuHii pacTBOp OTcachiBAalor dYepe3  TMOPHUCTHIA
¢uabtp PKII B Konby ByH3ena, a ocajok Ha (HIBTPE TNPOMLIBAIOT
10 pa3 ropsayeii 6HAHCTHANUPOBAHHON BOJLOH.

3.2. INloasporpadupopanne

OTMHITHH OcaloK docara GepHIaHA pacTBOPAIOT HAa IMOPHCTOM
¢uabtpe B 15 cM?® (B ABa npHeMa) NEeperHaHHON COJNAHOH KHCJOTOH.
PacTBop OTCacHIBAIOT B KBapieBYylO NPOOHPKY ¢ OTPOCTKOM, (HALTP
npoMsiBalor 12 cm® GUAHCTHAJHPOBAHHOH BOAH. IIpOoMEIBHYIO BOAY
TakXe oTcachiBaloT B npobupky. K pactBopy B npobupke no6aBasiioT
JBe KanJi pacrBopa KejsaTHHa. PacTBop mepeBOAAAT B MePHBIH IiH-
JHHAP H JOBOAAT OHAHCTHAJAHpOBaHHOH BoAol Ao 25 cm?®. HuBepcu-
OHHBie BOJIbTAMIIEPOrPaMMHI -NOJYYEHHOrO pPacTBOPa PETCUCTPUPYIOT
B CJAeRYIOUIMX YCJOBHAX: pa3dMmep CTallHOHAPDHOH PTYTHOH KanJau COOT-
BeTcTByeT 20 JesJeHHSM YacOBOro HHAHKATOPA; NOTEHIHAJ HaKomJe-
nug muHyc 0,60 B; nponoJKHTeNbHOCTS HaKOIJIeHHA ¢ NepeMellHBaHH-
em 3 mun. IToTenuuas nuka osioBa okoso muHyc 0,49 B. Boabramne-
porpaMMmy Kaxaoro pacTBopa CHHMalOT TPH pasa. -
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33. PacuuudpoBKa HHBEPCHOHHHX BOJAbTaMOe-
porpaMmm

BHCOTy nHKa H3MepAT N0 BEPTHKAJH, NIPOBEACHHON Yepes3 BepLuH-
Hy NIHKa A0 mepeceyeHHs ¢ KacaTeJqbHOH, COeAHHAOMEH OCHOBaHHS
BeTBell nuKa. Kaxkaas H3 BHELOT NMHKa He J[AOJIKHA OTJAHYATBCA  OT
CPeAHero apHdMeTHYeCKOTO 3Ha4Y€HHA BBHICOTH nHKa /1 Gojee yeMm Ha
0,2 H. Ecau BbiCOTa MepBOro MHKAa OTJAHYAETCH OT CPeJXHEero 3HaueHHS
H Gonee yem na 0,2 H, To BHCOTY NepBOro NMHKa He YYHTHBAIOT.

MaccoByio 0410 0Ji0Ba B npoGe onpefeasiioT N0 MeTOAy A06aBOK.
HobGasky pasbassennoro paGouero pactBopa oJoBa 06beMoM He 6o-
Jgee 1 cM® BBOAAT B Bech O0O0beM noagporpadHpyeMoro  pacTBoOpa.
PactBop ¢ n06aBkoii noasporpadHpyioT TaK Ke, KaK H aHaJH3HpYe-
MBI pPacTBOP.

Jlo6aBKa noJKHaA YyBeJHYUHBATbL MAacCy 0JIoBa B moasporpadupye-
MOM pacTtBope (H BHCOTY NHKa) B 2—3 pasa, eclH COAepKaHHe 0J0Ba
B npo6e X, BHUHCJeHHOe N0 1. 4.1, He Menbie 3- 1078 9%,

Ecain X wmenbie uem 3:10-% 9%, 1o nmo6aBKa goaxua  GHThb
0,05 mxr ososa. [Ipu X 6Goabuwie uwem 3:10-%9,, no6aBka AOJNXKHA
6uTb He MeHbIle 0,1 MKr H He 60Jblile 2 MKT,

C xaxpaoi cepHeit npo6 nNpoBOAAT IABa KOHTPOJbHHX ONBITA.

4. OBPABOTKA PE3YJIbTATOB

4.1. MaccoBywo Hoaio onoBa (X) B npoueHTax BHUHCARAIOT N0 dop-
MyJie

Xt m‘H1'10~4
v+4-Av !
U
rae m — Macca oqaoBa B f1o06aBKe, MKT,
H; — cpeansaa apudMeTHUecKas BLICOTa NHKa MNOJsAporpagHpy-

e€Moro pactBopa npoObnl 3a BHYETOM CpeaHeapHPMeTHUeC-
KOro 3HauyeHHs BHICOTH NHKa 0JIOBAa B KOHTPOJIbLHOM OIHTE,

MM,
m: — Macca HaBeCKH ra/jaig, T,
Hy — cpenanss apHdpMeTHuecKas BbICOTA NIHKa pacTBopa IpoGhHI

¢ 106aBKoOji 3a BblyeToM cpelHeapH(MeTHYECKOro 3HaYEeHHSA
BBHICOTHI THKA 0JIOBA B KOHTPOJILHOM OTILITE, MM,

v — o0bem noJsporpadHpyeMoro pacrBopa HaBeCKu npolHi,
cM3,

Av — oObem n062aBKH, cM3.

CpenHeapH(pMeTHUECKOe 3HAUeHHe BHICOT NHKOB osoBa (Hk), mo-
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JYYEHHBIX B KOHTPOJbHBIX ONBITAX, MM, He JAOJXKHOQ MPEBHINATL 3HAYe-
HHSA

(e 222 g, ) 0,08

m

HK-"=

4.2. 3a pe3yabTar aHaJH3a NPHHHMAIOT cpelHee apH(pMETHUECKOe
3HaueHHe JABYX pe3yJbTAaTOB NapajfejbHBIX ONpeaeseHHH, NpOoBedeH-
HBIX 13 OTAEJbHBIX HaBeCOK.

JlonyckaeMbe pacxXoxKAeHHs ABYX Pe€3yJbTaTOB  HapaliiesbHBIX
onpeiesieHuit B ABYX De3yJbTaTOB aHaNH3a (PasHocTh O6oJiblIero H
MEHbLIEr0) ¢ JAOBEPHTEAbHOH BeposATHOcThlo P==0,95 npHBeseHH B
Tabanue.

MaccoBas aona onosa, % JlonyckaeMoe pacxoxjgesue, %
3.-10-¢ 2-10-8
6.10—-6 3-10-¢
1,0-10-3 0,4-10-%
5-10-5 2-10-5
1,0-10—4 0,2-10~—4

[lonyckaeMble pacXOXKAeHHS OJAS NPOMEXKYTOUHBIX MAaCCOBHIX A0-
Jiel 0J10Ba PaCCYHTHIBAIOT MeTOAOM JTHHEHHOH HHTEPMOJIALHH.
4.3. KoHTposir NMpPaBHJABHOCTH aHa/JiH3a NPOBOAAT MeTOAOM Aoba-

BoK no 'OCT 25086.
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