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Methods of tin determination

OKCTV 1709

Jara seegenus 01.01.80

Hacrosmmii cranmapr ycTaHABIHBAST (DOTOMCTPHYSCKHH 1 NOIIpOrpa¥cCKHil METOIR OIpeacie-
HHA 0710Ba IpH ero Maccoso mome 0,0005 oo 0,06 %.
(M3menennad pemagomsa, Mam. Ne 3).

1. OBHINE TPEGOBAHNA

1.1. Ooime TpeboBaHAA K METOTAM AHATH3A B TpeboBaHHA Oe3zomacHocTH - mo TOCT 19251.0.
(NavMenennas pepakims, Fam. Ne 1).

2. ®OTOMETPHUYECKH METO/I

21. CYIIHOCTEL MeTOHA

MeTon OCHOBAH HA PACTBOPSHHMM HABECKH B A30THOH KHCIIOTE, OCAXKICHHH OJIOBA B BHIE METAONO-
BSTHHOM KHCIOTH Ha JMOKCHIE MAPIaHIlA B DACTBOPE A30THOH KMCIOTE 1 MONB/oM? M IOCICOYIOILEM
M3MEPEHHH CBETOIOITIONMIEHH OKPAIEHHOTO KOMIUIEKCa OI0BA ¢ (PeHWTI(IYOPOHOM NPH TTHHE BOMHE
510 HM.

UyBCTBHTENLHOCTE METOA — 3 MKT OJI0BA B 0DBeMe 23 oM

(Mavenennas pegaknms, Mam. Ne 3).

22. AinmapaTtypa, PeakTHBH #W PACTBODH

CriekrpodoToMeTp HIIH (POTOIEKTPOKOIOPHMETP MIOGOT0 THIIA I8 H3MEPCHHS B BUIHMOI 00acTi
CICKTPA.

Kucora asornag no TOCT 4461, pasdasinennad 1 : 1, u pactBop 1 Mojb/omM>.

Kucnora congaas mo 'OCT 3118, u pasdbapreHHas 1 : 1.

Kucnora cepras mo TOCT 4204, pasasmennas 1 : 4, u pactBop 2,35 MOIb/md>.

Kucnora ackopbuHoBag, pactsop 20 r/nmM3, CBeXeNPHIOTOBICHHEIM,

Kucnora mamonnas o I'OCT 3652, pacteop 100 r/mM®, cBeXENPHIOTOBIEHHEBIIL.

AmMuak BonHE o I'OCT 3760.

Bonmopoga niepexmcs o TOCT 10929,

Kanuit mapranmosokucieii no NOCT 20490, pactsop 6 r/mv?.

Mapraser| a30THOKHCTIHIE, pacTeop 10 r/mv3.

Kemarna nmumesoi no TOCT 11293, pacteop 10 r/mv3.

Arteton o TOQCT 2603.

Crupr >tinoselii mo I'OCT 18300.

Denmwidiyopod (2, 3, 7-rpuokcH, 9-benwi, 6-duiyopoH), pactsop 1 r/oM3; HABECKY PeaKTHBA MacCcoi
0,1 T pacTBOPAIOT TIPH HATPEBAHHN B Koube BMecTHMOcThIO 100 cm® B 50 cM® sTHIOBOTO CHHpTa C
moGapmerreM 0,5 cM® comanoi KHeIoTe. PacTBop 0XI4KIAIOT, TIEPEBOIAT B MEPHYIO KOMIGY BMECTHMOCTLIO
100 cM3, TOBOIAT 70 METKH STHIOBEIM CITHPTOM H TEPEMENTHBAIOT. PACTBOP XpaHAT B MTOCYIE H3 TEMHOTO
CTEKIIA.

H3nanne odunpansuoe IlepeneyaTka socnpeiena
* © HszmarenpcTBo cTaHgapTos, 1979
©HWIIK W3garenbcTBO cTaHmapToB, 1998

Iepensganne ¢ M3MeHeHHAMH



Omnopo mapku O1 o 'OCT 860.

CTaHIapTHEIE PACTBODH ONOBA.

PacTBop A: HaBecKy TOHKO pacteproro oxosa Maccoi 0,1000 r nmoMemarT B KOHMYCCKYK KOOy
BMECTHMOCTEI0 100 ca® M pacTBOPAIOT IpH HarpeBanuu B 10 cM® cepHOM KHCIOTHL, PacTBOD OXJIEKIAIOT,
HEPEBOIAT B MEPHYIO KOJIOY BMECTHMOCTEIO 1 IM3, IOBOIST IO METKH CEPHOH KHCJIOTOH 2,5 MONb/IM: H
e PeMEITHBAIOT.

1 em® pactBopa A comepxut 0,1 MT o1oBa.

Pacteop B: B Mephyio kouby sMmectuMocTbio 100 cM?® orMepusaror munerkoit 10 oM’ pacrsopa A,
HOBOIAT IO METKH CEPHOH KHCIOTOH 2,5 MOJIb/IM? H IepeMEIIHBAIOT.

1 cv® pactBopa b comepskmr 0,01 MT on0Ba.

(NavMenennad pepaknms, Mam. Ne 2, 3).

23. IllpoBemeHHe aHamTHM3a

2.3.1. Hasecky mmmaKa Maccoit 1,0000 r (mpu MaccoBoii more onopa ot 0,0005 mo 0,005 %), 0,5000 r
(TIpu MaccoBoii nosre oxosa ot 0,005 mo 0,01 %) mnm 0,1000 1 (1Ipu MaccoBoit Jone omosa ot 0,01 To 0,06 %)
pacTBopsAOT B 10 cM? a30THOM KHCTOTH, pasbapmeHHOf 1 : 1, HArpeBawT M0 VIATEHHS OKCHIOB 430T4,
pasBasagoT Bomoi mo 100 cM3 u npmineanoT 3 cM3 pacTBopa a30THOKHCIOTO Mapranna. PacTeop Hedrpa-
JM3YIOT aMMHAKOM IO BEIZCICHHA OYPOT0 MMIPOKCHIA MAPraHila ¥ Jodasngior 20 cM3 a30THOH KHMCIOTH,
pasbaprenHoi 1 : 1. PacTBop HArpeBaroT M0 KMICHHS, IPHIHBAOT 10 cM® pacTBopa MapraHIOBOKHCIOTO
KalMs, JOIUBAIOT BOIOH 1o 150 cM?, KUIATAT 5 MMH W OCTABIAIOT Ha 50—60 MHAH B TETIOM MecTe.

Ocamok oTgHUIBTPOBHBAIOT HA (PHIBTP CpedHell MIOTHOCTH, MPOMEIBAIOT €0 H KoMy, B KOTOPOH
MPOBOTHIOCE OCAKIEHNE, 5—6 pas TOPSINM PACTBOPOM A30THOM KHCIOTH 1 Moms/myv?. Ocamok ¢ paseep-
HYTOTO (PHIIBTPA CMBIBAIOT HEQONBIIHM KOJIHYECTBOM BOIEI B KONOY, IIe MPOBOIWIOCE OCAXKICHHS, (DHIIBTD
obpadarmBaT 10 cM® ropgueil cepHol KHCIOTH, pasbapicHmoi 1 : 4, ¢ mobaBienueM 6—7 Kallelb
MepOKCHIA BoJOpoOna, 3aTeM (UIBTP NPOMBEBAIOT JBA pasa ropgdeii pomoil. llomydeHHEBIH pacTBOp
MIEPETHBAIOT B CTAKAH BMECTHMOCTBIO 100 cM3, BREIMAPWBAIOT [0 TAPOB CEPHON KHCIOTH, OXITAXKTAIOT,
CIIOMACKHBAIOT CTEHKM CTaKaHA 3—4 cM3 BOIE M BHIIAPHBAIT nocyXd. K oXIaskneHHOMY OCTATKY HPHIIH-
BaKT 2,5 cM? pacTBOpa CepHOM KHCIOTHEL 2,5 Moib/mM?, 2 cM3 pacTBOpa aCKOPOHHOBOH KHCIOTE, HAIDE-
BAIOT JI0 PACTBOPSHHNS , OXIAKIAIOT, IIEPEIHBAIOT B MEPHYIO KOJI0Y BMECTHMOCTEIO 25 CM3, IOCIeI0BATEILHO
TIPH TIEPEMEITHBAHUHN TIPHOABISIOT 2 cM3 pacTBOpa TMMOHHONM KHCIOTH, 1 cM? pacTeopa XemaTHHa, 3 cM?
arteToHa, 1 cM? pacTeopa heHWIHIYOPOHA, TOMUBAIOT JI0 METKH BOJOH, MepeMellnBaIOT, OCTABIAIOT Ha 1 1
I pasBHTHA OKpacku. ONTHYECKYI IDIOTHOCTE PACTBOPA HM3MEPSIOT B COOTBETCTBYIOIICH KIOBETE NpPH
ImiHe BOMHH 510 HM. PacTBOpoM CpaBHEHHS CIY:KUT PAcTBOP KOHTPOILHOTO OMEITA.

ComepXaHHE 0J0BA YCTAHABIHBAIOT II0 IPATYHPOBOTHOMY IpadiKy.

(Mamenennan pemagoms, Viam. Ne 2, 3).

2.3.2. Jlnmg nocrpoeHUS IpalyHpoOBOYHOIO IpadHkKa B ceMb H3 BOCBMH CTdKdHOB BMECTHMOCTBIO
100 cnm? otmepusator 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 1 6,0 cM® cTanmaprHoro pactsopa b, 4To cOOTBETCTBYET 5;
10; 20; 30; 40; 50 1 60 MKT 070Ba, BRINAPHBAIOT TOCYXa H OXMAkHaloT. B Kaxneil cTakaH J0OABISIOT TI0
2,5 cM® pacTBOpa CepHOM KHCIOTH 2,5 MOIb/IM?, 1o 2 ¢M® acKOpOMHOBOH KHCIOTH H TIOCTYIIAIOT, KaK
YKa3aHo B 11 2.3.1.

I1o monygeHHEIM 3HAYCHHAM ONTHYSCKHX INIOTHOCTEH PACTBOPOB M COOTBETCTBYIOIIMM MM COHCPIKA-
HHAM OJIOBA CTPOST TPATYHPOBOIHHI rpachuk.

24. ObpadboTKa Pe3yIbBTATOB

2.4.1. Maccosyio momo oo0Ba (X), %, BEIHCIAIOT 10 hopMyIIc

i)

*= To000 m,

IIe A — Macca O7I0Ba B PACTBOPE, HAMAEHHAS MO IPaTyHPOBOTHOMY TPahHKY, MKT,
m; — mMacca HaBecKH.
(A3vmenennas pemakimst, Fzm. Ne 3).
2.4.2. AOCONIOTHEIC 3HAYCHHA PA3HOCTCH DPE3YIMLTATOB IBYX IAPAUICIRHEIX ONMpeleicHui (IToKasa-
TeIb CXONMMOCTH) H PE3yIBTaTOB IBYX aHANMH30B (II0Ka3aTellb BOCIPOH3BOIHMOCTH) C JIOBEPHTEIBHOI
BepogaTHOCTEI0 P = 0,95 He DOMKHBI IIPEBEINIATh 3HAYEHWH HOIYVCKAEMBIX PACXOKICHHWH, VKa3aHHEX B
TaOJIHIIE.



Maccoas 1ot onosa, % Hormycxkaemoe PaCXOKIEHIIe HoIycKaeMoe PacxoKOeHIe Pe3yIETaToB
HapaIeTBHBIX OIpeIeneHt, % aHam3a, %
Ot 0,0005 no 0,0010 sxirow. 0,0002 0,0003
Cg. 0,0010 » 0,0030 » 0,0004 0,0006
» 0,0030 » 0,0060 » 0,0006 0,0008
» 0,0060 » 0,0100 » 0,0010 0,0015
» 0,0100 » 0,0300 » 0,0015 0,0022
» 0,0300 » 0,060 » 0,003 0,004

(NavMenennas pepakims, Fam. Ne 2).

3. TIOJISPOTPA®MYIECKHI METO/T

MeTom ocHOBaH Ha pPacTBOPEHHH HABECKH B A30THOM KHCIIOTE, OTICISHHH CBHHIA B BHIE OBOIHOM
COJH C CYIR(aTOM CTPOHIIAS H IIONApOrpaMpOBAHKH 0JI0BA HA HATPHCBO-XIOPHIHOM (GOHE MPH MOTCH-
muane Muayc 0,5 B 1mo OTHOMIECHHIO K HACHINCHHOMY KATOMEIBHOM 2ICKTPOIY.

YyBCTBHTEILHOCTE METOIA OIPEICICHAS 0N0BA HA oclutorpaduyeckoM noxaporpade 0,05 mr/m?,
Ha MepeMeHHO-TOKoBoM — 0,002 Mr/mvs3.

J1. Aunaparypa, PEaKTHBE H pPacTBOPH

Tlomaporpad ocrmmnorpaduIecKuil UK Toaaporpad mepeMeHHOTO TOKA.

Kucnora asotnag mo TOCT 4461, paszdasreHnas 1 : 1.

Kiucnora comgrag mo T'OCT 3118.

Kucnora ceprasg nmo I'OCT 4204 m pazbapnendag 1 : 1, 1:5u 1 : 20,

Avmuak sormasrit mo TOCT 3760.

Tunpasun muragpoxaopun mo TOCT 221359,

Kemeso xmopraoe o TOCT 4147, pactop 20 r/mmv3.

Harpuii xoroprereiii no I'OCT 4233, He cogepsXalluiA CBHHLIA.

Avmonnil xmopuctiiit o TOCT 3773.

IlpoMEIBHAA aMMOHHIHO-aMMHAYHAS XKUIKOCTE, cogepxkaias B 1 mv? 10 r XiopucToro aMMoHUS
20 cM? aMMHaKa.

Crponrmit asorrokucaerit mo T'OCT 5429, pacteop 100 r/mv3.

(DOHOBHI SAEKTPOTAT: B MOANSTHISHOBEH COCYI BMECTUMOCTRIO 2 MM moMeinamoT 200 T XTopHCTOro
Hatpudg, 40 T INTHIPOXIOPHIA MHIpasHHa, 50 ¢M? coIgIHOH KHCIOTH, JOBOIAT 00LeM mo 2 oM? BOZOH H
TepeMelTHBAIOT.

Onosa mapku 01 o I'OCT 860.

CTaHIapTHEIA PACTBOP OJNOBA: HABECKY TOHKO HMcTepToro onopa maccoit 0,1000 r nmomemarmoT B
KOHHYECKYI0 KOJIOY BMECTHMOCTEIO 250 on?, mprimBaior 10 ¢M3 cepHOH KICIOTH, HATPEBAIOT IO MOIHOIO
PACTBOPEHHS HABECKH, OXIAKIAKT, MePEBOIAT B MEPHYIO KOIDY BMECTHMOCTRIO 1 M3, TOBOIAT 70 METKH
CEpPHOH KHCIOTOMH, pa3baBIcHHOH 1 : 5, H NepeMelIHBAIOT.

1 cm® pactBopa comepxut 0,1 MT onoBa.

T'pamyMpoBoYHEE PACTBOPH OJIOBA: B IHTH M3 LIECTH MEPHEIX KONO BMeCTHMOCTBIO 1o 200 om?
OTMEPHBAIOT cooTBercTBeHHo 0,5 1,0; 2,0; 4,0 m 6,0 M3 CTAHNAPTHOTO PACTBOPA OIOBA, JOMUBAKOT J0
METKH (POHOBHIM AISKTPOIHTOM H MEPEeMEIHBAIOT. PACTBOPE COOTBETCTBEHHO comepkat 0,25; 0,5; 1,0; 2,0
u 3,0 mr/oM? omosa.

Kiicnora ackopbHHOBAS.

J2. IllpoBegeHHe aHAIHM3A

Hagecky 1muHKa Maccoi 2,5000 t (Maccosas gons onosa jgo 0,005 %) u 1,0000 r (mMaccosas gong
Berie 0,005 %) noMemarnT B KOHHYCSCKYIO KOOy BMecruMocTbio 250 cv?, npumuearr 40 cm3 aszorHO#
KHCJIOTH, Pa30aBicHHOH 1 : 1, HAKPHBAKOT YACOBEIM CTEKIOM, HATPEBAIOT IO PACTBOPCHHSA IIPOOEI H
yIameHNs OKCHIOB a30Ta, OMOJTACKHBAIOT CTEKIO BOTOM.

PacTBop OXMAkKIAKOT, IPHIMBAIOT 15 cM3 pacTBopa a30THOKHCIONO CTPOHIMA, pasbaBiIgioT BOIOI 10
100 cM3, MpUBABITIOT HEGOIBITMMHE MOPIHASIME ITPY epeMennBanii 10 cM? cepHOM KMCTOTH, pasbapieH-
HOM 1 : 1, ¥ OCTABMIIOT B XOMOMUILHHKE ¢ MPOTOTHOH X0MomTHoH Bomoi Ha 30 mmH. OcagoK oThIIBETPO-
BHIBAIOT HA IUTOTHHIN TBOIHOM (DHIBTP «CHHSI JIeHTa», cobupas (GHILTPaT B KOHHYIECKYI KOIOY BMECTH-
MocTEIo 250 cv?. Ocamok B Kombe H Ha (PHIABTPE MPOMEBAIOT IHECTE Pa3 XOJIOLHOH CepPHOH KHCIOTOM,
paszbaBiaecHHOR 1 1 20.

K dwmprpary mpuamBaior 2 cM3 pacTBOpa XIOPHOTO Xelesd, IMePeMElIHBAIoT, Harpesaior 1o 60—
70 °C, NpHIMBAIOT AMMHAK [0 BEIICICHHS B OCATOK IHIPOKCHIOB JKEAe3a H 0JI0Ba, JA10T H30BITOK aMMHAaKa



10 cM3, OCTABIAIOT HA TeIUTOH InTe Ha 20—25 MHH, [I0CIIE 9eT0 0CaAT0K QUILTPYIOT 4epes MIUILTP CpeIHei
ITTOTHOCTH. Kondy M 0CcagoK IPOMBIBAIOT TPH Pa3d TopsMeH IPOMBIBHOH XMIKOCTBIO, & 3aTeM JIBa pasd
ropsticii BOIOM.

Ocamok ¢ pasBepHyTOro QGHILTPA CMEBAIT 25—30 cM3 ropgdero (pOHOBOTO SMEKTPOINTA B KOHIYEC-
KYI0 KOIOY BMECTHMOCTRI0 30— 100 cM3, HAKPEIBAIOT 9ACOBKIM CTEKIOM, HATPEBAIOT 10 KHITEHHA U KHTTATAT
3—3 MHH, OCTABASIOT HA TEIUIOM MecTe TITHUTH [0 00eclBeUMBAHMS PACTBOpA (ectH B TeueHHe 20 MUH
PACTBOP HE OOSCIBETHIICH, TO T0DABILIOT HECKOIBKO KPHUCTALIMKOB ACKOPOMHOBOK KHCIIOTE), OXJIAK 10T,
NEPEBOIAT B MEPHYID KOIBY BMECTUMOCTHIO 50 CM°, JTONHBAIOT 10 METKH (DOHOBHIM 3IEKTPOIMTOM M
MEPEMELTHBAIOT.

HacThk pacTBOpa 3UTHEAIOT B MOIAporpaddecKyo sIeiiky M MpoBOIAT TondporpachMpoBaHNe OT0BA
MPH COOTRETCTBYIOIEM JTHATIA30HE TOKA M TIOTEHIIHATE TIOMYBONMHEL MHHYC 0,5 B TI0 OTHOIEHWIO K
HACHINEHHOMY KaJlOMeTRHOMY 3AekTpoay. OTHOBPeMeHHO TIPOBOIST TOMIpOorpadHpoBaHUE PACTBOPA
KOHTPOTBHOTO OIIBITA.

W3 3Ha4eHHA BBHICOTHl BOJHBI AHATH3MPYSMOrO PACTBOPAa BBHMYHTAIOT 3HZYEHHE BBICOTHL BOJHBL
KOHTPOJILHOTO OITHTA M BEYHCIHIOT CONEPKAHHE OJI0BA.

3.1, 3.2. (M3menennas penakoust, Asm. Ne 2, 3).

33. ObpadboTKa pPe3yYILTATOB

3.3.1. Maccosywo 1omo onosa (X)), %, BRYUCISIOT 0 (opMyTe

__H.V.C
1710000 -k -m °

roe H — BEICOTA BOJHEL OJIOBA B PACTBOPE MPOOEL, MM;

V — 0bLeM MepHOH KOJOHI, cM3;

C — KOHIIEHTPAIMs OI0BA B TPATYIPOBOTHOM DACTBOPE, MI/IM>;

# — BBICOTA BOJTHE 0JIOBA B TPATYHPOBOYHOM DPACTBOPE, MM;

m — Macca HaBCCKH IPOOH, T.

3.3.2. AGCONIOTHEIC 3HAYCHHUS PC3VALTATOR IBYX HMAPALICILHEIX OMNPCICICHHH (IIOKa3aTeIb CXOIH-

MOCTH) W PE3YIBTATOB JIBYX AHATHN30B (IMOKA3aTEh BOCIIPON3BOIUMOCTH) ¢ TOBEPHTEILHON BepOATHOCTEIO
P = 0,95 He DOJCKHH NMPEBEIIATE 3HAYCHHI TOMYCKASMBIX PACXOXICHHHN, YKA3aHHEIX B TaDIHIIE.

(Mamenennas pepaknmas, Mam. No 2).
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