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HacToswumii ctaHgapT ycTaHaBnuBaeT (pOTOMETpUYECKME U aTOMHO-
a6CopOUMOHHbIA MeToAbl OMpefenieHns rutaHa (NpyM MaccoBoil posne
TutaHa ot 0.05 go 0.4%) R megHo Hukenesbix cnnaBax no [OCT
492.

1 OBWWE TPEBOBAHUNA

Obwue TpeboBaHusa K MeTody aHanusa- no FOCT 25086 ¢ po-
nonHeHvem no pasga. 1 rOCT 6689.1.

2. ®OTOA4ETPUYECKMN METOA OMPEAENEHUA
TUTAHA C MNMEPEKUCbHIO BOAOPOAA

21. CywHoOCTb MeTOfa

MeTop ocHOBaH Ha o6pa3oBaHWM TUTAHOM B CEPHOKUC/ION cpene
C nepeKkucblo BOAOPOAA >XEeNTO-OpaHXeBOro KoMmMjaekca W M3mepeHua
ONTUYECKOl NIOTHOCTM MOJIyYEHHOro pacTBopa.

22. AnnapaTtypa, peaKkTmuBbl W pacTBOpPbI

D OTO3/ICKTPOKOSIOPHMETP WM CNEeKTpothoToMeTp.

Kucnota asotHaa no FOCT 4461, pas3baBneHHas 1:1.

Kucnota cepHas no MOCT 4294, pasbaBneHHas 1:1 un 1:4.
Kucnota dtopuctoBogopogHas no NOCT 10181

Kncnota optodhocchopHas no MOCT 6552.

Bogopoga nepekuce no FOCT 10929.

TuTaH MeTa//IMyeckuii ¢ cogepXaHmem TuTaHa He MeHee 99,5%.

MN3paHne odmunansHoe
<f) N3paTenbcTBO cTaHzapToB. 1992

HacTtosAwmii ctaHaapT He MOXeT 6biTb MOMHOCTbIO UAW YacTUYHO MOCUPOU3BEAEH.
TUPaXupoBaH W pacnpocTpaHeH 6e* paspeleHus occTaHgapTa Poccun
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Kanuit-tutaH TOpUCTBINA.

CTaHAapTHbIA pacTBop TuTaHa A

N3 MeTannyeckoro tutaHa pactBop rotosAT: 0.2 r TuTaHa pacT-
BOPAOT npu HarpeBaHuu B 100 cm3 cepHoii kucnotbl (1:4). 3aTem
npu KUMAYEHWU OKWUCAAKT TuUTaH, Mpubasnsas no KannsMm as3oTHYH
Kucnoty fo obecuBeunBaHusi pacTtBopa. PacTBop KUNATAT 2 3 MUWH,
oxnaxpaarwT, NepeHocAT B MEPHY Konby BMecTuMocTbilo 500 cm* n
00NMBAKOT O METKM BOJOMN.

1 cm5 pacTtBopa cogepxut 0.0004 r rutaHa.

M3 dTopuctoo Kanus-TuTaHa pacTtsop roTtosaT: 1,002 r npena-
pata nomellalT B NAATWHOBYI YallKy, pacTBopsiloT B 10 cm3 cepHoli
kucnotel (1:1) n ynapusaloT A0 NONYyYEHUS BNAXHOro octaTka, KOTo-
pbii pacTtBopsitoT B 50 cm3 cepHoit kucnoTel (1 :4). PacTtBop nepeHo-
CAT B MepHyl Konby emecTumocTbio 500 cm*, gob6asnsiot 50 cm3 cep-
Holi kucnoTel (I .4) wn gonuBalwT BOAOWN OO METKM.

| cm:| pactBopa J1 cogepxut 0.0004 r TuTaHa

23, NpoBefgeHne aHanusa

23 1 Hanecky cnnaBa Maccoli 0,5 r nomewawT B NIaTUHOBYH
yalky, go6aenawT 10 cm3 a3oTHOM M | cM3  PTOPMCTOBOAOPOAHOINA
KUC/IOTbl M pacTBOPSAOT Npu HarpesaHun. K pacTsopy pfob6asnsior
20 cwm* cepHoit kmcnoTbl (1:1) K ynapuBawT A0 MosiBNeHUs 6enoro
OblMa cepHol KucnoTbl. Mocne oxnaxAeHuu ocTaToK pacTBOPSOT B
BOAE, MEepeHOCUT B MEepHYK Konby BMecTumocTbio 100 cm3, npubas-
nAwT 5 cm3 opTodpoccoproii kKnucnoTel, 1 cM3 nepekucu  BoAOPOAA,
[ONMBAKOT A0 METKU BOAOW, NepemelunBaloT W WU3MepslT  onTuyec-
KYl0O MN/JIOTHOCTb pacTtBopa Ha (DOTO3/1IEKTPOKO/IOPUMETPE C  CUHUM
CBETOUILTPOM WM Ha cnekTtpodotomeTpe npu 410 HM B KioBeTe C
TONWMHONM noraowarmwero ceet cnosa 1cm. PactBopom cpaBHeHUM
CNYXWUT TOT Xe pacTBop, HO 6e3 gobaBieHMa Mepekucu BOAOPOAA.

2.3.2. TocTpoeHWe rpafyMpoBOYHOro rpaguka

B mepHble konb6bl BMectumocTbio no 100 cm3 gobasnsiT 0.5; 1,0;
2.0; 3.0; 4.0; 50 H 6.0 cmM3 cTaHfgapTHOro pacrtesopa TuTaHa, 25 cm3
cepHoin kucnotel (1 :4). 5 cm3 opTochocdoproin kucnoTbl. 1 cm3 nepe-
KUcy BOJOpOAa W AoNuBalOT 4O MeTKM Bogfoi. [lanee nocTynawoT, Kak
ykasaHo B n. 2.3.1.

24 O6paboTka pe3ynbTaToB

24.1. MaccoByto fonto TutaHa (A') B NpoueHTax BblYUCNAKT
dopmyne
Y "VIX
m
rge/n, — macya nuaHa, HalijeHHasa Mo rpagyvpoBo4YHOMY rpadu-
Ky. T;

m— Macca HaBecCKwu, T.

no
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2.4 2. PacxoxpeHus pe3ynbTaTtoB Tpex napasnesnibHbiXx onpejene-
Huin (/ (Nokasatenb CXOAMMOCTW) W pe3ynbTatoB [ABYX aHanu3os D
(nokasaTenb BOCMPOM3BOAUMOCTMN) He [AO/IKHbI MNpeBblllaTb 3Have-
HWI  [ONyCcKaeMblX PacxoxAeHuw, npuBeAeHHbIX B Tabnuue

Honyckaembl* pacxoxaeHnun. %

Maccok*! gons nwunaHa. S

Or 0,05 go 0.2 BKNWOY. 0.01 c.01

Ce 0,2 » 04 > 0,02 0.03

2.4.3 KOHTpOMb TOYHOCTM pe3ynbTaToB aHanWsa MpOBOAAT MO
FocygapCTBEHHbIM CTaHgapTHbiM o6pasuam (FCO) wam no otpac-
neBbIM CcTaHgapTHbiM o6pa3uam (OCO), wam no craHAapTHbIM 06-
pasuam npeanpuatus (COIM) MegHO-HMKENeBbIX CchnaBoB, \TBep-
XaeHHblx nmo FOCT 8315, wan metogom pgobasku, wWinm conocTasre-
HVEM pe3ynbTaToB, MOJIYYEHHbIX AaTOMHO-a6COPOLMOHHLIM  METOJIOM,
B cooTBeTcTBMM ¢ TOCT 25086.

3. ®OTOMETPUYECKWUM METOJ, OMPELENEHUSA
TUTAHA C AUAHTUNNPUTMETAHOM

31 CywHocTb MeTOpfa

MeTog ocHoBaH Ha o6pa3oBaHUM TWUTAHOM KOMMIEKca C AWaHrH-
NMPU.TMEraHOM, OKpalLUEeHHOro a 30J/I0TUCTO-XenTbli LUBeT, ¥ u3Me-
PEHUU OMTUYECKOWN NJIOTHOCTU MOSIYYEHHOro pacTeopa.

3.2. AnnapaTypa, peaKTuBbI M pacTBOpbI

DOTO3/IEKTPOKOSIOPHMETP W/IN CMEKTPOOTOMETP.

Kucnota asotHas no FOCT 4461

Kucnota cepHaa no FOCT 4204. pasbasneHHas 1:1.

Kucnota consHas no FOCT 3118 u pasbaBneHHas |: 1

Kucnota dpropuctosogopogHas no NOCT 10484.

Kncnota ackop6buHoBas, pactsop 100 r/gml

Hatpuii ykcycHokucnblii no FOCT 199. pacteop 500 r/gm*.

AHaHTHAMpHAMeTaH, pacteop 10 r/gm3 10 r peakTuBa pacTBO-
pstoT H 200 cm3 Boabl, fo6aBnsAwT 80 cmM3 CONSAHON KUCNOTbl (KOH-
LEHTPUPOBAHHOI). pPacTBOP OX/J1aXAalT, NEPeHOCAT B MEpHYK KO-
6y BMecTUMOCTbl0 1 AM*, fonuBaloT [0 METKM BOAOW W nepemelun-
BaloT

TuTaH MeTasMyeckuii ¢ cofepxaHuem He MeHee 99,5% TuTaHa.

Kanuin-tutan dropuctbliii

CTaHAapTHbIA pacTBOp TuTaHa A TroTOBUT, KakK ykaszaHo B n. 2.2.
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CTaHpapTHbIi pacTBop TutaHa B:5 cml pactBopa A nomewiaroT
B MepHYyl0 Konby BmecTumocTbio 100 cm3, fonmBaloT A0 MeTKM BOAON
N nepemelLnBaloT, rOTOBAT B Ae€Hb MPUMEHEHUS.

1 cml pactBopa b cogepxut 0.00002 r ruTtaHa.

33. NpoBepeHne aHanusa

3.3.1. HaBecky maccoil 5 r nomelLaT B N1aTMHOBYIO Yallky, fo6aB-

nawT 15 cm3 a3oTHol kucnotebl (1:1), 2 cm3 TOPMCTOBOLOPOAHONA
KMCNOTbl W pacTBOPAOT Npu HarpeBaHun. 3atem pfo6asnsawT 10 cm3
cepHoit kmucnotel (1:1) n pacTBOp BbiNapuBalwT A0 Havana Bbligene-
HUA 6enoro fbiMa CepHoOW KUCNOTbl. [0 OXNaXAeHun ononackuBawT
CTEHKN Yallku BOAOA W HHOBb BbiMapuBalT TO Hayana BblgeneHus
6enoro AbiMa CepHol KUCNOTbl. M0 OXnaxeHWn ocTaToK pacTBOPSIOT
B BOJE, pacTBOp NEpeHOCAT B MepHyl Konby BmecTumocTbio 100 cm3,
JonvMatoT A0 MeTKM BOAOW U nepemelunsaroT

B 3aBMCMMOCTM OT MaccoBOi [ONMM TuTaHa oOT6MpalT  annKBOT-
Hylo 4yacTb pactBopa — 10 cm3 (ot 0.05 go 0.1%) u 5 cm3 (ot 0.1
fo 0.4%) B MepHyl Konby' BmectumocTbio 100 cm3, pobasnsaioT
10 cm3 BoAbl M ycTaHasBnuBawT pH=7- 8 pacTBOPOM YKCYCHO-
KUC/MIOr0 HaTpus N0 YHMBEPCa/bHOW WHAUKATOPHON 6GymMaxke. 3aTem
po6asnaT 10 cm5 consiHoli kmcnoTbl (1:1), 2.5 cm3 ackop6UHOBONA
KNUCNoTbl. 25 cM3 AnaHTHNHpUAMETaHa, AO0NMBAT BOAON O METKA W
nepemewwmsaot. Yepes 40— 50 MUH U3MEPAIOT ONTUYECKYO MIOTHOCTb
pacTtBopa Ha (pOTO3/MEKTPUKOMOp»MeTpe, C CUHUM  CBETO(PUNLTPOM
(/<,{=400 HM) wunn Ha cnekTpocpoTomeTpe npu 305 HM a KiBeTe C
TO/LWMHOW nornowatwuwero cnosd 2 cM. B kavecTBe pacTtBopa cpas-
HEHVA MNPUMEHSIOT TaKoW e pacTBop, HO 6e3 [06aBNeHUs [HaHTMH-
MupuImMeTaHa.

3.3.2 TlocTpoeHMe apajyvpoBOYHOro rpaguka

B MmepHble kon6bl BMecTUMOCTblo HO 100 cM® nomewatTt 1.0;
2.0; 3,0; 4,0 n 5.0 cm1 cTtaHpgapTHOro pacteopa b TutaHa, go6asnsoT
no 10 cm* Boabl U yctaHaBnusakwT pH — 7— 8 pacTBOPOM YKCYCHOKMUC-
NI0r0 HaTpua W pganee nocTtynakwT, Kak ykasaHo B n. 3.3.1.

PacTBopoM cpaBHEHUSI CNYXWT pacTBOp, He codepXaliuii TutaHa

34. O6bpaboTKa pe3ynbraTtos

341 MaccoBot pontwo TutaHa (A') B NpoueHTax BbIYUCASAT
chopmyne

roe | — macca TWTaHa, HalijeHHasi No rpagyMpoBOYHOMY  rpadu-
Ky, T;
m— mMacca HaBecku Npobbl, COOTBETCTBYIOL|AS  ANMKBOTHOI
yactu pacteopa, T.

HO-
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3 4.2, PacxoxaeHus pes3ynbTatoB Tpex napasviefibHbiX onpejese-
Huli ¢l (nokasaTenb CXO4MMOCTU) U pe3ynbTaToB ABYyX aHam3os O
(nokasaTtenb BOCNPOM3BOAUMOCTU) He [O0/KHbI MpeBblllaTbh  3Have-
HWUI [OMNycKaeMblX PacxoXeHWi, npusBefeHHbIX B Tabnuue.

3.4.3. KOHTpPO/Ib TOYHOCTU pe3ynbLTaTtoB aHaan3a npoBOAAT, Kak
yKasaHo B n. 2.4.3.

4. ATOMHO-ABCOPBLVOHHbBIA METOJ OMNPEAENEHUSA
TUTAHA

41 CywHOCTb MeTOAa

MeTof ocHOBaH Ha u3MepeHun abcopbuum cseTa aromMamum Tu-
TaHa, obpasylwummucsa npu BBeAEHUM aHanM3Mpyemoro pacTsopa B
nnamsa aueTusieH — 3akucb asora.

42. AnnapaTypa, peaKTUBbl W pacTBOpPHbI

ATOMHO-a6COPOLUVOHHBIA CNEKTPOMETP C WCTOYHWMKOM  U3JTyUYeHus
Ona TuTaHa.

Ku<»'fOta a3otHas Ho [OCT 4461. pasbaBneHHaa 1:1

Kucnota cropuctosogopofHass Ho TOCT 10484.

Kucnota cepHasa no FOCT 4204. pasbaBneHHas 1:1 un 1:4.

Meab Ho TOCT 859.

Pacteop megu: 10 r meau pacTtBOpAOT npu HarpesaHun B 80 cm3
a30THOlM kmcnoTbl (1:1). PacTBOp NEpeHOCAT H MepHyl Konby Bme-
ctumocTblo 100 cmM3 1 AonMBaKOT BOAOW A0 METKU

1 em3 pacteopa cogepxut 0,1 r meam

TuTaH MeTanIMyeckuit.

CTaHgapTHbli pactBop TuTaHa: 0,1 r TuTaHa nomelwalT B naaTu-
HOBYIO YallKy W pacTBOPSOT Npu HarpesaHun B 20 cM3 cepHON Kuc-
notel (1:4) n 2 em3 (hTOPUCTOBOAOPOAHON KucnoTbl 3atem [nobas-
nawT 10 cm3 cepHoil kucnotel (1:1) v ynapuBaloT [0 MNOSAB/EHUS
6€en0ro ApiMa CepHoi KuCnoTbl. Yallky oxnaxgalT M ocTaTok pacT-
gopAwT B 50 cm3 nogbl npu HarpesaHWW. PacTBOp MEpPEeHOCAT B Mep-
Hyl0 Konby BMecTMMOCTbi 1(X) cM* n gonuBalT BOAON A0 METKMU.

| cm3 pactBopa cogepxut 0,001 r TuTaHa.

43. NpoBefeHne aHanusa

431 HaBecky cnnaBa Maccoii 2 r MoMelwawT B MJ1aTUHOBYHO
yalwky ¥ pacTBOPAOT npu HarpeBaHun B 20 CM3 a30THON  KWUCNOTbI
(1:1) wn 2 cm3 pTOpUCTOBOAOPOAHON KWUCNOTbI. 3atem [obasnsioT
10 cm3 cepHoit kucnotbl (1:1) u ynapuBalT [0 MosiBNeHus 6esoro
AbIMa CepHOil KMcnoTbl Yalky oxnaxgalwT UM OCTatoK pacTBOpSiOT
B 50 cm3 BOAbl Mpu HarpeBaHuWW. PacTBOp NEPEeHOCAT B MEPHYH KO-
6y BMecTuMocTbio 100 cmM3 M gonvBakT BOAOW A0 METKU.

M3mepAalT atomHytlo abcopbunio TTaHa H NiamMeHu aueTuieH —
3aKncb asota npu gnvHe BOSHbI 364,3 HM napansiefnibHo C rpagympo-
BOYHbIMU pacTBopamu
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*1.3.2. TlocTpoeHWe rpafyvpoBOYHOrO rpaguka

B ueTbipe MepHble KON6bI BMecTUMOCTb HO 100 cm3 nomeuiarT
1,0, 3,0: 50 n 6,0 cmM3 cTaHO4apTHOrO pacTeopa TuTaHa, 4Yto COOT-
getcteyeT 1,0; 3,0; 5,0 n 6,0 mr tutaHa, npunmealT no 20 cm3 cTaH-
[apTHOro pacteBopa Meay W A0NMBAlOT BOAOW A0 MeTKW. M3mepsioT
aTOMHyl0 abcopbuuio TuUTaHa, Kak ykaszaHo B n. 4.3.1. Mo nonyyeH-
HbIM [aHHbIM CTPOAT rPajyMpoOBOYHbIM Tpaguk.

44. O6bpaboTka pe3ynbtaTtoB

4.4.1. MaccoByio ponto TutaHa (X) B NpoOUEHTax BbIYUCASAT
no dopmyne

A— « 100,
m
roe C— KOHUeHTpauus TuTaHa, HaligeHHas no  rpagyyuponovyHomy
rpadouky r/cm3
V — obbem pacTtBopa npobbl, cM3;
m— macca HaBecCKu Mnpobbl, ©

4.4.2. PacxoxfeHua pes3ynbtatoB Tpex napasnesibHbiX onpejene-
Huii d (nokasaTeslb CXOAMMOCTM) W pes3ynbTatoB ABYyX aHanumzos D
(nokasaTenb BOCNPOM3BOAMMOCTM) HE AO0/DKHbI MPEeBbiWaTb 3HaYeHui
[0MycKaeMblX PacxoXAeHuid, npuBefeHHbIX B Tabnuue.

4.4.3 KOHTPO/NIb TOYHOCTM pe3ynbTatoB  aHanausa npoBoAAT Mo
[ocynapcTBeHHbIM CTaHgapTHbIM obpasuam (FCO) wunu no otpacne-
BbIM CTaHAapTHbIM o6pasuam (OCO), unu no craHgapTHbIM o6pas-
uam npegnpusatua (COW) MefHO-HUKENEBbIX CNNaBOB, YTBEPXAEH-
Hbix mo FOCT 8.315, wan meTogoM Ao6aBOK, WAM  COMOCTaB/IEHWEM
pe3ynbTartos, MOJlyYEHHbIX (POTOMETPUYECKMM METOAOM, B COOTBETCT-
Bun ¢ TOCT 25086.
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