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HacTosimuit cTaniapT ycTaHapJuBaeT (POTOMETPHYECKHE H aTOMHO-
26CcOpOUHOHHBIE METO/bl ONpejle/ieHHst THUTaHa (IIPH MaccoBoH noJe
tatana ot 0,05 jgo 0,4%) B MeAHO-HHKEJEBBIX CIJIaBax Io roCt
492.

1. OBHIHE TPEBOBAHHA

O6uwue Tpe6oBanust k meroldy aHaaunza — no ['OCT 25086 c no-
noaneneM no pasf. 1 TOCT 6689.1.

2. ®OTOMETPHYECKHUH METOJM ONPEJEJEHMUA
TUTAHA C NEPEKUCHIO BONOPOJA

2.1. CymyHoCTh MeTOJ&

MeTox ocHOBaH Ha 0o6pa3sOBAHHU THTAHOM B CEPHOKHCJIOH cpefe
C NepeKHCbI0 BOAOPOAA KEJTO-OPaHKEBOTO KOMIIEKCA H H3MEepeHHsH
ONTHYECKOH MJOTHOCTH TMOJYYEHHOIO Pactsopa.

22. Annapatypa, pPeakTHBB H DPacTBODH

®OTO3/1eKTPOKOJIOPHMETDP HJIH CIIEKTPOHOTOMETP.

Kucsora asornas no 'OCT 4461, pas6assennas 1:1.

Kucaora cepuas no I'CCT 4204, pas6asnennas 1:1 u 1:4.
Kucaora ¢ropucroBomopoanas no FOCT 10484. '

Kucaora oprodoctoprast mo F'OCT 6552.

Boaopoaa nepexucs no TOCT 10929.

TuTaH MeTaJJIMUecKHH c cojiepKaHueM THTaHa He MeHee 99,5%.

Hapaunve odunuaibnoe
© HsgnareanbcTeo craHAapTos, 1992

HacTosmuii cTaHAapT He MOXKeT GbITb NMOJHOCTBIO HJAH YACTHYHO BOCTIPOM3BE/EH,
THPAKHPOBAH H pacnpocTpauer Ges paspewenus Toccranpapra Poceun
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Kanafi-tutan $ropucThiil.

Crangaprablii pacTBOp THTaHa A

M3 merannvueckoro tHraHa pactsop rotoBsT: 0,2 r THTaHa pact-
sopsoT nmpu Harpesanuu B 100 cM3 cepuofi kucaors (1:4). 3arem
[IPH KHMMSIYEHHH OKHUCJSIOT THTaH, INPHOABJASS O KaljasaM a30THYIO
KHCJA0TY Ao oDeclBeuHBaHHs pacTBopa. PactBop kumsatat 2—3 Mum,
OXJAWJAI0T, ftepeHocsT B MepHYI0 Koaby BmectuMocthblo 500 cM3 u
J10IMBAIOT A0 METKH BOAOH.

1 cm?® pactBopa cozepxutr 0,0004 r Turana.

M3 ¢ropuctoro kamus-turana pacrBop roroedar: 1,002 r mpena-
paTa moMellalT B MJAATHHOBYIO YallKy, pactBopsiior B 10 cm® cepHo#t
Kucjotst (1:1) u ynapuBaloT 40 NOJYYEHHS BJIAXKHOTO OCTaTKa, KOTO-
pbifi pactsopsitor B 50 cm® cepHolt KHcjaoTw (1:4). PacrtBop mepeno-
CAT B MepHy10 KoJsby BMmectuMmocTbhi0o 500 cm3, nobasasiior 50 cm?® cep-
noft kucsoth (l:4) H AONHBAIOT BOJOH A0 METKH.

1 cm?® pactsopa A coaepxur 0,0004 r Turana.

23. ITposeienue awanusa

2.3.1. Hanecky cnaaBa maccoit 0,5 r nomemaroT B 1LJIATHHOBYIO
uyawky, aodasasior 10 cM®  azorHoli H 1 cM®  GTOPHCTOBOAOPOAHOH
KHC/JOTBl H pacTBOPANOT NpPH Harpesauuu. K pacrBopy no6aBasior
20 cwm3 cepuoit kucaorsl (1:1) u ymapusaior 0 nosgsjeHusi 6eJoro
Ablva cepHofl kucaotsl. Ilocne oxgaxieHHst oCcTaTcx pacTBOPSAIOT B
BOJe, NepeHocsT B MepHVIo Koaby BMectunoctbio 100 cwm®, npubasn-
Jst 5 cM® oprodocdopHoit KHCaOTH, 1 cwm® mepexnucii  BojopoAa,
NOJHBAOT 40 MeTKH BOJOH, NepeMeuUlMBAalOT H H3MEpsiOoT ONTHYec-
Kyl MJIOTHOCT, PacTBOpa Ha (OTOINCKTPOKOJOPHMETPE ¢ CHHHM
CBeTO(MHUJbTPOM HJH Ha cnekrpodoromerpe npu 410 HM B KioBere ¢
TOMIHEONA norsiolarmmiero ceer cjaod 1 cM. PacrsopomM cpaBHeHHs
CJYHHT TOT 2Ke pacTsop, HO 6e3 nobaBjieHHs IepeKHCH BOAOpPOJA.

2.3.2. IlocTpoenue epadyuposoynoeo epagura

B mepHbie k061 BMecTHMOcThi0 N0 100 cm® pobasasiior 0,5; 1,0;
2,0; 3,0; 4,0; 50 u 6,0 cm® cranaapTHOrQ pacTBopa THTaHa, 25 cm3
cepHofi kucaote (1:4), b cm® oprodocdopHoit kucaoTh, 1 cM® mepe-
KHCH BO/JODPOAA M JIOJIHBAIOT A0 MeTKH BoAok. [anee mocrymnaior, Kak
yKasaHo B n. 2.3.1.

24. O6bpaborka pe3yabTaToOB

2.4.1. Maccosyw jonio tHtTaHa (X) B IPOLEHTAaX BLIYHCJNIOT MNG-
{popmyae

'(_ﬂ,l'loo

m

Te 7y - Macca THTaHa, HaWJeHHas N0 TrpaiyHpoBOYHOMY rpadu-
Ky, T;
m — macca HaBecKH, T.
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2.4.2. PacxoX/eHusi pPe3y/bTaTOB TPeX MNapasJe/ibHbiX ONpejesie-
HUil d (nokasaTesb CXOAMMOCTH) H Pe3yJbTaTOB MABYX aHAJH30B D
(noKazaTean BOCHPOH3BOAMMOCTH) He JOJXKHE TNpeBHIUATh 3Haye-
HHAl JlONycKaeMblX pacXoX/[eHHH, TPHBEIEHHLIX B Tabaune.

JlonycKaemble pacxoXmeHMs, %

Macconaa goas Turana, %

d D
Ot 0,05 no 0,2. BK.1IOY. 0,01 l 0,01

Cs. 02 » 04 » 0,02 ’ 0,03

2.4.3. KoHTpOJb TOYHOCTH pe3y/JbTATOB aHa/iu3a MNpPOBOAAT IO
Focynapcrsennbiv cranpaptueiv obpasuam (FCO) wam no orpac-
Jiesbid cranaaprabiv ob6pasuam (OCO), uau 110 cTaHAapTHBHIM 06-
pasuam npeanpustug (COIl) MeaHo-HHKeJEBHIX CNJAaBOB, VTBep-
KieHHoix no ['OCT 8315, uan metogoM n06aBKH, HJAH CONOCTABJIE-
HHEM pEe3Y/bTATOB, [OJYUEHHBIX ATOMHO-aGCOPOLHOHHLIM  METOLOM.
B cootsercTuu ¢ [OCT 25086.

3. POTOMETPHUYECKHA METOH ONPEREJEHUA
TUTAHA C JHAHTUITUPUJIMETAHOM

3.1. CymuocTs MeTo/a

Meroj1 ocHonan Ha 06pa3oBaHMH THTAHOM KOMILIEKCA ¢ JAMAHTH-
IHPHIMETAHOM, OKPAaLIeHHOTO0 B 30JOTHCTO-XKeJThii LBeT, H H3Me-
penHi ONTHYeCKOA MIIOTHOCTH NMOJYYEHHOTO PacTBOpa.

32. Anumaparypa, peakTHBB M pPacTBOpH

DOT031eKTPOKOJOPHMETP HJIH CNEKTPODOTOMETP.

Kucaora azornas no T'OCT 4461.

Kucaora cepuas no OCT 4204, pasz6asaennas 1: 1.

Kucaora coasnas no 'OCT 3118 u pas6asaennas 1: -

Kucaora dropHeroBojopoanas no TOCT 10484,

Kucsora ackop6uHoBas, pacrsop 100 r/mm3.

Havpuit ykeycnokucaetit mo I'OCT 199, pacteop 500 r/ams.

Huanrunupunmeran, pacrsop 10 r/am® 10 r peakTusa pacrso-
paor B 200 cm® Boabl, no6aBasitor 80 cM3 COMSIHOH KHCJOTBI (KoH-
ICHTPHPOBAHHOH), PACTBOP OXJAaXKAAIOT, MEPEHOCAT B MEPHYIO KOJ-
Gy BmecTumOCTbiO | AM3, 1O/MBAIOT 10 METKH BOJOH H HepeMell-
BAIOT.

Turan meranmuueckuit ¢ colepxkanueMm He Mmenee 99,5% TuraHa.

Kajufi-THTaH GTOPUCTHIA.

CranpapTtublii pacTBOp THTaHa A TOTOBAT, KaK VKaszano B 1. 2.2.
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CranpaptHeit pactBop TturaHa bB:5 cm® pacrsopa A nomemaior
B MepHYI0 KoJ6y BMecTHMOCTbIO 100 cM3, n1oAHBAaOT A0 METKH BOJIOH
U nepeMeliHBAalOT, FOTOBAT B J€Hb NPUMEHEHHS,

1 cm® pacrBopa B cozepxur 0,00002 r rurana.

33. [IpoBegenue aHajgusa

3.3.1. Hasecky macco#i b r moMeuwaiT B IIaTHHOBYIO YallKY, 106aRB-
asor 15 cm® asotHoit kueqaorel (1:1), 2 cm3® dropucroBosopoHoilt
KHCJIOTH H PAacTBOPAOT npu HarpesaHuu. 3artem aodasaswoT 10 cm?
cepHoli Kucaornl (l:1) U pacTsOp BHIAPUBAT [0 HAYaja BblAeJe-
HHR OGejoro AbiMa cepHOil KHcJqoTHl. [lo oxuakaeHuH onoJacKHBaioT
CTEHKH YaulKH BOJOH ¥ BHOBb BbIMAPUBAIOT 10 HayaJjda BBELAEJeHHs!
6ejioro AbiMa cepHOH KHCJ0Tbl. [Jo OXsaKAeHHH 0CTATOK pacTBOPSIOT
B BOJe, pacTBOp NepeHOCSAT B MepHYo Kosaby BMmectuMmocTbio 100 cmd,
JAOJUBAIOT 10 METKU BOJAOH H NepeMelinBaloT.

B 3aBucuMOCTH OT MaccoBOo# A0aH THT&HA OTGHPAKOT  aJHKBOT-
Hyl0 yacTb pactsopa — 10 cM3 (ot 0,05 go 0,1%) u 5 cu® (ot 0,1
a0 0,4%) B mepuyio xoaby ' BMectumoctbio 100 cm®, noGamasior
10 cm3 Boast W ycranaBauBalor pH=7—8 pacreopoM yKCycHO-
KHCJIOTO HAaTpHSl N0 YHHBepCaJJbHONl HHAHKATOpHO# OyMmaxkxe, 3aTeMm
nobGasasior 10 cm? ~coasinoft kucqaoter (1:1), 2,5 cm® ackop6uHOBOI
KHCJIOTBI, 25 cM® AuMaHTHNHpHJIMETana, JLOJHBAIOT BOAOH /0 METKH H
nepemewmnpalor. Yepes 40—50 MHH H3MepsAOT ONTHUECKYIO IJIOTHOCTH
pacTBOpa Ha (HOTOIJNCKTPOKOJOPHMETpE, ¢ CHHHM  CBETO(HJbTPOM
(Asp=400 HM) unu Ha cnekrpodoroMerpe npu 365 HM B KioBeTe ¢
TOJILEHHOH mnoraomiamouiero cjaos 2 cMm, B kauectse pactBopa cpae-
HeHHUs1 NPHMEHAIOT Takoll e pacTBop, HO 6e3 N00aBJEHHS AUIAHTH-
HHPHJMETAHA.

3.3.2. Hocrpoenue epadyuposounoeo epaguka

B wmepHble KOA6L BMecTHMocTbio mo 100 c¢m® nomemarwr 1,0;
2,0; 3,0; 4,0 u 5,0 cM® cranaaptHoro pacrsopa b 1THTana, 106aBASIOT
no 10 cm® BoAH u ycTanasausawT pH=7—8 pacTBopoM yKcycHoKHC-
JOTO HATPUf U jaJjee NOCTYyNarT, KaK ykasaHo B m. 3.3.1.

Pactsopom cpaBHeHHsl CJYXKHT pacTBOP, He CO/JACPKAUIHH THTAHA

34. O6pabGorka pe3syabTaTtosn

3.4.1 Maccosyo pousio tHrana (X) B OpoUEHTAX BBIYHCJASIOT NO-
(popmye

o e 100

m

rie m;— Macca THTaHa, HalAeHHast MO TpPaJ[YHPOBOYHOMY rpagu-
Ky, T;
M — Macca HaBecKu §poOb, COOTBETCTBYIOILAf  AJHKBOTHOMN
YyacTH pacTBopa, T.
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3.4.2. PacxoxieHusl pe3yJbTAaTOB TPeX MapajesbHBIX Olipejede-
Huil d (MokasateJb CXOAHMOCTH) H pe3yJbTaToB JABYX aHajausos D
(noxazaresb BOCHPOH3BOJAHMOCTH) He MAOJXKHBI MNpeBHIIATh 3Haye-
HHUfl JIOnycKaeMbIX PacXoXKAEHHH, NpHBeleHHbIX B TabJHIe.

3.4.3. KoHTpO/b TOYHOCTH PE3yJAbTATOB aHaJH3a MNPOBOAAT, Kak
yKasaHo B I. 2.4.3.

4. ATOMHO-ABCOPBUHOHHBIA METOJ ONPEAEJIEHHA
TUTAHA

4.1. CymHocTb MeTOR2

MeTton ocHoBaH Ha n3vepenun abcopOUUHM cBeTa aToMaMu  TH-
Tana, c6pasyiolMMHECH TIPU BBEJEHUU AHAJU3UPYeMOro pacTBOpa B
naaMs aieTHJIeH — 3aKHUCh a30Ta.

42 Annmapartypa, peakKTHBB H pacTBODPH

ATOMHO-26COPOUHOHHEBI CHCKTPOMETP € HCTOUHHKOM  H3JIyYeHHs
JUISL THTaHA. )

Kugnora asornag nc I'OCT 4461, pas6asnennas 1:1.

Kucaora dropucroronropoanas no N'OCT 10484.

Kucaora cepuas no I'OCT 4204, pasbasiennas 1:1 u 1:4.

Meas no FOCT 859.

Pactsop menu: 10 r meau pacTBopsioT npu HarpeBaHuu B 80 cm3
a30THON kucaortsl (1:1). PacrBop nepeHocaT B MepHyl0 KoJby BMe-
ctuMoctbio 100 cM® M RoJauBalOT BOAOH 10 METKH.

1 cm3 pactBopa coxepxut 0,1 r mean.

Turan MetaaJnuecKui.

Cranpaprublit pactsop thraHa: 0,1 r THTana noMemaroT B NNATH-
JIOBYiO uaUlKy M pacTBOPAIOT npu narpesanud B 20 cM® cepHOH Kuc-
notel (1:4) u 2 cm® dropucrorogoposHoil KHeJoTH. 3ateM jao06as-
astor 10 cm® cepuoit kucsqoTel (I:1) M ynapHpawT /10 TNOABJEHHH
6eqoro JipiMa CepHOll KACAoTH. YalllKy OXJa)KAalT H OCTatoK pacT-
BOpsiloT B 50 cv3 BOJLI 1pH HarpeBaHuH. PacTeop nepeHocsAT B Mep-
Hy10 KoJ6y BMecTHMOCTbIO 100 cM® K JI01MBAIOT BOMOH JO METKH.

1 cu® pactBopa coaepxut 0,001 r turana.

43 IllpoBeneHnc aHaausa

43.1. HaBecky cnsaBa maccoff 2 © NOMCIULAIOT B IJIATHHOBYIO
YauKy ¥ pacTBOpsaloT npu Harpesanud B 20 cM3 a30THOH  KHCJOTH
(1:1) u 2 cM® QTOPHCTOBO/LOPONNOHA KHCJIOTHL. 3aTeM /1006aBasIOT
10 cm® cepHo#l KHcaoTel (1:1) » ynapuBaoT A0 nosapjeHus 06esoro
JBIMa cepHOfi KHCJOTHL. Yamky oxjaxIaloT H OCTATOK PACTBOPRIOT
B 50 cM8 Boabl NpH narpesasud. PacTBop MEepeHOCAT B MEPHYIO KOJ-
-6y smectaMocTbio 100 cM3 B ponusaor BOAOH 10 METKH.

Hamepstior aToMuylo a6copOilHi0 THTaHA B NJaMEHH AUeTHJeH —
2aKHch a30Ta NpH JJHHe BoJaHb 364,3 HM NapaJjienbHo ¢ rpaayHpo-
BOYHBIMH PacTBOPAMH.
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4.3.2. lloctpoenue epadyuposounozo epagpuka

B uerbipe MepHble K0i6bl BMecTHMOCTBIO 1o 100 cM® momelnanT
1,0; 3,0; 50 u 6,0 cM3 craHAapTHOrO pacTBOpa THTAHA, YTO COOT-
BerctByer 1,0; 3,0; 5,0 1 6,0 Mr THTaHa, npuauBaoT no 20 cm® cran-
AapTHOTO pacTBOpa MeAH U JOJUBAOT BOAOH N0 Merku. Usmepsior
aTtoMHyio abcopOUHIO THTaHa, Kak ykaszano B n. 4.3.1. Ilo mosyuen-
HBIM JaHHBIM CTPOSIT rpajyHPOBOYHHIH rpaduk.

44 . O6paboTKa pe3yJbTaToOB

4.4.1. MaccoByio nomo tHrana (X) B TpPOUEHTAX BHIUHC/SIOT
no ¢opwmyJne

x==5Y 100,
m

rae C — KOHIEHTPaUWsl THTAHA, HaflJeHHAs MO TPAAYHPOBOUHOMY
rpaguky r/cmd;
V — o6mbem pactBopa npoGbl, cM?;
m — Macca HaBeCKU Hpolbl, T. :

4.4.2. PacxoxaeHHs pe3yJbTaToOB TPeX MapaJjelbHbiX onpejeJe-
Huil d (mOKasaTeNb CXOMMMOCTH) H De3yJbTaTOB ABYX aHa/iH30B D
(moKa3aTesab BOCHPOM3BOMMMOCTH) He MOJIKHBEI NPeBHINATb 3HAYCHHIF
JOTyCKaeMbiX pacXOXAeHHI, NpUBedeHHEbIX B TabJHle.

4.4.3 KOHTPOIb TOYHOCTH pe3yJbTATOB aHAaAH3a HPOBOJASAT IO
FocyrapcrsennbiM cTaHzapTHHIM 06pasnam (FCO) uam mno orpacie-
BBIM cTaHAapTHeIM oOpasuam (OCO), uam mo craHaapTHEIM o6pas-
uam npeanpuatia (COIl) MeaHO-HHKeNeBEIX CHJIABOB, YTBEPKAEH-
Hpix mo 'OCT 8.315, mau MerooM n06aBOK, HJM COMOCTAB/IEHHEM
pE3y/bTATOB, NOJNYYEHHHIX (OTOMETPHUECKHM METOAOM, B COOTBETCT-
Bun ¢ 'OCT 25086.
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