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Hara epenenna 01.01.79

Hacrogamuit craHgapT YCTAHABIMBAET (GOTOMETpUYSeCKHe MW ATOMHO-a0COPOITMOHHBIA MeTOME
OTIpefieNieHUs THTaHA (MpH  Maccogroif Jode THTaHa oT 0,05 % 1o 0,3 %) B 0e30JI0BIHHHIX OpoH3ax Mo
TOCT 18175.

(Usmenennas penagnms, Usm. Ne 1).

1. OGIIHUE TPELOBAHUA

1.1. Oomme Tpebopanug K Meromam aHanmsa — no 1'OCT 25086 ¢ gononHeHHeM 1o pasa. 1
TOCT 15027.1.
(M3menennas penakmms, Mam. Ne 1).

2a. ®OTOMETPUYECKHA METO/I ONIPEJEIIEHUSA THTAHA

2a.1. CymuocTtp MeTona

MeTon ocHOBaH Ha 00pa30BAHUN THTAHOM B CEPHOKHCION Cpelie ¢ MepeKUChI0 BOMXOPOIA XKEITO-
OpAHXEBOT0 KOMIIIEKCA W U3MEHEHWH €ro OTITHYECKOM TITIOTHOCTH.

Pazn. 2a. (Beenen nononnurensno, Mzm. Ne 1).

2. AIITIAPATYPA, PEAKTUBBI U PACTBOPBI

MDoTOPIEKTPOKOIOPHMETP HIH CIIEKTPOGOTOMETP.

Kucnora azoruasg mo TOCT 4461, pasbapnennas 1:1.

Kucnora cepras o I'OCT 4204, paszbasneunad 1:1 u 1:4,

Kiuicrora propucropomopomnag mo TOCT 10484,

Kucnora oprogochopnas o TOCT 6552, pazdasnernas 1:1.

Ilepexnch Bomopona no TOCT 10929.

TuraH MeTaUIHYeCKHH ¢ cojepXaHueM He MeHee 99,5 % Turana.

Kammiit-tutan (IV) dropucrniii.

PacrBop THTaHa CTaHFAPTHBINA; TOTOBAT clcayiomum odOpaszom: 0,201 r MeTalmdecKoro THTaHA
pacTBOPAIOT IIpH HarpeBanud B 100 oy’ cepHOIl KHCIIOTHI, paszdapieHHoil 1:4. 3areM IIpH KUIIMYeHHH
OKHCISIOT THTAH, NPUOABIgd MO KalllgM a30THYIO KHCNOTY, pasbasiaeHHyio 1:1, mo obeciipeunBaHHsA
pacTBopa. PacTBOp KUIMTAT 2—3 MUH, OXIAXIAIOT, IIEPEBOIAT B MEPHYIO KOJIOY BMeCTUMOCTBIO 500 cm3,
JONMHBAIOT O METKH BOAOI H IepeMellnBaT.

1 em® pacTtBopa comepxut 0,4 Mr THTaHA.

M3 xammg-tutana (TOPUCTOTO CTAHAAPTHHIA PACTBOpP THTAHA TOTOBAT CICTYIOIINM OOpa3oM:
1,0024 r kanug-taraga (IV) GTopHCTOro BHIIAPHBAIT B INATHHOBON Yamke ¢ 10 eM? cepHoil KuCIoTH,
pazbasiennoii 1:1, mo BiaxHOro ocrarka. ColepXkIMoe YalKH PacTBOPAIOT B 50 cM® cepHOH KHUCIOTHI,

Hananme opumaamuoe IlepenmegaTka BoCOpemeHa
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rocCT 15027.14—77 C. 2

pazbasnenHoil 1:4, TMepeMUBalOT B MEPHYIO KOOV BMecTHMOCTRID 500 om?, mobasmaior 50 oM’ cepHoi
KHUCTOTH, pa3dasieHHOH 1:4, H pa30aBIgiOT BOOOH 10 METKH.
1 e’ pactBOpa comepxur 0,4 MT THTaHA.

3. IPOBEAEHUE AHAITU3A

3.1. Hapecky crimasa Maccoii 0,5 T TOMEIA©T B CTAKaH, TPHWIHBAKT 10 cM? a30THOR KUCTOTH, pas-
OapneHno 1:1, | pacTBOPSIOT IPH HATpeBaHHA. 3aTeM mprHdapnaoT 10 cM? cepHO KUCTOTH, pasdasieH-
HOHl 1:1, W BHIMapHUBaIOT IO BHIACICHHA OEIOTO OhHIMAa CCpHOI KHMCIOTHL. llocie OXTMaXIcHHUS OCTaTOK
PaCTBOPAIOT B BOJE, IECPCHOCAT PACTBOP B MEPHYIO KOIOY BMECTHMOCTBIO 50 ¢M?, npmbasmaior 5 cm?
oprodocopHO KHCTOTH, | cM® MMepeKncH BOTOPOAA, MONMUBAT 0 METKH BONOW, IepeMellnBaloT |
U3MEPSIOT ONTHYECKYIO IDIOTHOCTh PACTBOPOB HAa (DOTOINCKTPOKOIOPUMETPE ¢ CUHUM CBETOMHIBTPOM
opu iHe BOIHLL 410—450 HM wiH Ha coekrpodoroMerpe NpH JAJIHMHE BONHEL 410 HM B KIOBETE
IMAHOM 1 oM.

PacTBopoM cpaBHEHUS CITYKUT PACTBOP AHANMM3HMPYEMOTO CITIARA, TIPOBEICHHEII Yepe3 BCe CTATHHA
a"Hanm3a, Ho Oe3 MoDaBNeHHS TePeKUCH BOTOPOIA.

3.2. IlocTpoenne rpayHpoBodHOro rpadura

B MepHwe KOIOH BMeCTHMOCTEIO 0 30 cM? mmocnemosarensio samsamor 0; 1,0; 2,0; 3,0; 4,0; 5,0 m
6,0 cM? CTAHTAPTHOTO PAcTBOPA TUTAHA, FOOABIIIOT TO 25 cM? CepHOM KUCIOTH, pasdasieHHol 1:4, mo
5 em? oprodocdopHOI KHCIOTH, 110 1 ¢M? IepeKHcH BOAOPOIA, JOIHBAIOT 0 MCTKH BOJOM H NEPEMEILH-
BaioT. Janee aHanu3 BeayT, KAK YKa3aHO B 11. 3.1.

PacTBopoM cpaBHEHHWS CIYXUT PACTBOP, HE COACPXKAIIMN TUTAHA.

Tlo moay9IeHHBIM 3HAYCHUAM ONTHIECKUX TDIOTHOCTEN CTPOST TPaTyr pOBOTHHIN TpadhuK.

4, OBPALOTKA PE3VIILbTATOB

4.1. MaccoByio Jomio THTaHa (X) B MPOICHTAX BEYHCIAIOT 1Mo GopmMyme

100
m

X =

2

IIe m — Macca THTaHa, HaWgeHHad Mo TPamyHupoBOYHOMY TpaduKy, T;
m, — Macca HaBECKH, T.
4.2. ABCOMIOTHEIE PACXOXKICHNA Pe3yIbTaTOR HMAPATTeIRHEX ONpemencHImi (d — mokasareah CXOmi-
MOCTH) He JOJDKHBI HIPEBHIIATh JOIYCKACMBIX 3HAYCHMI, IPHBEICHHBIX B TaOINIIE.

MaccoBad Jonsa THTaHa, % d, % D, %
Ot 0,05 mo 0,15 0,01 0,02
Cgs. 0,15 » 0,30 0.02 0,05

(Usmenennas penagnms, Usm. Ne 2).

4.3. AGCOMOTHEIE PACXOXICHUS Pe3yNBTATOB AHANN3A, MONYIEHHHIX B JBYX PA3THIHEBIX Ta0oparo-
pUAX, WIH ABYX PE3yNbTaTOB aHANH3A, IIOMYYCHHBIX B OMHON J1a00paTOpHi, HO NPH Pa3IHYHBIX YCIOBHIX
(D — mokasarenb BOCIIPON3BOTHMOCTH), He TOTKHH TIPEBHINATE 3HAYCHHT, TPHUBEISHHEIX B TA0THIIE.

4.4. KoHTpoib TOUHOCTH pe3yIbTATOB AHATH3A

KOHTpOJIE TOYHOCTH Pe3yNBTATOB AHATH3A MPOBOAAT IO [ 0CyTapCTBEHHKM CTAHTAPTHRIM obpasiiaM
Oe30TOBIHHEIX OPOH3, ATTECTOBAHHKIM B YCTAHOBIEHHOM TIOPSITKE, COMOCTABTIEHUEM Pe3YIIETATOR AHATIH -
38, IONYIEHHKX (hOTOMETPHIECKHM 1 ATOMHO-A0COPOIIMOHHEIM METOTAMH HITH METOMIOM J0OABOK B COOT-
Bercteuu ¢ TOCT 25086.

4.3, 4.4. (BBeaennl JonoJHuTenbHo, M3M. Ne 2),

5. DOTOMETPHYECKHUIA METO/1 OTIPEJAEJIEHASI TUTAHA
CITPUMEHEHUEM JHAHTHITHPUIIMETAHA

5.1. CyumHoceTh METOA

Meron ocHOBaH Ha 00pA30BAHMH KOMITIEKCA THTAHA ¢ THAHTHITHPIWIMETAHOM B cpete 0,5 Moms/am?
COTSIHOM KHUCJIOTH U M3MEPEHHH er0 ONTHYECKOH IUTOTHOCTH. Melnamlnee BIHIHHE XKeJe3a YCTPaHIIOT
BBEIEHHEM acKOPOMHOBOM KHICIIOTHI.
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5.2. Annaparypa, peakKTHBBI H PACTBODBI

DoTORIEKTPOKOIOPHMETP HIIH CIIEKTPOGOTOMETP.

Kucnora azornag no I'OCT 4461, pasbasinenuag 1:1.

Kucnora congnas no I'OCT 3118, pazdasncHHas 1:1.

Kiucaora ceprasg mo TOCT 4204, pazbapieHHas 1:1 u 1:5.

Kucnora ackopOrHOBasg 110 HOPMAaTHBHO-TeXHMYECKOH JOKYMEHTAalMI, pacTBop 100 r/mv’.

Ammvuak somasiit mo TOCT 3760.

Hnantunupunmeran (C,;H,,N,0,), pactsop 10 r/amM? B pactope 0,3 MOIB/IM? COMIHON KHMCIOTHI,
TOTOBAT CIASAYIOIMAM 06paszon: 10 T mpemapara pactsopaioT B 200 oM? Bomwl, Ao6apngoT 30 cM? congHoi
KHCTOTH, pas3baBiecHHON 1:1, pacTBop OXNaXmTalOT H MEPEHOCAT B MEPHYIO KOJA0Y BMECTHMOCTBIO
1000 CM3, JOIHBAIOT JO METKH BOJOM H IIepeMellIHBAIOT.

Meap meTammmaeckas Mapku MO mo TOCT 859.

PacTeOp MeH; TOTOBAT CIEIYIOINM 0OpasoM: 0,5 T MeIH pacTBOPIIOT B 5 cM? A30THOI KHCIOTHL,
pazdapneHHOI 1:1, yAANMIOT OKWCIK a30Ta KUAMSTHUCHHUEM, PACTROP OXJIAXITAT, TIEPEeHOCAT B MEpPHYIO
Konby BMecTHMOCTRIO 100 oM, onuBaT BOAOH A0 METKN W MepeMellnBaoT.

Turan MeTaUIMYeCKH ¢ MACCOBOM JONCH TUTAHA He MeHee 99,5 %.

CranmapTHBIE pacTBOPH THTAHA.

PacTBop A; TOTOBAT cIeAVIONIM obpasoM: 0,1005 © ThTana pacTeopaoT B 20 cM? cepHOM KUCTOTHI,
pasbaBieHHoOI 1:1, pacTBOp OXJIAKIAIOT, IEPEHOCAT B MEPHYIO K0JIOY BMecTIMOcTBIO 1000 cM?, monmBator
IO METKHU CepHOIH KHCIOTOM, pa3dbaBieHHON 1:5, W MepeMeniuBanT.

1 em? pacrsopa A cogepxur 0,0001 r TuTaHAa.

Pactsop B; TOTOBAT craeayiommuM odpaszom: 10 cM? pacTBopa A TepeHOCAT B MEPHYIO KOOy BMECTH-
MOCTBIO 100 oM3, ZOTHBAIOT A0 METKN cepHOI KUCTOTON, pazdasieHHoN 1:5, U MepeMellHBaloT.

1 cm? pacteopa B cogepxur 0,00001 r TuTaHa.

5.3. IlpoBenende aHalH3a

5.3.1. HaBecky ciuiaBa Maccoil 0,5 T MOMeIaloT B CTAaKaH BMECTHMOCTEIO 250 cM? 1 pacTBOPSIOT B
5 cM? a30THOM KUCTOTH MHpU HarpepaHuH. OKHCIB 23074 VIAMSIOT KUIMYEHHEM, PACTBOP OXMAXITAOT,
MEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTRIO 100 cM?, JOMMBAIOT BOJOH M0 METKH H IEPEeMEIINBAOT. B 1Be
MEpPHEIE KOJOBI BMeCTHMOCTRIO TIo 100 cM® mepeHocar mo 5 eM® pacTeopa. PacTBophl paszdasIgioT BOAOH 10
o0BeMa 20 cM?, HeATPAMM3YIOT AMMMAKOM IO TIOSBIEHNI CHHEN OKPACKH KOMIIIEKCA METH, 3aTeM T00aB-
0T 1o 10 oM? CONMHOM KUCNOTH U 110 2,5 ¢M® pacTBopa aCKOpOUHOBOH KHUCIOTHL. B OIHY U3 K010
To0aBIgT 25 cM? pacTBOpa TMAHTUIHPIWIMETAHA 1 00€ KOIOK JOMHBAIOT BOJOM 10 METKH U MePEMEIII-
BatoT. Uepes 50 MITH U3MepIIOT ONITUIECKYIO TIIOTHOCTE pAacTBOPA Ha (DOTORIEKTPOKONOPUMeTpe ¢ hrone-
TOBEIM CBeTOMHIBTPOM TN Ha cieKTpod)oToMEeTpe TIPH TIIWHE BOTHEL 389 HM B KIOBeTe MTUHOI 1 cM.

PacTBopoM cpaBHEHHWS CIYXHUT PACTBOP, HE COMCPXKAIIMA JTUAHTUTUPHIMETAHA.

5.3.2. Ilocmpoerue epadyupoeounozo epagura

B miecTh MEPHEIX KOO BMecTUMOCTRIO o 100 cM? momMemniator 5 cM? pacTBopa Meid M B IATH H3 HHX
noMmear 1,0;2,0; 4,0; 6,0 u 8,0 cM® cragmaprHoro pacTsopa B. PacTBOpH pa30aBsIIoT Bomoi 10 odbeMa
20 cM? | Ja’ee aHANM3 IPOBOIAT, KAK VKazaHo B II. 5.3.1. PacTBopoM cpaBHEHHI CIVKHT PacTBOP, He
COAEPXKAIUI THTAHA U AUAHTUTTHPUAMETAHA. 110 MOMyIeHHEIM JAHHEIM CTPOST TpaTyNpOBOTHEIN Tpaduk.

5.4, OopadoTKa pe3yILTATOB

5.4.1. Maccosyio 070 TUTaHa (X ;) B IPOIEHTAX BEYHCIAIOT 10 (hopMyme

X, - m - 100 ,
my
rIc 1 — Macca TMTaHa, HAJICHHAYA 110 TpagyupoBOYHOMY rpaduky, T;
M, — Macca HaBeCKH, T.

5.4.2. AGCONIOTHBIE PACXOXKISHUA PE3YILTATOB MapaUICIBLHBIX ONpeAcIcHI (d — MOKa3aTeb CXOTH-
MOCTH) He JOJDKHHBI MPEeBHIIATE JOMYCKASMBIX 3HAYESHUH, MPHEETeHHRIX B TabIHIle.

(M3menennas penakmms, Mam. Ne 2),

5.4.3. AGCOTIOTHHIE PACXOXIeHHI PesVIbTATOR aHANN3A, MOTVISHHBIX B OBYX NadopaTopHdIX, MIH
JBYX PE3VILTATOB aHANM3A, IOTVICHHEIX B OTHOMH JabopaTopun, HO MPH pa3IHIHEIX YCIOBHSX (/) — IIoKa-
3aTe)Ib BOCIIPOM3BOAUMOCTH ), HE JOJDKHBI [IPEBBIIATE 3HAYCHUH, IPUBSAICHHBIX B TaOIULIE.

3.4.4. Konmpoas moYHOC U PE3YADMAMOG QHANL3A

KoHTpoas TOUHOCTH pe3yIbTATOB aHATH3A IPOBOMIAT 10 1. 4.4.

5.4.3, 5.4.4. (Beenensl nonoaaaTeasA0, M3m. Ne 2).
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6. ATOMHO-ABCOPEIIMOHHBIA METO/],

6.1. Cymnoctns MeTona

Meron ocHOBaH Ha U3MepeHNH abcopOITM CBeTa aTOMaMM THTaHa, oOpa3yIoIIIMICS IMPU BBCACHUH
AHATHM3NPYEMOTO PacTBOPA B TIIAMS alleTUIeH—3aKNUCh a30TA.

6.2. Anmapatypa, peakTHBLI H PACTEOPHI

ATOMHO-20COPOITMOHHEII CTIEKTPOMETP € MCTOMHHKOM U3NYICHUST AN THTAHA.

Kucnora azornag no I'OCT 4461, pasbasinenuag 1:1.

Kucnora cepraa o T'OCT 4204, pazdasncHHaa 1:1, 1:4 1 1:10.

Anermnen o I'OCT 5457,

3akucsk asora mo T'OCT 9293.

Menpk o I'OCT 859.

CTaHgapTHHIA pacTBop MedH: 10 T MeaH pacTBOPAIOT TIPH HarpeBaHHM B 30 oM a30THOW KHUCIOTH
(1:1). PacTBOp OXTAKTAIOT, HEPEHOCAT B MEPHYIO KOITOY BMeCTHMOCTRIO 100 cM’ M monMMBamoT BOMOH J0
MECTKM.

1 ev? pacTBopa comepxur 0,1 T MeTH.

Turan MerallIMIeCKAil ¢ MAacCOBOH JONCH THTaHA He MeHee 99,5 %.

CraHgapTHHIA pacTBop TUTaHa: 0,1 T THTAHA PACTBOPSIOT IPH HATPEBAHNY B 50 cM? cepHOM KMCIOTH
(1:4). PacTBOp OXTAKTAIOT, HMEPEHOCAT B MEPHYIO KONOY BMECTHMOCTBIO 100 cM? M TommBawT 10 METKH
cepHoit Kucmotoii (1:10).

1 em? pactBopa comepxur 0,001 T THTaHA.

6.3. IlpoBenenue anaimsa

6.3.1. HaBecky nipoOBI MAccoli 3 T pacTBOPSIOT IIpHM HarpeBanuu B 20 cm? azoTHOM KAcnoTH 1:1, 3atem
nobapsmior 10 ev?® cepHoil Kuenorel (1:1) 1 VIApHBAIOT IO MOABICHHA 0eI0r0 ILIMA CEPHOM KHCIOTHL
PacTBop OXMAXTAIOT, MEPEHOCIT B MEPHYIO KOIOY BMECTUMOCTBIO 100 cM? 1 JONMBAIOT BOION M0 METKH.
HMsmepsior aToMHYIO abcopOIINIO THTAHA B INIAMCHH alleTHICH —3aKHCh A30Ta IPpH JIAHE BOIHH 365,3 HM
MapatnebHO ¢ TPATYHPOBOYHBIMHA PACTBOPAMU.

6.3.2. Hocmpoenue epadyuposounozo epagura

B math MEPHBEIX KOO BMecTUMOCTEIO o 100 ey’ moMenator 0; 1,3; 3,0; 6,0 19,0 em? crammaprHOTO
pacTBopa THTaHa, xodapisor no 30 cM? crammapruoro pacrsopa meau, mo 10 em? cepuoit kucmorsr (1:1)
U JOIUBAIOT BOJOH J0 MeTKH. M3MepdioT aToMHYI0 adCcOpOIIHIO TUTAHA, KakK yKaszaHo B IL 6.3.1. ITo nomy-
YeHHBIM 3HAYCHUSAM CTPOST IPagyApPOBOYHHI Tpad K.

6.4. O6paboTEA pe3yabTaATOB

6.4.1. Maccosyio om0 THTaHa (X ,) B IIPOLEHTAX BEYHCIAIOT IO (POPMYIIE

x,=CY

100,
rae ¢ — KOHICHTpAlLlUd THTAHA, HAMICHHAS 110 IPAIyHPOBOYHOMY IpaduKy, I/cM>;
V' — 06BeM KOHEYHOTO PacTBOpa TIPOOHI, CMS;
M — Macca HaBecKu mpoOhl, TI.
6.4.2. AGCOMIOTHHRIE TOMYCKAEMEIe PACXOXISHNS Pe3yIbTaTOR NapalIeTEHEIX OnpeaeTeHnii (d — 1mo-
Ka3aTellb CXOOUMOCTH) He JIOIDKHEBI MPEBRIIIATh JOIYCKASMBIX 3HAYCHHH, IPHUBEICHHLIX B TAOJIHIIC.
6.4.3, ADCOMIOTHEIC PACXOXKICHHUY Pe3yIbTaTOB aHAIN3a, HOJVYSHHBIX B ABYX pasIMYHLIX Jdadopa-
TOPHSIX, WIM ABYX PE3yIbTATOB aHANH3A, MOJVICHHEIX B OMHOI J1a00paTOpHIL, HO HPH PAa3THIHLIX VCIIO-
BIsix () — IOKa3aTeilb BOCIPOM3BOAUMOCTH), HE JO/DKHBI IPEBHIIIATL 3HAYCHUI, NPUBEICHHBIX B
Tabmurle.
6.4.4. Konmpoas mounocmu pesyasmamoe anarisa
KoHTpoab TOUHOCTH Pe3yILTATOB AHANH3A IIPOBOIAT Mo 1. 4.4.
Pasz. 6. (Beemen nonomnurennno, Mam. Ne 2),
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