Mpyona B39

M E KTOCVYJ1APCTHBSBEHH B CTAHILIAWPT

BPOHIM BEIOJIOBEAHHLIE

Meroasl onpeletendd THTIHA

rocT
Mon-tin bronge. 15027.14—77

Methods for the determination of titdnium

OKCTY 1709

Hara seesenns 01.001.79

HacTrodmmi crasiaprt yoTaHamideaerT poTOMETPHYECKHE W ATOMHO-aA0COPGUHOHHBI  MeTONk
OMPEIEnEiHA THTAHA (TpM Macconoi none tartada ot 0,05 % oo 4.3 %) o Sea0noBaHHKY GPOHIN N0
MoCT 18175,

(Himenennas penakiuna, Hid, Ne 1).
1. OBIIHE TPEBOBAHHA

1.1 OGmine  TpeDoBaMMA K MeTomAM aHanHia — no DOCT 25086 ¢ ponoadmendes mo pasi |
MOCT 15027.1.

(Hamenennan penaskuns, Hiw, Ne 1),
Za. POTOMETPHYECKHIA METOI ONPENEIEHHA THTAHA

2a.1. CymuocTe METOAA

MeTon ocHoBad Ha ODPAIORAHNHMH THTAHOM B CEPHOKHCION CPeRe © MEPEKMCLEY BOOOPOEA BENTo-
OPANKLEOTD KOMOJEKCa H HIMSHEHHH €r0 onTHYSCKOH MIoTHOCTH,

Paan. 2a. { Beegen nonoamureasno, M. MNe 1),

2. AIMITAPATYPA, PEARTHEBI H PACTRBOPLI

MOTOIEKTPOKOIOPHMETP HIH COeKTpodoToMeTp.

Kucnota azornag no [OCT 4461, pasbasnennan 1:1.

Kucnora cepHan oo DOCT 4204, pasbanaensas 1:1 w 1:4.

Kucaora drropHeTosoqopoaiad no [OCT 10454,

Kucnora oprofuocgopuan no FNOCT 6332, pasbastennan 1:1.

Mepekyct pogopoga no FOCT 10929,

THTaH METALTHUECKHIT C colepaaues He Menee 99,3 % Turana.

Kanuit-turan (IV) drmopHcTeib

Pactoop THTAHA CTAHIAPTHLIE, TOTOBAT CREOVEOLUMM ohpazos: 0 201 r MeTanaMueckors THTaHA
pACTROPAIOT npH Jarpepaduy & [0 oy’ cepuol KncnoTe, pasbaonenuod 1:4. 3aTem np KHNAYEHHM
OKHCASKT THTaH, NpUbapidas no KaniaM asoTHYID KHCAoTy, pazbamneddvio [, 1o ofecumednBania
pacTropa. PacTnop KMOATAT 2—3 MHH, OWIEAKT, MEPEnOIEaT B MEPHYID KONGY EMECTHMOCTEI 300 cu’,
OOTHBAKT 10 METKH BOA0H W NepeMellMBaT.

I cut pacTeopa codepruT 0,4 Mr THTAHA.

M3 kamua-taTasa  GTOPHCTOND  CTANIAPTHEIH PACTDOPR THTAHA [OTORAT CHeyIoliHs Ohpaiom:
L0024 r kanua-turada (V) QTopHCTOrO BHOAPHBAKDT 6 MAATHHOROH vawike ¢ 10 o' ceproil KNCIoTR,
pazbangenuoi 11, 1o Bmaxporo ocTartka. CoZepauMOe YAlIKH PacTROPIOT B 30 cM® cepHol KHCIOTL,

Hamasme oduemmamsnoe [epeneyarsa poCHpemEa:
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pazfasnedHol 14, mepenHEanT B MEPHVIO Koady eMecTHMOCTeI0 3 ca’, sobasnsior 30 oM® cepuoi
KHCIOTEL, patdanneduoi 14, 1 pasbapisior soood 00 MeTKH.
1 cu’ pacteopa conepsuT 0,4 Mr THTAHA.

3. NPOBENEHHE AHATH3A

3.1. Hapecky cnaapa saccoii 0.3 r noMemaoT & crakad, npuiadsant [0 ox? asoTioil KHeIoTE), pai-
Gantenuoi 111, W pacTRopAIOT Np# Harpeeaiy. 3atenm npubasnmot 10 ey’ cepHoil KHCIOTLL, palbarmeH-
Hol 111, M DEIMEpHBAKT 10 BLIOETEHHA DENOre AsMa cepHoil KHctoThl. [locae oxnasiieHHa oCTaToK
[ICTEORAIOT §© GOAE, NEPeHOCHT PACTROD § MEpivio Komhy GMecTHMOCTRI 30 cu’®, npubGannaoT 5 cow’
oprofochopioil KHCHoTE, | oM NepekdcH BOOOPOND, JOMHBAKNT 00 METEH GOOOH, NepeMellnBanT H
HAMEPAKT ONTHUECKYID TIOTHOCTL PACTROPOE Ha hoTOMICKTPOKOTOPHMETPE © CHHRM CreTOdMIETPOM
npr aakHe poaHbl 400—430 M oM Ha cnexkTpodpoToMeTpe NpH AnHHe BoaHE 410 M B KoBeTe
amduoi I om.

PacTiopoM CPABHEHMS CIVAHT PACTBOD AHATAIMPYEMOrD CILIABA, APOGedeHHEE Yepes Boe CTAIMH
AMAIH3a, Ho el gobapneHHs MepekHcH nOIopoaa.

3.2, [locTpoenne rpaRyHPOROUNOND rpadmKa

B sepume koubhl BMECTHMOCTLI no 30 oy’ nocnenopartentio zxmueawr O; 1,0; 2.0; 3,0; 4,0; 5.0
6,0 cyt CTANAAPTHOTD PACTROPA THTAHA, TOGMETTIOT no 25 cu® cepuoll knonoTel, pasBapnenmoii 1:4, no
5 ou? opTodhocthopioil KHCIoT, 0 1 cM’ Nepekucy Boaopoia, IOTHEAIOT 10 MEeTKH BOJ0i W mepesein-
BaeT. [amee ananua BeayT, Kak vkasauno B 3.1,

PacTiopoM CPaBHEMHA CIVEHT PACTROP, HE COMepaallinil THTaHa.

[1o noayyer ey SHAYSHHAM ONMTHYECKHX MIOTHOCTEN CTPOAT MPAIVHPOROUHER rpafuk.

4. ObPAROTEA PE3IY.ILTATOR

4.1. Macconyio 100 THTaHa (A) B NPOUHEHTIN BEMHCTHIOT MO QopsMyie

- w1000
T

[EE fr == MACCA THTAHA, HalZenHas no rpaayvepoRoYHoMy rpadury,
M — MACCA HABECKM, T.
4.7 ADCOTOTHRE PACKOHIEHNA PETVILTATOR MAPAMISNEHEY OnpeleeHtil (@ — noxasaTenl cuoam-
MOCTH) He TOMKHED IPeRBLIATE TONVCKASMEIX THAUSHHA, npupedeiuy B TabnuLe.

Maccoran noan Tatann, F d, & o, %
O 005 mo 0,15 01 .02
Ce 0,15 = .30 (02 .05

(Hamcnennan penakumsa, Hiv. Ne 2).

4.3 AGCOMIOTHRE PACXOXKISHNAA PEIVALTATOR AHATHIR, TIOMVYEHHEIX [ BV PALTHUABIY TA00PATO-
PHAX, HAM JBYX PEIVILTATOD AHATH3A, NOIYUEHHLX B OIHOH 1a00paTopriH, HO MPH PAITHYHBLIY VCITORHAX
(I} — nokasaTedk BOCOPOMIBOIMMOCTH), HE TODEHL MPEBRILATE IJHAYEHHA, TPHBEICHNLIN B TAGIHLE.

4.4, KouTpois TOMHOCTH PEIyibLTATOR AHATHIA

KOHTPpOTE TOUHOCTH PeIVILTATOR AHANHIA NROBOAAT N0 NoCVIAPCTEEHHEM CTARIAPTHEIM ODpaiLamM
Ge3ONOBFHILIY GPoHS, STTECTORAHHEM B VCTAHORTEHHOM NOPIIKE, COMOCTALTEHHEM PEIVABTATOR AHATH-
3, ROTYIeHH BIX (OTOMSTPHYSCKHM W ATOMHAO-AGCoP0LHOHHBIM METOIAMM HIH METOAOM J0GIR0K B COOT-
peTcThHM ¢ [OCT 25086,

4.3, 4.4, (Boenems ponoanntessne, Hia, Mo 2),

5. DOTOMETPHYECKHHA METOA ONPEIETEHHS THTAHA
CIHPHMEHEHHEM JHAHTHIHPHIMETAHA

5.1. Cymmocrs MeToaa

MeTon ocuoBan Ha OGPATOBAHHY KOMIIEKCA THTAHA ¢ THAHTHINPHIMETAHOM & cpene (0,5 Mom./nm’
COMAHON KHCIOTEL B H3MEPEHHH er0 ONTHYeCKDH maoTHocTH. Memawoiee IHARHE XKENeia VeTpanaionT
BEETe HHEM ACKOPOMHOBOH KHCIOTEL
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5.2. Annapartypa, PEAKTHEEI H PACTROPEL

MOTOIEKTPOROIOPHMETP WIH COeKTpogoTOMETp.

Kucnora azorvan no FOCT 4461, pasGasnennan 1:1.

Kucnota comamas no ['OCT 3118, paxbasnenwan 1:1.

Kucnota cepuan mo [OCT 4204, pasbaenemuan 1:1 » 133,

KHcnoTa ackopiHiosas no HOPMATHENO-TEXHHYSCKOH DoKyMeHTalny, pacTeop 100 r/os.

Asmpar poanLil no FOCT 3760,

Duantanrpuameran (C,,Hy, N, 040, pactsop 10 r/as® B pacteope 0,5 Momb/ s conaHoil KRCIOTRL
TOTORAT cheayviowns oopatos: 10 r npemapara pacreopanTt & 200 ov’ poawn, nobasnaior 80 cv' congnod
KMCIOTR,  pazbapfenvoid LI, pacTeop  ONIAMIAKT H JIEPEHOCAT B MEPHYI K0A0Y BMECTHMOCTRES
LOO0 cw?, I0IHBAKT J0 METEH BOLOH 1 MepeMe LH BT,

Mene mertamtidueckas Maprki MO no [OCT 839,

PacToop MeIH, FOTOBAT CleayviowisM obpaszom: 0,5 r Meld pacThopsiT B 5 cM® a30THOH KHCIOTE,
pasbannenmoit 1], yIamamT OKHCILL 23074 KHMAYEHHEM, PECTHOP ONIANIANT, MEPeHOCAT O MepHyie
KO0y pMecTHMOCTRID 100 ch?, TOAHBAKT BOI0H 20 METKH H NepeMellHBamT.

THTan MeTaIMUeckit ¢ Maceonoi qonelt THTana He smedee 993 %,

CTAHIAPTHEE PACTEORE! THTAHA.

Pacteop A, rotoRaT creayiowmy obpazos: 0, 1005 r tetana pactoopaioT B 20 cx® cepioll KHCIOTL,
pazbapaeHnodl 121, pacThop oxXIAAIAIDT, NEPEHOCAT B MEPUYID KOGy nMecTHMOCTL 1000 ca’, ZoiHeanT
o0 METEM CepHoil KkMcaoTol, pasbamtennod 113, o nepeseiy gawT.

I e pacroopa A cozepsut (0,000 r TiTana.

Pactoop b rotoraT ciegviowms obpasom: 10 cu® pacToopa A NepeHocaT I MERHYID KOMGY BMECTH-
MOCTLID [O0 ca', DOTHERIOT 00 MeTKH cepHoll KucaoToeil, paifapnennoil 1:5, 0 nepeseiHEannT,

I ent? pactoopa b conepar O 00001 r THTana.

5.3, llposesenie ANATHIA

3.3.1. Hapecky cnnapa Maccoi 0.5 T nOMEANT § CTAKZH BMECTHMOCTEI 230 cM® ¥ pacTROPAIOT B
5 cM® a10THONH KMCNOTH TIpH Harpepasyy. OKHCTW 430Ta VIANHIOT KHIDUE HHEM, PACTBOP OXTLHIAKT,
MEPEHOCAT B MEPHVIO KONGY BMecTHMOCTRI0 100 o, TonHEawT Boaoil 10 MeTkn U nepesMewnsanT. B npe
MepHBLIE KO0 BMECTHMOCTEIC 1100 1 A rieperactt o 3 oy pactropa. PacTEOpE prastamaaeT BonoH 1o
ofbera 20 cv®, HelTPATHIVIOT aMMEAKOM 10 NOAKTEHHA CHIeH OKpACKH KOMIUIEKCA MEOH, 3aTeM 10Gan-
nawT no 10 cu’ comAadoil KACnoT W no 2,5 cu® pacTeopa ackopGHHOBOI KucioTe. B ogny w3 kond
NoHARAAInT 25 oM’ pacThopa THAHTHIHPHIMETAHA W o0 KOA6M JONUEADT BOAod 40 METEH H NEPEMelLH-
maT. Yepes 30 MHH HIMEPAIOT OMTHYECKYI0 INOTHOCTE PACTEOPE Ha QOTOIAEKTPOKAIORHMETPE C diHone-
TORBIM CRETOMHANBETROM HIH Ha CNeKTPPOTOMETE NPH LIHHE BOTHLT 3BY HA B KIoBeTe ARHHOH 1 ow.

PacToopos CpOBHEHHE CIVAHRT [OCTBOR, HE COOEPMAlIME AHAHTHIHPUIMETAHA.

5.3.2. Hocmpoenue spadyvuposouiocn spadiika

B wecTe MepHLIX Kond sMecTHMOCTRE no 100 ey’ noMemwanT 3 ey’ pacToopd Memi M & NATL 13 HHX
nosewanT L0 2.0; 4.0: 6.0 8.0 cv?® cranmapraorn pacteopa B, Pacteopr pastamsuoT pogoil 00 odkeda
M) cw? W omanee AMANAT NPOBDAAT, KAk vKazamo B n. 5.3.1. PacTRoponm CPABHEMHA CIVAMT PAcTBOp, He
COMEPKAMME THTAHA W THAHTHIHPHWIMeTAHA, [To NonyyeHHLM JaHHEM CTPOAT IPagyvHpoBotHL rpadiik.

5.4, DopaboTea peIvisTATOE

3.4.1. Maccoryio nomky TATaHA (X ) B NpOOeHTay BHYHCIIoT no hopuyie

¥ o= m - J0d

I,

[Ae f — MAcca THTAHA, HaligeHuHas 1o rpaIvapoBoYHoMy rpadmky,
M, = Maccid HABECKH, T.

542 ADCOTOTHLIE PACKOKICHHA PEIVILTATOR DADLLIEILEEY OTIPeIeteHii (J — nmokasaTens Cxoam-
MOCTH ) HE JONAHE NPeBRIIaTsE I0NYCEASMLIX SHAYCHHI, NPUBEIeHHLIX B TabmuLe.

(Himenennan penakuna, Hiv, MNe 2),

5.4.3. AGCOMOTHBE PACKOEISHHA PeVALTATOR AHANKIA, NOAVUEHHLIX B OBYX NabOpaTOpmax, HAN
NEYE PEIVILTATON AHATHIA, NOMVIEHHLY B 0IH0H NafopaTopui, HO MTPH PATTHYHLIX Yeaoswax () — noka-
JATEL BOCAPOHIROAHMOCTH), He TOMHHEL MPEeRLILATE SHAMEHHH, NPHEENSHHLIY B TalanIe.

544, Konmpdh MOSHOCHIU eIV Aaiiaimos Gidiisa

FONTROMS: TONHGCTH PESVILTATOR AHATHIA NPOBOANT no 1. 4.4

3.4.3, 344, (Beepenst gonoannTenkno, Haw, Mo 2).
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6. ATOMHO-ABCOPBIIMOHHBIA METO/

6.1, CymmocTs MeToaa

MeTon ocHoBaH Ha WiMepeRHH abcopfuKl CHeTa ATOMAME THTAHA, 00paIvIOILHMHCE TIPH BREISHHH
AHANHIHPYEMOrD PACTEOPA B MIAMA JUETHISH—TIKHACE 33074,

6.2, Annaparypa, peAKTHER M PACTROPEL

ATOMHO-A0COPGUEHOH LI CNeKTPOMETD © HETOMHHEOM WUTVIeHHA LA THTAHA.

Kuciora azotuas no FOCT 4461, pasBGapnesnnan 1:1.

Kucnora cepuad no DOCT 4204, pasbannenwasn 111, 14 w0 1200

Aunerinen no NOCT 5457,

JakHek aioTa no NOCT 92593,

Menw no NOCT 559,

Crangaprmisid pacreop Memd: 10 r Megd pacTBOpSET NPH Harpesadui & 80 cy? a30THOH KHCIOTE
(1:1). Pactnop OxnasiawT, NepedocaT B MepHyie Konby amectuMocTiio 100 cv’ 1 1oaupawT nonol 2o
METKH.

I et pacTropa cogepxut 0.1 © Mean.

THTAH MEeTALIHYECKHT ¢ MaccoBoil Jonell THTaHA He MeHee 99,3 %,

CraszapTuelil pacteop THTaMa: (0,1 I THTAN pacTROPAKT NPH Harpesasimy B 30 cu’ cepioll KMCIOTE
(1:4). PacTRop ONIZHIAKT, TEPeHOCAT B MEpHYID KOGy BMEcTHMOCTLI 100 oM’ M Jo0THERIOT 10 MeTEH
ceprol kMenoTod {1 10).

I cam® pacTeopa cogepamT 0,001 T THTAHA.

6.3, llposeaense aninnia

£.3.1. Hapecky npodid Maccoi 3 T pACTROPAIT NPy MATPEBAHHN B 20 cu® asoTHoi KucaoTi 10, sarem
aooapnaoT [0 os? cepuol KMcaori (111) ¢ yIapHB@oT 10 DOSBISHAS Denoro JbiMa cepHod KHCIOTE.
PacTeop OXAAAIAIDT, NEREHOCAT B MERIIVID KOIGV IMecTHMOCTLID 1) cat’ W J0MHDaKT BoIoi 10 MeTKH.
HMasepaioT aToMuy e abcopBumHio THTAHA B MIaMeHH aueTHIeH —~3aKHCh A%0Ta MPH LAHHe Bk 3653 HM
NAPANASNLHO ¢ FPAAYHPOBOYHEMH PACTBOPAMA.

6.3.2, iocmpoeiue 2padyupoesouiioss spaiuxa

B nATL MEpHEX KONG BMecTHMOCTLI mo 100 cu mosewaser O; 1,.3; 3,00 6,0 0 9.0 ¢y’ cTaumapTHoro
pacTROpa THTasa, aobapndgot no 30 cu? CTAaHIapTHOrO pacTeopa MegH, no 10 eu! ceproi kucaoTel (1:1)
 IOAHBAKT BOI0N 10 MeTkn. Mauvepaior atoMayio abcopiunio THTaNa, Kak yeazano . 630, Mo moay-
QeHHBM THAYEHHAM CTPOAT rpagyuponotuii rpadmy.

6.4, OdpaboTKa peIVALTATOR

6.4.1. Maccoryio nomw THTana (X)) B IpouenTay BLMHCIAIOT no opMyiae

C.¥

X, =
2 m

- 100,

rme - KOMUSeHTPALMA THTAHA, HAIeHHAs NO MPEIYHPOBOYHOMY TPapHKy. riem’;
Vo pbLeM KOHEUHOID PACTROPD NPoQL, cM?)
Al == MACCA HABSCKH NPo0s, T
6.4.2. ADCOMOTHEE JONYCKAEMEIE PACKORICHMH PEIYALTATOE NapULTe LHEY Onpetenerui (d — no-
KATATENL CXOEHMOCTH) He 00MHE NPeRLILATE IONVCKAEMbIX SHAYEHHE, NPpHBEIeHHLIY § TaluHie.
6.4.3. AGCONIOTHRIE PACKOKISHNA PEIVILTATOR AHATNIA, NMOIYYeHHLX B OBV PasiddHBx Jadopa-
TOPHAY, HWIH OBV PelVILTATOR 3HATHIE, NoAyHelHLX B oJHod 7ab0paTopiu, HOo NpH pPatiHg ey Yeao-
puAx (0 — mokasartenk BOCOPOHIBOIHMOCTH), HE OOEHE NPSERIUATE JHAYeHHE, NMPUBEISHHBY B
TabHLe,
f.4.4. Konmpidh BROUOCnil eI sniamios il
FLOHTPOIL TOMHOCTH Pe3yILTATOR AHATHIE DPOROIAT o n. 4.4,
Paan. 6. (Beesen gonoanwrennse, Ham, Ne 2),
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HHDOPMAIIHOHHBIE JAHHBIE
l. PASPABOTAH H BHECEH Muusctepetsod usetHol meratayvpraw CCOCP

L ¥YTBEPAJAEH H BEEAEH B ,[I,EﬁCTBHE [Mocranosaendes IocyIapeTBENOre KOMHTETa CTARAAR-
To6 Cosera Muunerpos CCCP or 28.06.77 Mo 1614

i B3AMEH I'OCT 15027.14—6%9
4. Crannapr noanocTew cooTeeTereyer CT COB 1538—79

5. CCHIMOYHLE HOPMATHBHO-TEXHHY ECKHE TOKYMEHTHI

OrEosnauenne HTL, na Homep paazena, mynsra Oooanasenne HTA, wa Homep poizesa, nvnera

I:I.'II':ITIIJiI JiHO CCLAKR Klll’-ﬂpl-ll! JiHY CORLTER
FOCT 859—2001 5.2, 6.2 FOCT 6352 —80 .
FOCT 31877 5.2 FOCT 920374 6.2
FOCT 37e0—T9 £.2 FOCT 0484—TH 2
FOCT 4204—37 2, 52 FOCT H0929—T6 2
MoOCT 446177 2 521 @2 FOCT 18175—TH Beognas 4acTh
FMOCT 545775 6.2 FOCT 25086—87 .1, 4.4

6. OrpanHgerse CPpOoEa TeACTRHA CHATO N0 npoTokoay M 3—493 Mexrocvaapersennor CoseTa 00 CcTaM-
JAPTHIAIAR, METPONOTHH | ceprHipaEamm (MY C 5-6—93)

7. HAJAHHE ¢ Hamencnnama Ne 1, 2, yreepaacnnsive B denspate 1983 r., mapre 1988 r. (MY 6—83,
6—HH)
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