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FrMYCYAAPCTRBEHHBA CTAHRQLAPY COHKIA CCp
T e,

CMAABR M NHIATYPE PEﬁHHI METARNANOE
Metos onpefensyuns rapHee rﬂ:T

Alloys and Toundey allovs of rare metals. 252?8-3—32

Method for determination of hafnium

OECTY 1709,

CpoK gedcTEMA ¢ 01.07.E3
oo 01.07.93

Hecobnrogenwe cTANAAPTA NPECTSAYETCE NO IAHOHY

Hacroamui cranaapr ycorasasaueaer QoToOMETpHYECKHA meron
ﬂl‘l‘l_'.l{!.l'[-E'..u'IE'HHFl FEI:_IIIHI-IEI".

or | go 10% — e conaeax (Axratypax) Ha ocHope TaHTada (Kom-
NOHeNTH: BodAbfpaMa ne Goaee 30%, peuns ne Goaee 15%);

or 1 an 3% — B cnaasax (Aurarypax) HA OCHOBE HTTPHAI.

Meton ocHoBaH Ha ofpa30BAHFAH OEPALIEHHOrD EOMILIEXCHOTO COe-
OHHAEHHA TahHHEA ¢ KECHABHOMOBRIM OPAHMKeRLM B CEPHOKHCIOM
0,2 moasfam® pacreope. napoads tadtana {ocHOBH cnjaesaj npe-
AOTEPAILE 0T BBEACHHEM NeépeKHCcH Bofopoda, llormoimedHe KoMnex-
COR TAHTaAa, BOMbppaMa ¢ KCHISHOAOBhIM OpaHMEBBIM YYHTHBAIOT,
HAMEPAHA CYMMApPHOE NOMIOIEHHE KOMOJEKCOB TAHTAJIE, BOJLppama
H raH{s Mo OTHOWMEHH K APYroH paBHOoH ANHEBOTHOH YaCTH nNpo-
‘Oul, B KOTOpyw Qofasned TpHAoH B, mackupymouisd roabko rafani.
OnpegeaeHHs He mMewawT A0 2 wr Bodsdpama, oo 10 mr pedas B
HTTPHEA B hOTOMETPHDPYEMOM pACTBOpEe.

1. OGWME TPEEOBAHHA

1.I. Ofdmue tpefoBaHHA K MeTOlaM AHanH3Ia B TpeboBanns Ge-
sonacuocTH — no FOCT 26473.0—85.
{ Hamenennas pepawuns, Ham, Ne 1).

1. ANMNAPATYPA, PEAKTHER M PACTEOPR

PorosNeETpoRoIopHMerp Mapud $3K-56 nan asasoruuHbll npH-
Cop.
[TIHTKA 3JeKTpHYECKAA,

Maganue O HaNeHSS MNepengéyarka pOcnpediesa
I8



- TOCT 25278.3—81 C. 2

JaekTponeds MydeabHaa C TEPMOPEryaIATOpOM, ofecleuHBAKLLIAN
remneparypy Ao 1000°C,

Bech aHalHTHYSCKHE.

Beew TexuEOeCKHe,

Kontdu mepnue pmecthmocteio 50, 100 w 200 emd,

IlunerEx Gea npenewnd wa 1, 2, 5 un 10 cmi,.

MukpofopeTka BMECTHMOCTBID 5 oMY,

CTAKAHE XHMHUECKNE BMecTHMOCTRID 00 ca?,

CTeRENa yacoBue,

THrAW KRAPHERELE BHCOKHE BMeCcTHMOCTRID 40 cmd,

AMpmoHER cepHOKACAA no [OCT 3758—7h,

Kanuf nupoceprokucaui no FOCT TIT2—T6.

Kucnora ceprafa no FOCT 4204—77 n pasbasnessan 1.3 W pact-
ecp 0.5 Moaw/am®, - .

Bonopoaa mepesncs no OCT 10928—T6,

Codie AHHATPHEBAR STHAeHIHaMuHH— N, N, N’, N" — rerpayucyc-
HO# KHehoTH, 2-soaHas (tpuacH B) nmo I'OCT 10662—73, pacreop
0,05 moas/aM?; roToBAT caegywotilnM ofipazom: 186 r tpunona B
PACTEOPAKIT B BOAE NPH HATPEBAHHH (ECAH PACTBOP MYTHHA, ero
GHALTPYICT), NEpPeBnART B MepHyK Koaly sMectHMocTei 1| am® ox-
JAAMAAWNT W IOBOIAT 00 METEH DoLod.

Keuaenonopsil opam#essil, podHu# pactoop 1 mrioemd

Fadauit metasnuuecknil, cojepxauni me menee 99.9% rabaun.n
BHAC NOPOIIKA HAH Meakodl cTpy K,

Cranpapriaufi pacteop raduus (3anacuodl), cogepmampit 1 mriem?
rajpuag: 0,1 r MeTanaHYecKoro radpHEA NOMEeUanT B MAapocToRxHA
CTAKAH H PACTEOPAKT NPH HATPEBAHHH B 3 CM® HOHUEHTPHPOBAHHOM
cepHofl KHcaoTe B npHcyTeTEHe 0,3 r ceprokscacre ammonus, [Toas,
NoAVUEHKBHE NOCAE NOAHOPD PACTBOPEHHA METARAE, PACTBOPHIOT B
BOAS; NpoIpauHBll PACTBOP NEPeBOAAT B MepHYVID) HOOOY BMECTH-
socTeio 100 eM® W JOBOART A0 METEH BOJAOR [KOHEYHAR KHCIOTHOCTH
pacreopa ~ 0.5 monnfam® no ceprofl kucaoTe). '

Pacreop rafuua patounfi, cogepacamuit 10 merjcm® raduns, ro-
TOBAT B JAeHb ynoTpefaenHa paszdapjeHHeM CTAHAAPTHOTO PacTROPA
cepuHofi kHcaorol 0.5 moas/aw® B [00 pas.

{ Hamenennan pepaxuma, Ham. Me 1), -~

3. NPOBEREHHE AHATIHI A

3.1. Hapecky apanusapyesoit npofs wmaccoli 0,1 r 8 suge no-
POIEA WAH MeAKOR CTPYMHER NOMELLAT B KBAPUEBHA THrehn, A0-
Gasaswr 2—4 r neEpocynbhara KaaHd, HECKOABED Kanelb KOHIEHTDH-
poBAHHOH CcepHMOl KHCAOTH W CNAABRAMIOT B Mydeae npd Tesaeparype
S00—000"C a0 moayYeHHR OAROpPOLHONO NAZBA,
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C. 3 rocr 25278.3—82

B cayuae cnmapos Ha OCHOBE TAHTAJAA — MJaB PACcTBOPAKT B THI-
ae npx canalfioM HarpeBaHHH B CcMecH, cocTosmed H3 G.cwm® cepuol
EHcAoTrk (1:3) »n 1 ew® nepesncn sonopona. lopaswii npospaqnmi
PACTHOD NEpEeBOARAT B MEepHVED Koaby emectrmocthio 250 cwm?® B mo-
TOPYID NPEABAPUTEABHO HAAHTAE cMecs 20 cm® cepuolt Rucaote (1:3})
# | cw® peperwcH BOJAOPOAA, NOBOAAT A0 METEH BOLOH, mepeMeliH-
BapT (pacTeop yorofiyns 7—8 u, notod Haet rHapoaHs). [lpu oomn-
paemon wmaccopoft pone raduaua Gonee 4% pacreop pastasanoT
eme pas: orfupawt 10 cu? pacteopa B MepHYH KoADY BMECTHMOCTHIO
100 ¢M® H AOBOIAT O0 METHEH cepholi kucaorod 0.0 moakiawm® (zo-

NOJHATENEHOE paszfasnetiie HeoOxoQHMO yYecTs NpH olOpaloTke pe-
SYVJALTATOB).

B cayvae cnjagns Ha OCHOBE HTTPHS — I[LIAB PACTBOPAKT 8 THrAS
npH caafioM Harpepaud B cepHofi kmcaore 0.5 mone/am?. Dopauri
NpoOApaYdEi PACTEOP NEPEBOIAT B MEpPHYH KOAGY DBMECTHMOCTEHY
2&5 cM?, OXIEMIEIOT, ACBOART A0 MeTKH cepHol KrcaoTol 0,0 Moas/iw®,

IOag onpenenedus raHHR B JIBe MepHHE KOADK BMECTHMOCTRIO
50 oM OTOWpPAIOT PARHEIC AJHKBOTHHE uyacTw pacreopa (5, 10 waw
20 cu?), conepskamine 20—60 mrr raguun, pazBapnsor go 20 cm?
ceproit kHcaorofi 0,5 moan/am®. B oaMy H3 xoad ssomar 0.2 cm®
pacTeopa tpwaona B, nepemewnsawr, Jates B ofe Koalel OpHaH-
BawT no 2,5 ¢M? pacTBEOpPA KCHASHOJIOBOMO OpaHmesolo, AOBORAT 10
meTkn Bogoil B nepememnsawT, Hepes 30 MHH HIMEDHIOT ONTHYEC-
KYI0 NIOTHOCTH PACTBOPE, HE COAEpHAMIEre TPHACHA D, OTHOCHTENbL-
o pacteopa ¢ TpuioHom B Ha  oOTOSACKTPOKOAOpPHMEeTpe OpH
Amax =540 HM B KKBETE ¢ TOJAUMHON NOFAOIIAWINETD CBET G0
1T _

Maccy radens HAXOIAT N0 FPALYHPOBOYROMY rpadiiKy.

3.2, Mocrpoenue epadyupossunoss epafuna

B sephuEé Eoafl BMecTHMOcTeo 50 cw? BBOLRT H3 MHEpOOO-
perkn ot 0,0 go 7,0 cm® pafoderc pacrTeopa raguus ¢ HHTEPBAAOM
1 cm? Bo pce Koadw aofasasmor go 20 cwm®  cepHod  KHCAGTH
0,56 mode/1um?, no 2.5 cM® pacTRopa KCHIEHOOBOTO ORAHMEROTD, Me-
peMElIHBAR nocide AofapleHHA KAMIOro.peaxTHad, A0BOOAT A0 MET=
HH BOLOH ¥ cHOBa nepeMewdsant. B ogny #3 KOO0 NpHARBAKT BoS

CAKTHEE 34 HCKMOYenwem radmnaa (Avaeeodt  pacrsop).  Hepes
g[.‘r MHH (OKpalledibe PAacTBOPEL YCTOAYHBH T—8 4} MamepsoT on-
THUECKYE) ILIOTHOCTE PACTEOPOR HA  (POTORACKTPOKOJOpPHMETPE NpH
3 mae=540 HM B KIOBET € TOMUMHOH noraouawiiero ceer caoa 30w
N0 OTHOWEHHK K OyJesomy pacrsopy. [lo noaydendss  daHERM
CTPOAT TPAalyHPOBOYHEN TPAgHK B KOOPAHHATAX: 3HAYEHHE OITHACC-
Kol MAGTHOCTH — Macca raguuaa. OTaeapHiEe TOUKH rpadHea npobe-
PAKT OHOBPEMERHD © MPOBELCHHEN anaanaa npod.
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- FrocCT 15278.3—82 C. 4

d. OBPABOTHA PE3IYNETATOR

4.1. Maccosvio aomw radmua (X) B npouesTax  BRYHEASOT. NO
hopmyne

' me Ve ¥y
. X Vy-mg- Fe- 1D

rige m — Macca raQuus, HallnedHas no rpagyHpoBoudoMyY rpadury,
MI

V —BuecTaMOcTe MepHolt koafik npH nepaoM paiGasaensy, cm®;

Vz — offbeM anHKBOTHOR WacTH -pacTeopa, BIATHE aas pazfas-

MEHEA, cM7; .

Vi —BMecTHMocTE MepHOR KoAfl NpH BTOpoM  pazfapaem,
'EHE: .

Vi — ofrem ajguksorioll vacte PAcCTBROPA, BIATHEA 138 onpeie-
JEHHT, eME; .

M~ MACcca HABeCKH aHANHIEpYeMol npobH, T.
4.2. PacXomIeHAR MeRIy PesyiLTartaMi ABYX TapanielsHux ons
peneneniit H pe3VABTATAMH JABYX aHAMHIOR He AMIAHB NPeBHINATEH,
BHAYCHHA AONYCKAEMBIX PAcXOMIeHdil, npHBeieHHWx B Tabayue.

facenaan ui-'m radm=nn, 1 .-'J.Dh__ﬁ'I!HJ'D::HHIEIHLIHI.:.“:l.?H.IEIIH!.

1.0 2
3,0 0.4
5.0

10,0 1.t

( Hamenennan penakuna, Him. M ).



C. 5 NOCT 25178.3—81

MHDOPMALHOHHLIE [l AHHBIE

1. PASPABOTAH M BHECEH MMHMCTEPCTEOM UWEETHOH METARAYPIHM
cCccp

HCMNONMHMTENH

¥, A, Kapnoa, E, I'. Hamapuusa, B. I, Muckapusnsy, I, H. Augpeancss, E. C. fa-

Heriset, M. A, [ecarkosa, . M. Hupcanosa, T. M. Mamorwsa, E @, .HT“
B, M. Muxadnos, M, A, Hucuresa, A, [, OGpyuiosa, H, A, Pazsidgwss, H. Cy-
sopoia, Ffl. H. @BunuMoHos

2. YTBEPHIEH M BBENIEH B AERCTBME Nocranosnennem MNocygaper-
peHHOro Komurera CCCP no craspaprasm ot 106.05.81 MNe 111!

3. Cpox nposepky — 1993 r,
MepHogMUHOCTE NPOBREPKM — § NeT.

4. BEEAEH BNEPBLIE.
5. CChINOYHLIE HOPMATHEHO-TEXHHYECHKHME OQOKYMEHTH

i
Cifags ey HITI, o KoTofd i
ARnHE CCLLAER

Pl S T T = X —— ST o— c——

Hames pasfieia, ny=EETa

—_—

roCT 37s8—T8
FOCT 4204 . -TT
RBOCT TIT2=T4
TOCT 10652—T75
MOCT 1092975 -

IOCT 2647 3.0—8% -

e b3 1D 3 B3 B3

6. Cpox pencroMa npoanexs go 01.01.93 Mocravonnenkem NoccTanpap-
va CCCP or 19.10.87 M2 4096 .

7. NEPEM3IQAHME |noabpe 1988 r.] ¢ Hamenenwem M2 1, yreepwges-
Huim 8 oxTaGpe 1987 r. [MYC 1—&8).



