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: Mertop onpeaeneHua rapHus ) rOCT
Alloys and foundry alloys of rare metals. 25278-3—82

Method for determination of hafnium

OKCTY 1709. .

Cpok peficteua c 01.07.83
Ao 01.07.93

HecobmogeHue cTaHpapra npecnefyercs No 3akoHy

" Hacrosimu#t cranvpapt ycTaHaBiuBaer doToMeTpUYECKHE METOX
onpeneseHus radpHUS: '

or 1 no 10% — B cnaaBax (Jauratypax) Ha GCHOBe TaHTala (KOM-
NOHEHTH: BoJibppama He Gosee 30%, penus He Gosee 15%);

or 1 no 3% — B cmaBax (smurarypax) Ha OCHOBE HTTpPHS.

Merog ocHOBaH Ha 06pa3oBaHHH OKDAlEHHOTO KOMIJIEKCHOTO coe-,
JMHEHHs] Ta(HUS C KCHJICHOJOBBHIM OPAHXKEBHIM B  CEPHOKHCJIOM.
0,2 monp/am3 pacrBope. I'maposus TaHTasna (OCHOBH CIl1aBa) Ipe-
JOTBpPAINAIOT BBeleHHEM IepeKkHcH BoZopoAaa. [lorsolneHyne KoMILiex-
COB TAHTaJa, BoJdbdpama C KCHJIEHOJOBEIM OpaHKeBHIM yUUTBHIBAIOT,
H3Mepss CyMMapHOe INOTJIOLIeHHe KOMILJIEKCOB TaHTaJa, BoJbdpama
H raQHYs IO OTHOIIEHHIO K APYroil paBHO aJHKBOTHOH 4YacTH Npo-
"6bl, B KOTOPYI0 A00aBjeH TPWIOH B, MacKupymolHuil TOJbKO radHHui.
OnpejenieHnio He MewalT A0 2 Mr Boabppama, 1o 10 mMr peHus u
HTTpHS B (HOTOMETPHPYEMOM pacTBOPeE.

1. OBLUME TPEEOBAHUA

1.1. O6mue Tpe6GoBaHMs K MeTOJaM aHanuH3a M TpebGoBanusa Oe-
sonacHoctH — 1o I'OCT 26473.0—85.
(U3meneHHnas pepakuus, Him. Ne 1).

2, ANNAPATYPA, PEAKTHBbBI M PACTBOPDI
DOTO3/IEKTPOKONIOPHMETD MAPKH ‘®IK-56 uaH aHAJOTHUYHBLA MpPH-
Gop.
[InuTka 3aeKTpUYecKas.

M3panne othuumansHoe MNepeneyarka socnpeujeHa
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TOCT 25278.3—82 C. 2

SJekTporeyb MydeabHas c TepMOperyasTopom, obecleddBaolas
remnepatypy o 1000°C.

Bechl aHa/uTHUECKHE.

Bechl TexHHuecKue.

Kon6sr MepHeie BMecTuMocThIO 50, 100 1 200 cMm3.

. [lunerku 6e3 neneHus Ha 1, 2, 5 u 10 cm3..

Miuxkpo6iopeTka BMECTHMOCTBIO & cM3.-

Crakanbl XxuMHYeCKHE BMECTUMOCTBIO 100 cm?.

CrTekja uacoBble,

Turny VKBapU;eBbIe BHICOKHE BMeCTHMOCTBIO 40 cM3.

AMmonuit cepHoRucani no 'OCT 3758—75.

Kanuit nupoceprokucanii no F'OCT 7172—76.

" Kucaora cepuass no 'OCT 4204—77 u pasbasaenHas. 1:3 u pacr-
eop 0,5 MoJb/am?,

Bo,uopona IepPeKuch 1o TOCT 10929—76.

Coap apunatpueBas stuieHauaMuH — N, N, N’, N’ — rerpaykcyc-
HOH KHCJOTH, 2-BopHas (tpuiocH B) mo T'OCT 10652—73 pacreop
0,05 moab/mm3; rortoBAT caenyiomum ofipasom: 18,6 r TPHJIOHA b
pacTBOPAKT B BOAE IIpH HAarpeBaHHH (eCJAH pacTBOp MyTHBIHA, ero
GHABTPYIOT), TEpPeBOISIT B MEpHYI0 KOJNOy BMECTHMOCTbIO 1 AM®, OX-
JIaXKAAI0T ¥ AOBOJASAT A0 METKH BOJOH. °

Kcunenonosslit opankesbidf, BoAHBIH pacTBop 1 mr/em®.

Tapanit Merannauueckui, cojepkaiui He MeHee 99 ,9% radHuA-B
BHJe TIOPOLIKA UJIH MEJKOH CTPYIKKH.

CraduaprtHeifi pactBop raduus (3amacuolt), comepxamuit 1 mMr/cmd
radpuud: 0,1 r© Mmerajananyeckoro radHHs NOMEUIAIOT B XAPOCTOHUKHI
CTakKaH M pacTBOPAIOT NPH HArpeBaHHH B 3 cM® KOHLEHTPHPOBAHHOM
cepHO# KHCAOTH B mpHCyTcTBHH 0,3 r cepHokucsaoro amMmoHus. Ilaas,
NOJIyYEHHBIH TOCJe IIOJHOTO pP&CTBOPEHHS Meranta, pacTBOPSAKT B
BOJle; NpPO3pAuHBIL pacTBOP NSPEBOAST B MEPHYIO KOOy BMECTH-
mocTbio 100 cM3® W JOBOAAT A0 MeTKH BOJAOH (KOHEUHas KHCJIOTHOCTb
pacrBopa ~ 0,5 Moab/AM® O cepHOil KUCIOTE). ’

Pacrsep raguus paGouuil, comepxamuii 10 mkr/em® raduus, ro-
TOBST B AeHb yNOTpeG/eHHs pa3GaBieHHeM CTaHAApPTHOTO paCTBopa
cepHoli kucsorof 0,5 monn/am® B 100 pas.

(Usmenennas pepakuus, Ham. Ne 1).

~

3. NPOBEAEHUE AHAJTIU3A

3.1. Hasecky aHaJmsnpyeMOH npo6bl Maccoir 0,1 r B BHEe mO-
POLIKA HJIH MEJIKOH CTPYXKH NOMEIlAlT B KBapLeBhd THreJb, J0-
6aBasoT 2—4 r nupocyabdata Kasmud, HECKOJAbKO KaneJb KOHIEHTPH-
POBaHHOI CePHOH KHCJOTH 4 CIUIAaBJAAKT B Mydele NpH TeMIeparype
§00—900°C no monyueHHs OAHOPOJHOro IJasa.
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C. 3 IroCrT 25278.3—82

B cayuyae cniaBoB Ha OCHOBE TaHTaja — IJIaB PACTBOPAIOT B THT-
Je mpu cjgaloM HarpeBaHHH B CMeCH, cocroamed u3 6.cM3 cepHO
-kucaothl (1:3) m 1 cm® nepekucu Bogopona. I'opsauuii npospavHblik
pPacTBOp NepeBOJAT B MepHYIO KoJby BMectHMocTbio 250 cM®, B Ko-
TOPYIO NpeaBapUTeNbHO HajuTa cMech 25 cm?® cepHo#t Kucaorel (1:3)
H | cM® nepekucH BOJOpPOAA,. AOBOASAT JO MeTKHM BOJOH, HepeMeLiH-
BaoT (pacrBop ycrofyus 7-—8 u, morom wmaer ruapoaus). Ilpu oxu-
faeMoii MaccoBoll jnoje radHusa Oosee 49 pacrsop pasbaBasoT
eme pas: orbupator 10 cm3 pactBopa B MepHYIO K00y BMeCTHMOCThLIO
100 cM3 u goBOAAT N0 MeTKHM cepHoit kucaorodt 0,5 Moan/am® (xo-
noJHuTENLHOE pasbaBieHne HeoOXOAMMO yuecTb NpH o6paboTKe pe-
3yJbTATOB).

B ciayuae cniaBoB Ha OCHOBE HTTPHS — IJIaB PAacTBOPAKT B THIJIE
npu caabom HarpeBaHuu B cepHo#l Kucjore 0,5 monab/am3. Topsunid
IpPO3payHbIi pacTBOp NEepeBOAAT B MEPHYI K0J0y BMECTHMOCTHIO
250 M3, 0XJ1a2KAAI0T, JOBOAAT A0 METKH CepHOi# Kucsaoroit 0,0 Moab/am®.

Ilas onpenededuss radHus B JBe MepHHE KOGl BMECTHMOCTBIO
50 cM3 orOHpalOT paBHble AJIMKBOTHBIe YacTH pacTopa (5, 10 man
20 cmd), comepxampe 20—60 Mir radums, pasbasasior xo 20 cm?
cepHoit kuciaoroit 0,5 moab/am3. B oaHy u3 Koab BBOAAT 0,2 cm*
pacreopa TpujioHa B, mepememmmBaior. 3ateM B 06e KOJIGB DPHJIH-
BalT 10 2,5 cM® pacTBOpa KCHIEHOJOBOr0 OPAaHKEBOrO, AOBORAT A0
MeTKH Bojo0il u mnepememnBaior. Yepes 30 MHH H3MEPSIOT onTHYeC-
KyIO ITOTHOCTH PACTBOPA, He COJepXallero TPHIOHA D, OTHOCHTEb-
HO pacTBopa ¢ TPHIOHOM DB Ha  (OTO3JEKTPOKOJNOpHMETpPE IPH
Amax=540 HM B KIOBETé C TOJILIMHOH NOIJOLAIOUWIErc CBET CJ10#
30 mMm. _ _ , o :

Maccy radHus HAXOAAT 1O I'PALyHPOBOYHOMY rpaHuKy.

3.2. IocTpoenue epadyuposouroeo epahura

B MepHbe kKoa6b BMecTHMOCTbIO 50 cM® BBOAJT H3 MHKPOOIO-
perku ot 0,0 mo 7,0 cm® pabouero pacTsopa racdHHs ¢ MHTEPBAJIOM
1 cMm3. Bo Bce Koub6e pobabasior Ao 20 cm3® cepHOW  KHCIOTHL
0,5 moaw/aM3, mo 2,5 cm® pacrBopa KCHJIEHOJIOBOIO OpaHKEBOro, mne-
peMemnBas nociae 106GapJeHHs KaxIOro.peakTHBa, LOBOAT 10 MeT-
KH BOJOH M CHOBAa HepeMewmlHBaioT. B oany M3 Koa6 IPHJIHBAIOT BCE
peakTHBB 3a HCKJIIoueHHeM raQHusi (HyJeBoH pacrsop). Uepes
30 MuH (OKpalleHHble pacTBOPH yCTOHYHBB 7—8 y) U3MepsioT Oll-
THUECKYI0 ILIOTHOCTb DACTBOPOB Ha (POTO3JIEKTPOKOJOPHMETPE IpPH
Amax="540 HM B KIOBET C TOJIIMHOM MOIJIONIAIONIEro CBET ciod 30 MM
00 OTHOLIEHHIO K HyJeBomy pactBopy. Ilo mnosaydeHHbBM — AaHHBIM.
CTPOAT TPAAyUPOBOYHBI rpaduk B KOODAMHATAX: 3HAUCHHE OMTHACC-
KOil NJIOTHOCTH — Macca Tapuus. OTienpHBle TOUKH rpaduka npose-
PAIOT OAHQBPEMEHHO C TIPOBEACHHEM aHANH3A npo6.
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* rocr 25278.3—382 C. 4

4. OBPAEOTKA PE3YJILTATOB

4.1. Maccosyio nomo raduus (X) B NpolEHTaX BHUYHCJSIOT. IO
dopmyae

X=—_mY-¥V
Va-my-Ve-10 °

TAe m — Macca raduus, HaiZeHHAs NO TPaJyHPOBOYHOMY rpaduKy,

MT; . '
V —BMecTHMOCTD MepHGH KONGH NPH IepBOM pasbaBienuH, cm3;
V2 —o6beM anHKBOTHOM 4YacTH -pacTBOPa, B3ATHIH AJIst pasbas-

JeHus, cM?; .

Vi —BMecTHMOCTb MepHOH KONGH NDH BTOPOM pasbabJieHHH,
cmi; :

V3 —o0bem a/lHKBOTHOH YacTH pacTBOpa, B3STHIH AJS onpeae-
JeHus, cMm3; - -

M, — Macca HaBeCKH aHaJu3HpyeMoll mpobhl, T.
"4.2. PacxoXaeHHsl MeX/1y Pe3yJbTaTaMH IBYX NapaeJbHEIX on;.
Pele/leHHH H De3y/bTaTaMM ABYX aHAJIH30B He JOJKHBI NIPEBLINATD,
3HAYeHHUA [0IlyCKAEeMBIX DACXOXKIEHHH, NpPHBeJEHHBIX B Tabauie.

Maccoras zz/gnﬂ raduus, llouchaeMmeo/pacxox&ueﬂm,
ol
1,0 0,2
3,0 0,4
5,0 0.6
10,0 1,1

(M3menenHas pegakuus, Ham. Ne 1).



C. 5 FOCT 25278.3—~82
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