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; Merop onpepeneHua racHus | r OCT
Alloys and foundry alloys of rare metals. 25278.3—82

Method for determination of hafnium

OKCTY 1709. .

Cpok pericTBus ¢ 01.07.83
Ao 01.07.93

HecobniopeHne cTanpapra npecnefyercs NO 3aKOHY

- Hactosmuit craugapr yCTaHaBJIHBAET boTaMeTpUYECKUH ‘METOxR
onpeaesieHus radHus: | ' | |
or 1 g0 10% -—B cnyiaBax (aMraTtypax) Ha GCHOBe TaHTa/la (KOM-
' OHEeHTH: Boabpama He 6osee 30%, penus He Gogee 15%); :
or 1 no 3% — B cniaBax (Jauratypax) Ha OCHOBE HTTPHS.
MeTton ocHoBaH Ha 0o0pa30BaHHH OKPAall€HHOTO KOMIIJIEKCHOTO coe-.
IHHeHHUs] radHUsi ¢ KCHUJIEHOJOBBIM OpPaHXKeBLIM B  CCPHOKHCJIOM.
0,2 Mmoan/am?® pacrBope. I'mgpoan3 TaHTana (OCHOBH cIaBa) Ipe-
JIOTBpalllaloT BBeJeHHeM IepekHCH Boaopona. [lorsoinenue xommaex-
COB TaHTaJia, BOJb(ppama € KCHJIEHOJOBHIM OPAaHXXEBBHIM  YUUTHIBAIOT,
H3MepAsa CcyMMapHOe IMOIJOlIeHHe KOMILJIEKCOB TaHTaJja, BoJb{pama
M radHysl [0 OTHOIIEHHIO K APYroifl paBHO#l aJIHKBOTHOH YacTH NIpO-
"6Bl, B KOTOPyI0 aAo06aBjed TPUJIOH D, MacKHpyIOUIMH TOJLKO ra(HHi.
OnpejeneHyic He MewamwT A0 2 Mr BoJbdpama, 40 10 mMr peHus n
HTTPHA B (GOTOMETPHPYEMOM pacTBODE.

1. OBLLIME TPEBOBAHNA

1.1. O6mue TpeGoBaHHA K MeTOLAM aHa/jau3a M Tpebosanusa Oe-
gonacHoctd — no 'OCT 26473.0—85.
(U3smenennas pepaxuns, Ham. Ne 1),

2. AMNAPATYPA, PEAKTMBbI M PACTEOPDI

®oTo37eKTpoKoJopuMerp Mapku ®IK-56 MM aHAJOTHUHBIN TPH-
Gop.
[InuTKa 3JeKTpHYecKas.

Mapnanne opuumannHoe , Mepeneyarka socnpeuieHa
18



\JUI\.—I\I})ULI\.’_I.U lvl.y Wuuxulxun A I.\IYLVI.UP\;I. Jdllllul)uk‘l, M Wil 2117 NS ALLATL

remneparypy o 1000°C.

Bechl aHaJHTHUeCKHE.

Becnl TexHH4YecKue.

Kon6ut MepHule BMecTuMocThIO 50, 100 1 200 cMm3,

. ITunetku 6e3 menenus Ha 1, 2, 5 u 10 ¢md,.

Muxkpofioperka BMECTUMOCTBIO 5 cM3.

CTakaHb XHMHYECKHE BMECTUMOCTBIO 100 cM3,

CreKJsia yacoBhIC.

Turay -KBapueBbIe BBICOKHE BMecTHMOCTbIO 40 cm3.

Ammosnnit cepHokucani no FOCT 3758—75.

Kanufi nupocepHorucasyd no F'OCT 7172—76.

" Kucnora cepnas no T'OCT 4204—77 u pasbapaennas. 1:3 u pacr-
eop 0,5 MoJan/am?®,

Bo,uopo;la NEePEKUCh M0 TOCT 10929—76.

Cosp punarpueBas stuieHauaMu— N, N, N’, N’ — rerpaykeye-
HOH KucJAOTH, 2-BojHas (tpuncH B) no T'OCT 10652 73, pacrBop
0,05 Moan/am3; roroBAT chaenyowHM ofipasom: 186 T TPHJIOHA b
pacTBOPAIOT B BOAE INPH HarpeBaHUU (€CAH pacTBOpP MYTHHIH, €ro
¢GUABTPYIOT), NEepeBOISIT B MepHylo KoJ0y BMecTHMOCTbIO 1 am3 oX-
JaXKAaioT ¥ AOBOJST A0 METKH BOAOH.

Kcujienonosbili opanxeBuld, BOAHBIA pacTBop 1 mr/cm®.

FagHuil MeTaNaHUeCcKuid, colepXKaliiii He MeHee 99 ;9% raduus.B
BHJAE TOPOIIKA HJIH MEJKOH CTPYKKH,

CraduapTHeiil pactBop raduug (3amacuoil), comepxamuil 1 mr/cmd
radpnusi: 0,1 © Merajaanyeckoro radHUs MNOMEUIAKT B XKAPOCTONKHU
CTAaKaH H pacTBOPAIOT NPH HarpeBaHWH B 3 cM® KOHUEHTPUPOBAHHOM
CepHOH KHCJ0THI B npHcyTcTBHH 0,3 r© cepHOKucaoro ammouus. Ilias,
NOJNYYeHHBIH II0CJde HOJHOTO P&CTBOPEHHS MeTaJjsa, pAacTBOPSIOT B
BOZe; INpO3payHBIi pacTBOp NEpPEBOAAT B MePHYIO KOJIOy BMECTH-
moctbio 100 cM? 4 jJOBORAT A0 MeTKH BOJOH (KOHeUHAs KHCJOTHOCTb
pactBopa ~ 0,5 Moab/AM® MO cepHOH KHCJIOTE). '

Pacteep raduus paGounil, copepxamuii 10 mxr/cm® raguus, ro-
TOBAT B JeHb YNOTpeb/eHds pazfaBjeHyeM CTaHAAPTHOIO paCTBopa
cepHoli kucaorof 0,5 moan/am3 B 100 pas,

(U3menenHas penakuus, Usm. Ne 1).

3. NMPOBEAEHUE AHANU3A

3.1. Hasecky ar-rannsnpyemon npo6n maccoit 0,1 r B BHAe mo-
pOIIKA MJIH MEJKOH CTPYXKH MOMEIIAi0T B KBapLeBHIH THreJb, JO-
6asasoT 2—4 r nupocynbdara KasHd, HECKOJbKO Kane/b KOHIEHTDH-
POBAHHOH CepHOH KHUCJIOTHL M CIVIABJSIOT B MydeJe NpH TeMmmeparype
8§00—800°C no moaydyeHHs OAHOPOAHOroO IJ1aBa.
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Je npu cjgaboM HArpeBaHHH B CMeCH, cocrosiuied u3 6 .cM® cepHOl
-kHcaoTel (1:3) u 1 cm® nepekucu Boxopoxa. opsauuit npospauHbliF
PacTBOP TNEpPEBOASAT B MepHYW Koaby BMectumocTbio 250 cm3, B KO-
TOPYK NpeABapHTENbHO HaJjiuTa cMech 25 cm3 ceproil Kucaornl (1:3)
#H 1 cMm® nepekucd BOJOpPOAA, AOBOAAT A0 METKH BOJAOH, mepeMelliy-
BalOT (pacrBop ycroiuup 7-—8 u, moToM HAer THApoau3). Ilpu oxu-
jaeMoll maccoBofl jgoJse radbHua 6oaee 4% pactBop pa3baBAAOT
ente pa3: orbupator 10 cm3 pacTBopa B MepPHYIO KOOy BMECTHMOCThIO
100 cM® ¥ HOBOAAT A0 MeTKH cepHoit kucioroin 0,5 Moas/am® (no-

NoJIHUTENLbHOEe pa3baBiieHHe HEOOXOAMMO yuecTh npu o0paboTke pe-
3yJbTATOB). o

B cayuae cnjaBoB Ha OCHOBE HTTPHA — IIJIaB PACTBOPAKT B THIJIE
npu caabom HarpepaHuu B cepHoit Kucjore 0,5 moub/am®. T'opsunit
NPO3pauHBil pacTBOpP HEPEBOAAT B MEPHYIO KOJIOy BMECTHMOCTBIO
250 cM3, 0XJIaK1AI0T, JOBOAAT IO METKH cepHoi# Kucaoroit 0,5 mosb/am?.

Has oupenencHuss radHUs B JBe MepHHE KOJObI BMECTHMOCTBIO
50 cM® or0HpaloT paBHBE AJMKBOTHLIE yactd pactsopa (5, 10 maw
20 cu®), comepmauire 20—60 Mir radHms, pasbasagiorT o 20 cm?
cepHoit kucaotoii 0,5 moab/am®. B omny u3 kon6 Bmoasr 0,2 cM
pacTeopa TpujoHa DB, mepeMemmBaior. 3ateM B 00e KOJIOBI OpIHJIH-
BalOT Mo 2,5 cM3® pacTBopa KCHJEHOJOBOrO OPAHMKEBOrO, AOBORAT RO
MEeTKH BOj0H H mnepememnBaior. Uepes 30 MHH H3MepsIOT ONTHYEC-
KyiO TJIOTHOCTH PacTBOpa, He COLEpXalllero TPWIOHA D, OTHOCHTEJb-
HO pacTsopa ¢ TPHJIOHOM B Ha  (OTO3/IEKTPOKOJIOPHMETPE IPH
Amax=>540 HM B KIOBETE& ¢ TOJLIMHOH IOIVIOIIAIOLLETO CBET  CJ0A
30 MM. | | , - ’

‘Maccy raduus HAXOAAT 1O I'DAAYHPOBOYHOMY rpaduxy.

3.2. ITocrpoerue epadyuposounozo epadura

B MepHbie KoaGH BMecTHMOCTbI0 50 cM® BBOAJT H3 MHKPOGIO-
perkd ot 0,0 mo 7,0 cm® pabouero pacTsopa raHHs C HHTEPBAJOM
1 cM3. Bo Bce koabn ao6abasior go 20 cm® cepHOM  KHCJIOTH
0,5 Moan/aM?3, mo 2,5 cM® pacTrBopa KCHJIEHOJIOBOTO OPAHXKEBOTO, Ie-
peMelHBai nocje A00aBJeHHs KaxJAOro.peakTHBa, LOBOAAT A0 MET-
KH BOJOH H CHOBAa MepeMelldBaloT. B oAHy M3 KO0 NPHJIHBAIOT BCE
peaKTHBB 3a HCK/IIoueHueM raduust (HyneBoH pacrBop). Hepes
30 muH (OKpalleHHblE PAcTBOPH YCTOHYHBBEI 7—8 u) M3MEpSIOT Ofl-
THUECKYI0 ILIOTHOCTH DPACTBOPOB Ha (POTOJNCKTPOKOJOPHMETPE IPH

Amax=540 HM B KIOBET ¢ TOJIIMHOHN NOrOLLaionlero ceer ciod 30 MM
0 OTHOWIEHHIO K nhyaesoMy pactsopy. Ilo mosyueHHBIM — AaHHBLIM.
CTPOAT TPaIyHPOBOYHBLIA FpauK B KOOp/HHATAX: 3HAueHHe OITHUeC-
KOl IJIOTHOCTH — Macca raduua. OrienbHBle TOUKH rpaduka npose-
PAIOT OAHQBPEMEHHO C MPOBEAEHHEM aHANHN33 npod.
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4.1. Maccosyio nomo raduuss (X) B npoleHTax BHUYHCASIOT. MO
dopmyae

4‘ .,-V.V
X=—" D
. Va'mi-Vz-IO‘
TAe m — Macca radreus, HalZeHHas NO IPajfyHPOBOYHOMY rpaguky,

MT; ' .
V —BMeCTHMOCTD MepHOT KONGH NpH nepBoM pa3baBiieHUH, cM3;
Vs — o6bem aJUKBOTHOH YaCTH -PACTBOPA, B3ATHIH s pa3bas-

Jnenus, cm3; ‘
Vi —BMecTHMOCTD MepHOH KO/IGH HpH BTOpOM pa36aBJeHuH,
M2 .
Vs —o0bem aaukBoTHO# uacTu pacrBopa, B3STHI AJis onpeac-
JEeHHS, cM3; = . |

M; — Macca HaBeCKH aHAJH3NpyeMoit npobwl, T. .
'4.2. PacXoX1eHHsl MeX/]y pe3yJbTaTaMH JABYX NapaselbHbIX ons.
peiesleHHH U pe3yJbTaTaMH ABYX AHAJIH30B He JOJKHBI fIPeBHILATS,
3HAaYyeHHUH AOITyCKaeMHBX PAacXOXKIeHHH, MpUBEAEHHBIX B Talbauue.

Maccoras ponsa raduus, JloniycKaeMble pacxomxaeHHs,
% 3 ' %
1,0 0,2
3,0 0,4
5,0 0,6
10,0 1,1

(Msmenennas penakuus, Ham. Ne 1 ).
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