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CIJIABBI M IUFATYPBI PEAKMUX METAJIJIOB

Metop onpepeneHua raHus r OCT
Alloys and foundry alloys of rare metals. 25278.3—82

Method for determination of hafnium
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HecobGnionexnue cTaHpapra npecnefyerca No 3aKOHY

Hacrosiiuin cravpgapT ycTaHaBauBaer (POTQMETPHUECKHUH METOX
onpeaeseHus radHun:

or 1 10 10% — B cnsaBax (Juratypax) Ha GCHOBe TaHTaJjMa (KOM-
MOHEeHTH: BoJbdpama He Goaee 30%, penus: He Gosee 15%);

or 1 no 3% — B cmaaBax (JHrarypax) Ha OCHOBE HTTpHUS.

Meron ocHoBaH Ha 00pa30BaHHH OKPAILEHHOI'O KOMILJIEKCHOIO coe-
IUHEeHHs1 radHusi ¢ KCUJICHOJIOBHIM OpaHXeBBIM B  CEPHOKHCJIOM
0,2 moab/am3 pacrBope. I'maposus TaHTana (OCHOBHI cIiiaBa) Ipe-
JOTBpAINAIOT BBeAeHUEM MepeKHcH Bojopoha. llorJoinenne KomIiex-
COB TAHTAJa, BOJAb(MpamMa ¢ KCHJIEHOJOBHIM OpPAHXEBBIM YUYHUTHIBAIOT,
H3MepAd CyMMapHOe MOIJIOUeHHe KOMIUIEKCOB TaHTaJa, BOJIb()pama
H ra@H{sl IO OTHOILIEHHIO K APYTOH paBHOH aJHKBOTHOH YacTH MpoO-
6B, B KOTOopylo jno6GaBjed TPHJIOH D, MacKHPYIOLIMA TOJBKO Fa(HHH.
OnpejeseHuic He MelamT A0 2 Mr BoJbdpama, g0 10 Mr peHus H
HTTPHA B QOTOMETPHDPYEMOM pacTBOpeE.

1. OBLUME TPEBOBAHMUA

1.1. O6uiue TpeGoBaHHs K MeTojaM aHaju3a U TpeboBaHus Oe-
sonacHocTtH — no 'OCT 26473.0—80.
(U3menenHnas pepakuus, Ham. Ne 1).

2. AMMNAPATYPA, PEAKTHBBI M PACTBOPDI

doTOo3eKTPOKOJOpHUMETP Mapku OIK-56 MM aHAJOTHUYHBIH IPH-
Gop.
[IauTKa 3jeKTpuueckasl.

Maganue othuuManbHoe Nepeneyarka socnpeuleHa


http://www.mosexp.ru/stroitelstvo/montazh_oborudovaniya.html
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JJIeKTporeub MydenabHasg ¢ TepMoperyJasaTopoMm, ofecnedydBaoLIas
remneparypy 1o 1000°C.

Bechl aHaJIUTHYECKHE.

Becbl TexHHUECKHe.

Koa6ul mepHbie BMecTuMocThio 50, 100 u 200 cm3.

[Iunerku Oe3 genenns Ha 1, 2, 5 u 10 cm®.

Mukpobioperka BMECTHMOCTBIO O CM3.

CrakaHu xuMu4YecKue sMecTtuMocThio 100 cms.

CTeKJa 4yacoBbie,

Turay KBapileBble BBICOKHE BMeCTHMOCTbIO 40 cM3.

Avmonui cepHokucani no 'OCT 3758—75.

Kaauit nupocepHokucany nmo 'OCT 7172—76.

Kucnora ceprasi no 'OCT 4204—77 u pasbasijenHas 1:3 u pacr-
eop 0,5 MoJab/am?.

Bonopoaa nepekuch mo 'OCT 10929—76.

Conp auHatpueBas studeHauaMud — N, N, N’, N’ — rerpaykcye-
HOM KHCJOTH, 2Z-BojaHas (TpuacH b) mo I'OCT 10652—73, pacrsop
0,05 moab/nM3; roroBAT caenyroumum ofipasom: 18,6 r Ttpumona B
pPacTBOPAOT B BOAE INPH HarpesBaHHU (eCJH pacTBOP MVYTHBIH, €ro
GUABTPYIOT), NEpPEBOASIT B MEPHYIO KOOy BMECTHMOCTBIO 1 AM3, 0X-
JaxAaT U AOBOJAAT J0 METKH BOJOH.

Kceuaenonossiit opanKeBbiil, BOAHBIH pacTBop 1 mr/eme.

[apHuil merannuueckui, copepxkamuil He MeHee 99,9% radHus-B
BHJE NOPOIIKA HJAH MEJKOH CTPVIKKU,

CranuaptHeiii pacrBop raduus (3amachoii), copepxamuit 1 mMr/cm3
rapaud: O,1 T MeTajaauueckoro raHHS NOMELLAIOT B XKAPOCTOUKHH
CTAaKaH M PacTBOPSAIOT IPH HATrpeBaHHH B 3 CM3 KOHUEHTPHUPOBAHHON
cepHoH KHCJOTH B npucyTcTBun 0,3 r cepHokHcaoro amMmoHus. [lias,
NOJIVUEHHBIH IIOCJE IIQJIHOTO pD4CTBOPEHHS METaNJa, pPacTBOPAIT B
BoJle; IIPO3payHbLIH pacTBOp IMEPEBOAST B MEPHYID KOJOY BMECTH-
mMocTbio 100 ¢cM?® M HOBOASIT A0 MeTKH BOJAOH (KOHEYHAsS KHCJOTHOCTH
pacrBopa ~ 0,9 MOAb/AM® N0 CEPHOH KUCJIOTE).

Pacresep raguus pabouuii, comepxamuii 10 mxr/em® racgHud, ro-
TOBAT B JA€Hb yHnoTpeOJaeHuss pazbaBjieHHEM CTAHAAPTHOrO pacTBopa
cepHon kucmaoroy 0,5 mosnn/am3 B 100 pas.

(M3menenHas pepakuus, Usm. Ne 1).

3. MPOBEAEHME AHAJIU3A

3.1. HaBsecky amaausupyemoit npobel maccod 0,1 r B BHAE TO-
pOLUKA HJIH MEJKOH CTPYXKKH IIOMEIAKT B KBAPLEBHIU THreNb, JO-
6aBjdai0T 2—4 r nupocydabdaTa Kaaud, HECKOJbKO KaneJNb KOHIEHTPH-
POBAHHOH CEepHOH KHCJOTHL W CIUIABJAKT B My(eJse NpH TeMmmneparype
§00—900°C no moaydeHHs OAHOPOAHOTO IJasa.



B cayyae cnnaBoB Ha OCHOBE TaHTaja — IVIaB PACTBOPAIOT B THT-
Je npH cjJabOM HarpeBaHWH B CMeCH, cocrosiuled M3 6 cMm3 cepHoii
Kacaotel (1:3) m 1 cM3 mepekucum Bomopona. Iopsiuuii npospauHBblil
pacTBOp mneperOoAAT B MepHYW Koaby BMectHMocThio 250 cM3, B KO-
TOpYIO NpelBapUTeJbHO HaJiuTa cMech 25 cm3 cepHoil KucaoTo (1:3)
H 1 cM® nmepekucH BojopojJa, JOBOJAAT AO METKH BOAOH, IepeMeLiH-
BAlOT (pacrBOp ycroHyuB 7—8 u, moToM muaer ruapoaus). Ilpu oxu-
FaeMOH MaccoBod joJse ragHHsa Oosee 49 pacTtBop pa36GaBASOT
enle pas: orbupawmr 10 cM? pactBopa B MepHYIO K00y BMECTUMOCTbHIO
100 cm® u moBoAAT 40 MeTKH cepHOH KuciaoTtoi 0,5 Mouab/am® (1o-

MOJIHUTENIbHOE pa30asjieHHe HEOoOXOAHMO yuecTh Npu oO6paboTKe pe-
3yJbTATOB).

B cayuae cnnaBoB Ha OCHOBE HTTPUSA — IJIAB PACTBOPSKT B THIJIE
npu cjgabom HarpeBaHuu B cepHou kucjore 0,5 moab/am3. Topsuuii

PO3payHbBIH pacTBOpP MNEPEBOJAT B MEPHYI0 KO0J0Oy BMECTHMOCThIO
250 c¢M?, 0XJ1aXKA2a10T, TOBOJSAT A0 METKH cepHoi KucJsoroi 0,5 mosab/am3.

Ias oupeneneHuss radHus B JABe MepHBEE KOJObl BMECTHMOCThIO
o0 cMm3 or6upaioT paBHBIE aJUKBOTHBLIE YacTu pacTtBopa (9, 10 wuawu
20 cm?), copepxaiuine 20—60 MKr radguusa, pazbasasgoor xo 20 cm?
cepuoil kucaoroi 0,5 mogan/am3. B oanHy u3 koab6 Bsoaar 0,2 cwm?
pacTBopa TpujoHa b, nepemewmtuBair. 3ateM B 06e KOJObLI OpLJIH-
BAIOT MO 2,9 cM?® pacTBOpa KCHJAEHOJOBOIO OPAHIKEBOro, HOBORAT A0
MeTKH BOXOH M mnepemeluuBaioT. Hepe3d 30 MHH H3MepAIOT ONTHYEC-
KVIO IIJIOTHOCTb pacTBOpa, He COAepiKauero TPHJAOHA D, OTHOCHTEJb-
HO pactBopa ¢ TPUJAOHOM Db Ha  QOTO3JIEKTPOKOJIOPHMETpe IIpH
Amax=040 HM B KiOBeTe C TOJIUIUHOH MOIVIOLAIOILEro CBET  CJIOf
30 mMm.

Maccy radHust HAXOAAT MO I'PAAYUPOBOYHOMY I'paHKY.
3.2. Ilocrpoerue epadyuposeunoeo epagura

B wMepHble KoaOb BMecTHMOCTBIO o0 cM® BBOASIT H3 MHUKPOOIO-
perkn ot 0,0 o 7,0 cm® pabouero pactBopa radHHs ¢ HHTEDPBAJOM
1 cMm3. Bo Bce Koabwm pobaBasior A0 20 cM®  CcepHOM  KHCJOTHI
0,5 Moan/aMm3, mo 2,5 cm3® pacTBopa KCHJEHOJIOBOTO OPaHXKEROoro, Ie-
peMelunBas nocJe N00arJeHHs KaxJI0ro peaKTHBa, AOBOAAT 0O MeT-
KH BOJOH H CHOBA IepeMemuBalor. B oAHy H3 KO0 HpPHJAHBAIOT BCe
peaKTHBH 3a HCKJIoueHHem racduus (HyJepoit pacrsop). Hepes
30 MuH (OKpalleHHble pacTBOPbl YCTOHYHBH 7—8 4Y) H3MEPSIOT OIl-
THYECKYIO ITIOTHOCTb PACTBOPOB Ha (OTO3JNEKTPOKOJOPHMETPE IIpHU

hmax=540 HM B KIOBET C TOJIIHHOK HOrJolLamlnero ¢ser ¢jaosd 30 MM
0 OTHOLUEHHIO K HyJeBoMy pactsopy. llo nouaydeHnblM  AallibIM
CTPOSAT TPAAYUPOBOYHBIH Tpa(UK B KOOpJAHMHATAX: 3HaueHHE OINTHUEC-
Kol MJOTHOCTH — Macca raduus. OraenbHble TOUKH rpaduka npose-
pSIOT OJHOBPEMEHHO C NPOBEACHHEM aHaanusa npoo.



rocrt 252738.3—82 C. 4

4. OBPAGOTKA PE3YJIbTATOB

4.1. MaccoByw ao/ai0 rapuvs (X) B npoleHTax BBLIYHCASIOT IO
dopmyae

V.V
X e TV ¥1
Vs-my-Va-10
raie m — macca raHusl, HalZeHHasi o rPajiyHPOBOYHOMY FTpaquKy,

MT';
V —BMecTHMOCTH MepHOTt KoNOH NpH nepBoM pa3baBiaenuu, cm3;
Vs — o6bem anuKBOTHOH YacTH pacTBopa, B3ATHIH A5 pa3bas-

JIEHHSI, CM3;

Vi — BMeCTHMOCTb MepHOH KOJOB Hpu BTOpoM pasdbasieHum,
cMe:

V3 —o06beM aJUKBOTHOH 4YacTH pacTBOpa, B3SThIH AJS ONpeje-
JIeHHUsI, CM3;

m, — Macca HaBeCKH aHaJHU3HupPyeMOH IIpOOHI, T.
4.2. PacxoxaeHusi MeXAy pesdyjbTataM¥ ABYX NapadiebHbiX Ofn-
pelejeHUH M pe3yJbTaTaMHM JBYX AHAaJH30B He JOJXKHBl HPEBLINATH
3HAaYeHHH [OIIyCKAaeMblX PAacXOXIAEHHH, [PHBEACHHBEIX B TaOJuIle.

Maccoras ,IE:_]/{;}JIH rapHus, II,OI:YCK&EMhleﬂXD&ChD}K,H‘EHHﬂ,
0
1.0 0,2
3,0 0,4
5,0 0,6
10,0 I,1

(MU3menenHas penakuus, Usm. Ne 1).
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