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Effect of Refining Treatment on
Sample/Container Wetting Behavior -Part 2-
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ABSTRACT v

A Sample/Container wettability is an important factor for material processing,
especially in microgravity (s -g) environment, to get high purity and high
quality materials. The effect of refining treatment of Sn, Ge and GaSh samples
on wettability to Si0, container was investigated both in 1-g and g -g
environment. The treatments were heating in vacuum, heating in N, gas and
heating/melting in Cl, gas atomosphere. The Sample/Container wetting behavior
vas changed for each kind of refining treatments. (1) The heating/melting in Cl,
gas atomosphere was effective to improve the wettability to Si0, container for
Sn sample. (2) The Sample/Container wettability was related to the thickness of
the surface oxide layers for Sn sample. (3) The heating in H2 gas atomosphere
was effective to improve the wettability for Ge and GaSb samples.
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Table 1 Materials used in this study and conditions of refining treatmenis.

F1 HEVECRRAAEEY

TR A%
4 g PURL MIBEECC) | H XS E(torr) | LIEBEEB(min) | TEERBEE(CC)
RNk 150 <105 30 300
Sn KEEx 200 30. 300 10~120 300
NOFLH A 300 30. 50. 100. 5~90 300
150
=Ry ik 500 <10s 30 1000
Ge KERT 600 300 30 1000
NAFCHR 600 100 30 1000
HEZ Mk 250, 500 <105 30. 60 1000
GaSh KER 600 30. 300 10. 60 1000
NAFHR 600 100 30 1000
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Fig. 1 Schematic diagram of refining treatment apparatus.
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Fig. 2 Schematic diagram of recording system for investigation of wetting

behavior.
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Fig. 1 The assessment for wettability.
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Fig. 4 The Effects of Cl, gas pressure on h/r for Sm.
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Fig. 5 The relationship between thickness of surface oxide film and h/r for Sn.

3.2 GaShb

H6ILGaSbhDARRECUBRELDL / rici X385 51T . KEBTUBEERET
CEZEVh /v DEBELEMEVEREL RS THBY ., BEREIUFEXRLZIEDD
B, ¥z, MHARAOHEEE L., RAEZEL T LINE > THEMRLRE
S BBIeHohd,

AFERFUIBIL K DBNEAEBNHREL., MOBRUBIr L3 ET A2
P EEROFEERTIIRT . COBM»OGaSbinBW T, KESSMHEIEDE
NEOHEMRBRENZ L BB, |

HEERIBWTHONEKBRANHEOERE UED R EBET E-00., zHE
Bz KX 0 A, EEnBAE0E X OAEE CABEMoBhBEHoBE2To. K
SBITIMEHERIIBNTEBEIREGaSbOBREHHLSRDIh / r DREER 2R
o CORPS, HERRDOGE LHRIZARETUENOL / r PEBRELBHTH
V., BhEPREIRTVAEIEPDRI S,

— 54 —

This document is provided by JAXA.




0.6

05|

h/r

0.4

w

without refining trestment

0.3

Partial pressure of H2 gas

—&— 30 torr
w300 torr

Material : GaSb
Contsiner: Si02

I —— 1 - I

20 40 60 " 80
time (min)

K6 GaSboKRBLMEEES,/ rivh x 55T
Fig. 68 Effect of H, gas pressure and treatment time on h/r for GaSb.
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Fig. 7 Effect of refining treatments on h/r for GaSb in the ground experiment.
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Fig. 8 Effect of refining treatments on h/r for GaSb under microgravity

environment.
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Fig. 9 Effect of holding time on h/r for Ge under microgravity environment.
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Fig. 10 The effect of refining treatments on h/r for Ge under microgravity

environment.

4. ®=

WNBEIMEBE TSI BERIIBOWTEERME L EROBMELUET 5101,
HEmBWME KRBALEBICNaF A ANBEE L FHELEERABOHIED
BROWTHES XUHEHBERI X VB EHOBEE2IT -, AHROEREEL O
BEUTDEINILRB,

O FIEIOHEEEROGEELERE. SnoOBREREIZZIN QX H AUBEES
SR THo, ULhb LRSS, NOF U AMBBOH X5 ED B ey & Ehi
HEEOMIZEH#ELEREROEE ko, BR¥EFHOLEL (h/ ro£i) &
BIAEDE S IS T 5 6REH T,

@ GaSbOEERHBIINTIENHIKFR TUESERNBMBES N "OF U H A
MEDIEIREBSELARENERLBEBD SRT.

@ Gasb@L%ﬂ#kﬂ?é%nﬁumﬁmmMﬂﬁmmﬁﬂx%&m%%ﬁxu
YLEREERE DRI FE > THE X h B MM LR U T,

@ GeDHEABRBIHT SFEREE KRR TUED> B2 nBARIES> N0 7 2 B A QL
DIEZSESHRBRENERHRD SR T-,

® GeDHRAHFIIHTIFBNEORBE(ER /L5, BREHEH oY (10~
15 ninAF) DBEBETh / rOBTFHRO SR, ZORIEE-ETH . O
hWEOBRE LI NENRB F TR MHBICBE IRz,

E i

AHARETIHLY, HHERDIHESE Q\)"fw\t‘?fﬁﬂfi}( BRI B HR IS
BERUET., ¥, BIEREROEH 2HUTH, FAEIHBHEOEEOLEEAVE

This document is provided by JAXA.



YR T7—H—E AT ORI B BH L ET.

%K
(1) i 6. B34 EFHBEREHES B EHE(1990) pp324-325
(2) #FAS, "3FYUw» Y 754 F VOL.1 No.1 (1991) pp40-48
(3) BAS., BI3SHEPHAEHENESEBERFHE991) pp241-242
(4) #BAo, "5KUw 7 734 b VOL.2 No.l (1992) ppi2-2i

..58.‘

This document is provided by JAXA.

e TN





