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€5 gtk 2 aFHE TTAE Zdo| BRI tdgsiged wE 2R3FF
9 AEg FAAE "dart AXNZ Ut 2AEFY A5E AT AdME
g2l 4z vAsst F83H, ol M E vAd Had ETe #§4
o] a7drth T Fi 97 oA AE2dS F4H, B33 Gd3Ezq
AzyyEE 9 FAGAA F49 Azt ado] AT LA WOAO0H):o 3%
A Ze] dojvt MG gslgrd BgE AZRsed ool Yt 2y
ST 9 AP 25y AF @3 Ao gdihU F£F7IY9Y FE2E FAA
7122 wiA At AAAF @stE2de YRl AY Y. gk B AFOA
@44 &9 H (carbothermal reduction)g AF-8-3le] Zulg ©@3E2g EdAx
A% ADAA 2oy Had Bz uAe g@iAd989 9FgL LotHgt

Lot e

A E A AR ZE WO3(100 nm), §42YE2E FHEE Y (carbon black, 2o}
FHE E 9. N220[50 nm], N660[100 nm]), &4 (graphite, SEC corporation: SPG-3[3
um], SPG-25[25 uml)& AH&3tAch. W09 g9 #4333 &3 WO 27E
Fol7] 3t WC B3 FHEE S AML3id 72A17 ¢ 29 234
ELE AFLENAN 24X AR AAE(32Bmesh)dtAt). Axd EFELL
FF 1200TColA 2413 T4 FL2EHAE AA8AT. 48 ELEY EYL &

FALAAE 9 Z(ESEM, Philips XL-30)0& o]&3te #lslglew, #29 4L
X-A3 - &AM 71(XRD, Philips PW-1830)8 ©] &3t &4t AFE WIS
233} w3 A WEHE 129 JdHA %L 8xddgy.
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Fig. 1. Vacuum curves during the reduction of WO, with various Fig. 2. Reduction behaviors of WO3 with heating temperature in
carbon sources: (a) 50 nm carbon black, (b) 100 nm carbon black, the presence of various carbon sources.

(¢} 3um graphite, and (d} 25um graphite.
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o FF wi e deHE BoFa ged, ol g4 FFHd wE wh$-o
gz APEL Jeldd, Q9 AS gtEE G v ¥ 2xojA ylgo] A
ZAElRoen, g4adzrY 2t AdFE 9ol AAH3] FYHT ¢FPYFHe] AA
Holzxle AL & 4 ok v, sl Ed] HFLde d& 277} FEF4E 5
g 5 e W3 FMo] vElden ghgol HAI JYPHU wE 2V|HEH 7}
27t 2ol #EHE (b)- (DY B 42T ¥o] WigtOpdllA vE a-Woez FF
Rol XRD 4#E Tt #FAHA o]HF w2 2ToAMFE Witel A
A v W A & vistd, HFH o2 vAs WC dAE 34
NE 7t5AHE AAFH 100 nm FHEEA S AHEEAE BF Wgo] JHE wE
AP HJ =Y XRD AN WO, 4ol A vdettA &gt 50 nm 7HEEY
ALE3IH S Z$, XRD A E F3o AAR H3l 73L& WisOpo 29 &Y
lol FWA W3l F3& woeze @4 dAYdS FAFHFTY. 50 nm FHEE
o] ALt BAHRAFo]l W03 » WOz — WisOp — WO, — W QAE AXA
o2 Vet

FHol wat 9 Al WE AEFS W E JElged, A 3§
dAF 277 AFDSFE S 2xUF 23, dbS&Er =¥ wbE, JEE Y
ol & dat =77t FolAFE &R =R AES B

1o X

éﬂmﬁﬂmé%mm
B
do,
b

o
b

FnEd

1) DS. Venable and ME, Brown: Thermochimica Acta, 282/283 (1996) 251-264.

2) DS. Venable and ME. Brown: Thermochimica Acta, 282/283 (1996) 266-276.

3) W. Grurer, S. Stdlle, K Wetzlg: Intemational Jounal of Refractary Metals & Hard
WMhteridls 18 (2000) 137-146

- 51 -



