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Abstract

Vanadium dioxide single crystals were grown from a mixture of VO,(x=2.0-2.4)
compositions in the V,05-V,0; system under a pressure of 10 kbars. In the V,0:~V,0,
system mixtures, there was a solubility limit to dissolve VO, into liquid phase among
VO, and VO,; compositions at 1200°C and under pressure. Prismatic crystals with a
maximum size of 0.6x0.6x2.5 mm were obtained at 1200 and 1300C for 4 hours. The
x in VOy of single crystals was calculated to be about 2.03. About 3x10%* Q-cm
discontinuity of the resistivity took place at the transition point. The crystallographic
direction of a long edge of the crystals was consistent with a-axis.

1. #&

ol

Ay SO 5 6, V05 £ VO, (3N E 1 —133C & 65C CRBICER VLT AR
EAGTHER IR TS, 1959 4 Morin® 232 b D {kic o T EE — S BIRE AME L
TUSE, TROHDEBICHOVTH S DOPEEIC L » TR IR T &7, VO, tfREIRD o h b
D, V.05 & VO, dRIC ViOuo(n=3, 4, 5, 6, 7, 8), VO, & V,0s D12 VaOsnss
(n=3, 4, 6) O~ TREND 2R OFEULEWVIFELEL T\ B, Zhb—HEDLEHD
RS ks X O ks v B 2 TR A I fe S T & e, & <, bS5 2 & 443 65C
M CEER—-SGRERBAYRT I ENBAA Y F VI RT? BIEET R EOBREYEHNE LTH
DESEROER, BEOVER e ER S S OMEA IR TE TS, RS2 v A BT
B D VOBl 2 R ERSS GAHEEY R S X D A SR TV B AEEN T 0B R BT 53
B CELREL I,

Kosuge® 517 1 2 V,0,-Va0s BIREER T 11, VOae I b EESE0E oML © O 1A

* WE



104 DPRRSE - EHT - BEER - BT @ 2

&£ VO, DEMNEFT 5, 2 OROBEEL HET 5 &, WA > T VO, SO ERH ]

2% £ Db 1S BEGR TSR U DR IR 2 T E L T, LTt
f,Kﬁmkkbf,W@%UL%%%%%%%K?%t&K%Eﬁ%E%L VO, B0
BARRIOT, ThbHOFMC OV TRET 2,

2. ® BX

ARAFUUEET v E =y a4 (NHVO) B
FRIER, 400°C T 10 BEREIEAD#E L T8 72 V.0,
IO CEBAERKIF, 400°C T 10 KfaThn
BRI, KRELFP, 600°C T 10 BEEIT L T “WDM‘_ﬁ\
B V.05 5T VO,0-VO,, OFEIZ /D X P
SIRE Ui, Th#zERSmM, &3 7mmo - i
Vo PIEEIL, BN T ilBATH - 1 : 5
R SRR v AP B A L 7, 10 kb o iR 2 Hole Soft [ i:>—Pw%x Glass

Thermocouple

<, %92 5T 1000—1300C ¥ TRE L, * 0l Aunina Tuﬁe\»
BEC 5 5 b 4 BERRERES, 20°C /min o BN
T80T ETHRA L, Bl & Thw L 7z, RiRmE %_Pyroohimte
WIS ORELEAS D T bER D L, Bk samle 1t i
LK Fok T 10 BB L T VoOs % BRI R B :
%, VO, BER a5 ML, cok 5L TEL Grashi te i Lead Foll

nrBgEROBER I RVICHVCEHERASOEE
b rolERyRDd 7z, VO, BiEdb o v o
A EEEFROMA L AR RS T T V.05 Steel Disk

¥ AL, 3 L OURESKIRP T V0, T TETL Fig. 1 Schematic diagram of cell
B, FNRENOEEOBEHASHREL e X b, assembly for pressure experi-

ments.

KAy FPAR=VI Y o CHRFEHL, ERAOKE
FHEex T 2 BEEEEYER2D 100CE coBBCHRE, BEL CHE L, T, #HoX
BIRBIE R 2 b 2 O SFHIR R T2 RET 5 LR, SEM s X UBEMEC LY, Lok
KRR L O EAEE L1,

3 BRBLIUEE

LFHHER OB B, Br0LBET TEEAEL C VO, vl E S¥oERarE— 1 1TR
T VOso OMBEE % 1000—1300C TEEME L CEHELN - ODARMEIZ VO, B —Hicz b,
F OO TIET NT VO, & V05 DM B/l - Tuvtz, LAL, VOa0 3310V VO 0#K

DRF, 1200—1300C, 4WFMESELAEL CL 0.5— 1 mmBE OHMCRKOME &7, K&
b DB LRISh - T,

VO, 85813 VO22-VOu OB D b D0 BE Sk, 20O KERMFLIrLASE Y 7+
VBRIV E - THREHRCEER L T e, 2 oBEIH T, 1000—1200C © 5 SEIESEAE L 7035
B CEHIRE S ER L, 1200—1300°C € 4 RIS EAE U 70858 i Ml AEk o BB A LR
THRAK0.6X0.6X2.5mmOFERICHE L, 20X 5 iR ABEE EVE, F 7o, Fed



3 il S T 13D Va0s— Vo0 Bt b o LA 0o 9 2 MEER OB R 105

Table 1. Representative results on VO. single crystals grown under pressure.

Temperature Yield

Composition "C) Duration (%) Remarks on the crystals
VO:. 1000 5 min. = only VO: powders
VOzs 1000 5 min. — fine needle
V0.4 1200 5 min. — fine needle and block
VOz2.0 1200 4 hour = fine block
VO2. 1200 4 hour 23.4 fine block
VO3 1200 4 hour 12.8 tetragonal prism with 0.5X0.5X2.5 mm
VO2.4 1200 4 hour 10.8 tetragonal prism with 0.5X0.5X2.8 mm
VOo.» 1300 4 hour 69.4 tetragonal prism with 0.6X0.6X2.5 mm
VO3 1300 4 hour 34.9 tetragonal prism with 0.6X0.6X2.5 mm
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Fig. 2 Typical single crystals after separation from crystallized mass.
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Fig. 4 Weight change of the crystls by oxidation and reduction.
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Fig. 5 Correlation between the electrical resistivity
and temperature.
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