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Abstract The experment shows that VO, phrase transiton ponts of CTR ( Critcal T emperature Resister) samp ks pro-
duced by Vanadim oxide doped n different m aterials with different proportions have been rased and excursion oc-
curred and this excurson & rlated to the doped elm ents and ther proportions According o the themal spectun cor
responded to by the sanple, different wles plhyed by the elaments are analyzed fran the m icro-stuctures of VO,,
Fe,0, P,0, in sanple elanents Components from sanple analysis of the canponents of the wle of Desin ratio of
Three sanples w ih d ifferent doped proportons are des gned and produced and the excursions of phase transition ponts
in their different groups are compared It follbws from this progran that i the production of hem isbrCTR, each group
has mutual influence on each other The relative anount of VO, phase transiion temperature is directly proportonal to
the rehtonsh iy the relatve vohme of P,O4 has the mpact on VO, M icrociystalline stability and also on the price of
Fe,O; and electronic conduction, thus affecting the phase-change of VO, te volune ofFe, O, is directly proportnal to

conductwity of VO,, 1e, the lager he rehtively anount the bwer the phase transiton ten perature
Key words CTR, P,0,, FeO;, VO, phase change

(VO,) 68C - .
9 VOZ B 7V02
S VO,

VO, .

V-PFe CTR" 3 : (V205" VO,) (P205) (Fe05)

2 2 3 2

, , . 4 3 CIR DSC

: 2008-10-16

(2005111GZ3B341)
s s : . E-mail sinjar@ nju edu cn



( ) 9 2 (2009 )
s 1 3
1 CTR tn st
L1 VO,
CTR , V205 VO,
VO, . VO, R 340K
, VO, ,
340K , VO, : Vo d é
C 5 A F— %ga
44 -
v 0 ) o ;
, V-0 , 0 : :
v 3d X
VO, VO, X:mit O AKIRAH
(340K) [57] Bl &£4R%H VHBRERS
' Fig.1 Rutile structure under high temperature
12 FeOs o o 0 and low-temperature
TR , , FeOs Fe; Oy,
Fe Oy ) :
3+ 2+ 3+ 2- 2+
AB,O,[ 8Fe  (8Fe 8Fe )320° |, 8 Fe
, 16 Feé” 32 07 2
FeO; P,0s P
V02 B 9
. VOZ Fe304 N
« "Fe'  Fe' v , ®xr Osxr
5 VO, B2 EREFEEETHRHLE
s Fig.2 Metallic ion in oxygen ion gap position
L 3 Py0s
P205 )
: , P05 CIR o
, VO, FeOs P,0Os =, Tk
e P,0s VO, =
VO, 100
: (T>T.) : 10 A
(T<T¢) ) 3 I'I'I'I'l'l.'l'l'l'l
30 35 40 45 50 55 60 65 70 75
2 FEARBORLS Pl L
B3 CTRMEBHEMLE
2.1 Fig.3 CTR resistance-temperature curve
CTR V,0s;
P205 FeZOS
, 13
3 Table 1 Three kind of sample ingredient component ra tio
| V,0 % P,058  Fe,0,/%  T./C
) 70 20 10 62 01
' 60 20 20 58 &
PERK N-EIMER 50 25 25 56 T




, :VO, V-PFe CIR

D ian ond DSC . 0.8 7 58.82
: - 170~ 7257C; 0.7 /' '\
0.01~ 500C lnn 0. 1C; : sati i
2 054-u-u-n-g_g.gu-" ., 2
0. 1%. 4 ﬁ 0.4 . oc;zﬁr*'—“*
. = o o
3 | T.=56.79 C, 2 # 0.3—-_ o_o—o—o-o-o-—o—ﬂ‘°£ 5 p LN
T(Q =58. 82°C, 3 Tc3 = 62.01 eC. 0.2 A-A—A—A-A- PP B YO PR e
oi ¥ 56.79 :
0.0 .
4 7 P SR R U G i T TR T2 Rl Ml R 21 Rl ol R it
+  EH 40 44 48 52 56 60 64 68 72 176
3 é]:[ _[‘I:[ B E/C

4 3 M DSC AERE
Fig4 DSC thermal spectra of three samples

2 2 2 . 3
) . VO,
. PzOs VOz N F€203 . VOz
FQO3 VOZ B D)
[ ] (References)
[1] RataA D, ChezanA R. [J]. B 2004, 7(69): 1-10

RataA D, ChezanA R Growth and poperties of strained VOx hin fimsw ih controlled stoichiomety[ J]. Physical Review
B, 2004 7(69): 1-10. ( in Chinese)

[2] , s . Vo, [J] , 2006 32(5): 9-13
WuW eihe WangDeping HuangW en Property of VO, thin film affected by doping and treament ten perature [ J|. Joumal
of BuidingM aternls 2006, 32(5): 9-13 ( in Chinese)

[3] , . Mo Vo, [J] , 2006 35(10): 1554-1 556
HuangW eigang LinHua Study ofphase transition characters ofm o-doped nonos zed VO, powders [ J]. RareM etalM aterals
and Engineerng 2006 35(10): 1554-1 556 ( in Chinese)

[4] s . V-P-Fe CTR [J]. , 2000 18(2): 186-188
Sun Jian, Gan Chaoqmn Fabricaton and characteristc study of V-P-Fe CTR[ J]. Joumal of Applied Science 2000, 18( 2):
186-188 ( in Chmese)

[5] s . V-P-Fe CTR [J]. : , 2005 5(4): 13
W ang Hui Gan Chaoqin The electric conduction m odel of V-P- FeCTR[ J]. Joumal of Nanjng NomalUnwemsiy Engneer
ing and Technology Editbn, 2005 5(4): 1-3 ( n Chinese)

[ 6] , . [J]. , 2006 16(4): 113116

Zheao Lidng Wu Zhin ng Experment and research of VOy thmn filns doped w ih zirconiun| J]. Experimental Science and
Technobgy 2006 16(4): 113-116 ( n Chinese)
[7] , . Vo, [J]. , 2003 2(10): 421-424
Hu Zayong Xu Chushao Phase transition and transiton temperature hysteresis of VO, thin fim[ J|. The Chmese Joumalof
Pwocess Engineering 2003, 2(10): 421424 ( in Chinese)
[ 8] s . VO, [J]. , 2004 25(9): 2629
GuoN ng Xu Cailing Preparaton of VO, povder and is phase transition chamacters| J]. Iron Steel Vanadim T itaum
2004, 25(9): 26-29. ( n Chinese)
[9] s Vo, [J]. , 2006 18(6): 38-40.
Chen Yong Zhang Kaifng A nev method for the preparaton of doped VO, nanopowders| J]. Journal of Gansu Scinces
2006, 18(6): 3840 ( in Chinese)
[10] , . [J]. , 2005 27(9): 393398
XeTabmn LiJnhua M odificatbn of polycrystallne vanad im dioxide film by dopngmethods| J]. Infrared Technology,
2005, 27(9): 393-398 ( in Chinese)
[ AL ] 4 ]

_7_



