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A Study on the Development of Ti0z-V20s
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ABSTRACT

Ti0-\,0s thin films are fabricated by Sol-Gel
method and humidity sensing properties have been
investigated.

\s the results of humidity sensing properties of
thin films fabricated as humidity sensor, it is
confirmed to have good humidity sensing properties

in high humidity and low frequency regions.

1.4 &

AT RE FE7AE s ALFEeA Uy
SH, ENEEEA 5& ol&E old. HF
E4g mol7l sls) HHeY FrHstE AF
ol My ol wWHag £ olonm Yol L4
A E Mystel gt

SEdAe de4ds oY A¥UFeziE
7HE AAEH, R, ZUEFET W2 HHoA
27ET otk DYER. sEHosE EAQY
o] ATisty wME&HE7t $43H AgBA of
siM UTHE e Mol iyt AF7F st
oY

22 Z&alkoxideE o] &% Metwla Ayl

Sol-Gel®]2 F=golr =ZE: A ITA(precursor)
Adehol Solg &gk F Az odAMeFE AA
MetHA29e gasts et aed YE

— 142 —

AE)7E Sol EE GeldeiE EH7l wlEodl 4¥.
1EA eI FAES 2 HAAE 2
% & 99w Magas My 4+ Ak

2 A¥olMi= Sol-Gel'yg ol&std &
alkoxideql Ti{0-i-Csty)so] VO(i-OCsHy)aE H 7}
slo] Mt A wurg HAsidon FEANRY
282 38 SELA EAdol disis FE st

2. A" A=

Hoasoa] ALLE Aot ZFdalkoxideE A
&7t 99%%1 Til0-i-Pr)g, 99.999%%1
VO i-0C3Hy Ve 99.9%Q1 CyHsOH, H,0, HCIE A&l
doun, g 2zt necHdIA(LE),
Rare Metallic Co. (), Hayman Limited(% %),
Tedia Company(n]=%), BEEMEAT (Y )t}
390z o} H[fo] mbal 1/2X1.53mole CpHsOH2}
8 26mulex HCIERolg Z3lsle Eojo S&of
de & © c}j& 1/2X1.53mo0le CHsUHE HE &gt
th N7b27 YRl e AR glove boxd
o4  1/2X1.53mole  CpHsOHZ ol  0.09mole
Ti(0-i-Pris8dg Hyste] EYFT i3 £99
Tt Eolols HCIA4® I 1/2X1.53mole
CHOHE TR ol 2} MM Eostn Eo] T &
ol & MHolA aNiz/|& o E3Fo] 0.09mole
Ti0, Sot& 2 2Hgtrt.

8t# glove boxitiellAl 0.0lmole VO{i-0CsH;)z &}
0.0lmole CHsOHE ZE33ted 0.0lmole Vo0s Sol&



A 3 gret.

olFA st AMzH  0.0lmole Va0s
0.09mole Ti0, Solofl Ru¥tI|2 Fd FHA EY
$oZH 0.09mole Ti0-0.0lmole V05 Sol& Azt
st

H2AE Solg& o]&3led slide glass7]3tg]o]
dipping-withdrawing& 9HE3lo] Ti0,-Vi0s Gelw}
< AzAstgden o3 dippingo] Byt Fol A2,
dxe HF& Ptk

ol Az FF=E ¥ 1o el

Sol &

[Ti(0-i Caly)a] [CoHsOH] [ VO(i-0-CaHy)a] [CeHsOH|
l Mixing | l Mixing |

Hs0
CoHs0H
HC1

Mixing

i V205 Sol l

I Repeat I
Heat treatment

Heat treatment

Ti02-Vo0s film

3P 1. Ti0-Ve0s filme] A2 LA

Fig. 1. Fabrication process diagram

of Ti0p-Ve0s films
-3
3. 5344

Gel powder?d] ZATZE otk 28l Tio,-
V205 Sol& Gel Al zl ¥ 50°C HR7|ofA] 48 A7t
Zot AzAIZ Z+Z 400T,500C,600°C,700T
o Exold EXelgt b A ASA L BEA
T}

E3 Stz Edof} thsiAd = slide glass$ o
A 2 vhutg 3 &34 X (Heraeus Votsch
HC7005)2} LF Impedance Analyzer (Hewlett

packard 4192A) & Ap&-3td &Hstgct &FA=
2 500°C, 600°C, 700°CE HA e =tutg 243
don ZH2AL AhS S} 35-90%RH H g o)
AN g 25%cERss Fu4E HEAIZSOY
capacitanceo] thal A F &S}t )

0% 2t SEMAY AFYekol ohal vehch

— 143 —

Viscosity tcSt)

Au electrode

24 0
| l

Glass substrate Ti02-V,05 film

2% 2 4=dAe 3%

Fig. 2. Electrode shape of humidity sensors

4. A3} 92 2%

Al Zhel whE Ax HEE 1% 3o iebuich.
27) Sol& Y2 AR HelE FA3trist oW
AMAAN FHE Flsle] 2 FHLo2 = HAZE Gel
2 ¥& Holn gtk & UMY SolFz7t
HEAGA Gel T22 HE A2 ¢ 4 Urh
10% 1
" |
L ) |
(= /
r o]
; 4
L O/
r v
o 00
10° Lo g el ¢ 0o v sl I
10' to? 0% 10!

Time [min]

2% 3. Ti0-Va0s Sol o] Al 7te] w}E EH T3l
Fig. 3. Changes in viscosity of Ti0;-\305 Sol

with time
%l 4% Ti02-V:05 powderof it XMz H2H
A2 A 400°C7HAl &= anatased peak7} ¥l ¥
23 500°Col 4 FE = rutiled peak7} Holslel
t},
le] AAME ¢4 Tioge] X4 HAAztel vz
B Ti0:-V20s2] XA 3 AAME= rutile® peaks}

Hel A2&02 o]Fsl 9l Vel o}
ET, Vi058] H3E peak: AR ofoter]
ol Vo0s7F TiOo] L EEH A7 wfBoletzn AlRH

t}.



700T
M
00T
400T
» » m v ® o w
28(degree]
Oy 4. dxg &xof uE Ti0z-V:05 Gel powder
ol XA Az
Fig. 4. \RD Patterns of TiO;-\20s Gel powder

with heat treatment temperature

Ti02-V205 Gel powder?] DTAol ti3t Az E
5of iietWich, 2© g BY 100°C FIolA
peak7l ¥elEdd ol Lrie FU, 0H/Y
sfajof o3t Ziolzla 7T 180°CH ToAM Y
U peakl= Bui A4 EE Adfe] ¥ Ao
2 HofFch

EE 440°CH 2 WP peak R7IS  Atsiol
olgt Aoz Agdel?

B

1

i

0 2006 460 6(;0 800 1000

Temperature [T

32 5. Ti0s-\20s Gel powder &) DTAZA
Fig. 5. DTA curves of Ti0O:x-1,05 Gel powder

a3 62 dxel 2o wE FEUANSAE
cisl &¥sairt

EFE2x] EAdol BEE ¥IVEH FA Lo
EFNES o + Atk o BHEF Frte AA
E o]

of olgr Aolet MzZE o Ay ¥

— 144 —

10°
3 /
I 0 700C
A 600T
QO so0T
o

: ~10. 0/

=107

g f

E L

z L 4

g L

& r o

3 o
A
10" %D
A
:g_ﬁg_/o
107 ; ; . . A s . |
20 30 10 50 60 70 80 90 400
Relative Humidity |*%RH]
2 6. dAg 2xof wE  Ti0,-V,0s ulute)
SEAABA (T=25)

Fig. 6. Humidity sensing characteristics of
Ti02-V205 thin films with heat treatment
temperature (T=25°C)
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Fig. 7. Humidity sensing characteristics of
Ti0,-V20s thin films with frequency
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