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X B FTAYE olEF IOt 0~10 wt.% H7HE SnO.A w4 4% ¢4 F, 223 AA¥ (screen printing) 2.8 F
a3 sk~ A E ARSI '5E5A (CHs, CiHiw) 7hell tidhe] 7h2 348 54E 2AEHY. InOse Sn0:9] 7 4738 A A7)
7] fisted Aolsl Foled, 600CAHA 34 Tz 5 nm =27)9 w)dd J2E 2& 5 Ak FHA] pH g4 Sn0.9) a3k &2
7o) % A9 AR 92wk, IO, Ik sl @79} vl TR F A%E Fo In0s HrlFO] 7RSS A 27
£ Zada vEEHe Frkesled, M) B3 22 g o 500CE 3t £ 7b2 & §4L 3wt H7HlE o Ad A=E
veldls 7 ojakel sl 88 MalE ok Swt.% 9l In,0s #7}A] Sn0,9] At 2719k wlEH AL 2+ 9.6 nm, 38 ni/g
olgle}l. YA S0 ¥ d@ 4l 4hde Nyquist curved}t A¥ S HAF-HUG(I-V) B4 FH228E, InOF AVletd ¢
nmZ 2t 2715 A SnOAl 7haAlAE 9 YAE7E YT ALY SAAL o1F 24 A (boundary) ol A 7k 7
& 5o 9%E wEe & U

Abastract Ultrafine powders of In.Os-doped SnO. were synthesized by a coprecipitation method and the effects of
pH value and the amount of In,O; addition on particle size were investigated. The influence of pH value on particle
size could be negligible, whereas the amount of In,O; has influenced on particle size and specific surface area. The
gas sensitivity to hydrocarbon(C:Hs, CiH,0) increased with In,O, addition and reached a maximum at 3wt.% additio-
n. From the results of impedance analysis and -V characteristics, it was showed that the agglomeration structure
of particles and the boundaries between agglomerates were the important factors to determine the gas sensing

mechanism.

1. M 2

[

SnO.= Aba Aol g dosA u3gEA
&

tu

Qlsle] ¢k 35 eVe band gap$ ZH= nd 4k
AZAHN 2o 71 Al Ak F4el e FF
o} 7159 whg 7k Alelé] 3pEkg-el] o8 A 7)A
o] Hiz}sl: 7% o8t HeEo Fall 7kA FA
kA vka v A Sl ARgESa qoh?

Sn0.9] 7tA Zze] 9%E vAE AdAEE 23
53 2%, X AEY 4 P2, E0 Fh R RE,
22 Fx 5ol gchy olFolA 22| MEe ulA +=
= o] 9z L& W Agogy AT 5 Al
Auk, v)A JxHE D7) HE B P 22 A
& A A m& F2 Al a2 Aol Aot E4
o] W3E zegstA o) mebd 2 -] FAE F
nm AE9 ]zt 2718 A, AFATE Aol ha 7
T FAL ¢5te] Faghd), T o]8d S A7t

X fo

B

s ARHz Yokt

3424 B4 Sn0.&° 1000T olshe] 2Ee4 3
st dofubA] bk B Fabel] o8 ik Aol
doutr] dEel 3t T4 Fo 4R A JAFe
ol dastsy H7 Al 2% slap AR A axrt gl
5% B Fe A7 2FEe] Rusz Yo7 HohA
7b AfHe R H8387) HMe 2] vAT YRR
SnO. EW floll ZAd3tAl E4bsle] alofek sh=dl, U=t
99 FAT B A E TR FAA" ¢ 9
3 R AR FIHE F At I
Holdk F 7HA| ol FrldE &l #3Al2, FF
® FA pH #HeAA T FAHA2 F Az, I3}
o Y B2 2 THoEA AR 42 37 2 7
A EFE 48 =+ e Aol de EE AxE FHo
o

£ d7edde A AR JAE A In0.F A&
SnO. 248 YL AH8ste] Axs}a In0:9 W7l

— 813 —



814 TFAegHA A8 A9 (1998

< W37 Sn0, 29 ZAAG ¢ Uz =7] WEE
A5, olo) wE A7) EA9 W} wiala (CH,,
CHio o) diFt #Axel oJugt @A7} dlex] AgHer
FAs gk 283 InOs A7 AsA JAF 218 F
nmE FARE AF9 Sn0, AL spx 7S 778
complex impedance BA3 AF-AHYJ(I-V) SAL F

s z2s) 2w} sk
2 4 gy

21 Sn0O, E% 2 M=

FAYA g A 2 AZTAHL 2 14 e
vsdel. 0~10 wt. %9 InO0s7F B71e SnO, Bl A=
€ 98 tin chioride (SnCl, 99%, Aldrich, U.S.A.) %}
indium chloride (InCls, 98%, Aldrich, US.A.) & &%
AR on, 4vlEs 2oles, AMARE NH.OH
(4t chemicals, FG, Korea) & AREsldch. 5HA O~
10 wt.% 9 In 057} A7 25N 9] tin chlorideA] F7]9
A} hr]ol pi-llg 27t Az F, UAF pH

& 2 v EviE 4% S gg FA A4
3] H7pslE A A7) 2HE7) (magnetic stirrer) 2 73847
ZapEbEA HHAZT. 45 S92 7 AR AA pH
o] MZ deiM Jepd £ ol A EFYF &
T3 o QAL AE7] HE e R, 0.1IM 9 (NH) CO
s T893 HC)l, NHOH +8d¢ &3t Azsiqdh
&3 242 pH g W3yl dAs) £ gelA 201 H9
E ¥oivA Q58 ¥ £4A5 Rl 499

Inorganic metal

aqueous solution NH‘(O"{)

(Sn+In+Pd) 2.5N aqueous solution (2.5
L |

i |
Buffer solution
(NH,),CO;+HCI

F’Vashing & Filtering I

Substrate cleaing

(ALOy

Heater & Electrode
Screen printing

Heat treatment I

Wire bonding

Packaging

Fig. 1. Procedure for preparing SnQO.-based nano-sized powders
and thick film gas sensor.
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Fig. 2. Structure of the thick film gas sensor fabricated by
screen printing; (a) top view, (b) cross-sectional view.
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Fig. 3. (a) XRD patterns of SnO,-based powders calcined at

600°C for lhr with In,O; contents. (b) Variation of particle size
and specific surface area of SnO.,-based powders with In,Os
contents.
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Fig. 4. (a) XRD patterns of SnO;-10wt% In.Os~1wt% Pd pow-
ders with coprecipitation pH. (b) Variation of particle size with
coprecipitation pH.
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Fig. 5. Temperature dependence of electrical resistance in SnO,-
based gas sensors.
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Fig. 8. Complex impedance Nyquist curves of Sn0O; at 460C in
dry air with In:0; contents.
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Fig. 10. I-V curves of SnOr-5wt% In.Os-1wt% Pd with various
conditions.
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