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Gas Sensing Characteristics of Sn0O2(Ca)/Pt Thick Film
Using Pt Electrode for Hydrocarbon Gases
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Abstract

A coprecipitation method was used for preparing Ca and Pt doped SnO:-based material
Crystallite size and specific surface area were investigated by TEM, XRD and BET analysis.
SnO(Ca)/Pt based thick film devices were prepared by a screen printing technique for hydrocarbon
gas detecting. Then the electrical and sensing characteristics of devices were investigated. As Ca and
Pt addition, the crystal growth of SnO» was suppressed during calcining and sintering, and the
sensitivity of SnOxCa)/Pt thick film to gas was enhanced. Also any difference in the sensing
properties has to be attributed to the Pt and Au electrode. For the 2000 ppm CHi, the sensitivity of
Sn0x(Ca)/Pt thick film devices were about 83% at an operating temperature of 400C.
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Table 1. Specific surface area after calcination and

sintering.
: Calcination at 600T, 1 h Smmn.ng .at fc. lh !
! .. (after calcination at 600C, 1 h)
Additive :
Specific surface area Specific surface area
none %5 m'g ' 198 mg
Ca i Vo i
| 360 - 2:- N
[(0.1wt.%) me 8 mg




4 £93%, 0|95

1% 4& Ca® H7bshA &2 A5 Hviet 4
o) Sn0y T2l B3l 600TAM 1412 2d A4
TEM #22 Jed Rold. Ca® 712 4% Ca
WA g 299 ung o 294
A4 B2 5 A |

300

—o— SnO,(without Ca)
—m— Sn0,(Ca0.1 wt%)
—a— SN0,(Ca:0.6 wt.%)

250 |
200

150 -

100 F

Crystallite size (A)

s0f

0'.1;1.1.1.1

500 600 700 800 900 1000 1100
Calcination temperature (°C)

5 % Ca®l 7@l we ZHY

a9 3, &4
A7),
. Relationship between mean crystallite size
and calcination temperatures for different

loading levels of Ca

2. 249 54

D AR-2E 54

ARE s FHY 4424 AR Lxe
stol wheh 27] Aagkel %}a} Az, ol 27 Agghe
B 99 UAE Ao A gtk 13 £

B4 e AARTRe WsEE: 9
me Ao)g wolmz A4EAS A uuAE LE
J9e Ag-L% 549 248 @ naelor eul.

Ho]A 7}
Z dEd 53 Yehlx glo] o] 2rddey 4
AAEG-2EEAL S Ay % “2&7} Atk
:L"f} 5& Pt9Jr AuE % AR 2zl Fof A
dE

C 2AU 2 AT-LE =4
Aojeh 2gelA B woh o] axte] w7} A
ANRE 10CAA Fobdel weh 1 Aol #4
3 o, 3 ol LEAE LEus o
) o

ke &
Agel Wyl i FaHI, dEsiAsted diE
LEFHgA

=7 M £& 990 350~400T 9]
“ 3

(@) ©F SnO;

ad 4. 600CAA 3t2E £4 Sn0:% Sn0x(Ca:0.l wt.%)

(b) Sn0x(Ca:0.1 wt.%)

'o‘ul‘,] TEM J,}.zl

Fig. 4. TEM view( X 200000) of pure SnOz and SnOy(Ca:0.1 wt.%6) powder. (calcined at 800C, 1h in air)

(a) pure SnO»

(b) SnOx(Ca0.1 wt.%)

_40_



Pt B=& A48 SnOACa)/Pt F9h4R e g4

10%
~— @ Au slectrode
—8— Ptelectrode
A 1L
S I
8
gL
@
o 105f
105 i i ! L

100 200 300 400 500
Temperature (°C)

28 5 AFEZMN Pt 9 Aug AHES SnOx(Ca)/Pt
Fatizte] Eo-AFgEA
Fig. 5. Characteristics of the resistance vs.

temperature for SnO:(Ca)/Pt thick film

devices using Pt and Au electrode.
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