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(Fabrication of Propane Gas Detectors and their

Characteristics)
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Abstract

S,0, and Z,0 based semiconductor combustible gas sensors have been fabricated and measured

their characteristics. Adding about 0.5 wt % P,C{,

to the mixture of $,0, and Z,0 improved the

sensitivity, The devices were fired for one hour in air in the temperaturc range of 400°C to 1,000°C..

Their electrical conductivity was changed by the change of atmospheric pressure around them,
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Fig 1. Fabricated gas sensors.
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Fig2. Circuit diagram for measuring the characte-

ristics of gas sensors,
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Fig3. Characteristics curves of fabricated gas
" sensors representing the relationship bet-
ween the electrical resistance of the sensors
and the concenlratiors of various gases ,
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Fig 6. Resistance vursus gas concentration chara-
cteristics of sensors at various device
temperatures,
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Fig9. Effect of HCL kneading solution on the
characteristics of sensors.

Aol doidE E 4 dded T AAE 1G9l
debWgieh, o Lol niE ulel o] wWEY o
AR 3 dAgoB e Frl 5~ 10 %7 AEPL &
T A

gk FEFl el R = F/RE-S Bz« EF
o] #EHiol BMEeS #ix stwl o FA9E 19
0 vebligdel, o714 Vy £ 7t Agks v
Ebdich,

* $7-600-10

RESISTANCE | Onme}

@ L

000 100 200 300 400 300 600 TOO 8OO
ATM  PRESSURE ltors)

2210 £ A7k AR A slgtel whe 27l Ag
Figl 0. Resistance vursus atmospheric pressure
around gas sensors.

ol Askiz Aol fush AL WSS 20~T60 torr,
Wl A WAl A sl T ol s W2 A
st Aolck, Yol TAIsER ¢korod A zpF4)9)
zletel 10~% torr. A X7F H wl Vg =05V A Sl %
HI0Q AL £x1238to] Wo]AS woteh, wepq
A 2x Axbe 2L BAS dHES-E & 5 A,

2P 1AL A Al EHel ®E FES
A& vebidnt. ol Rae &4 A LES

04—
750 torr * §2-600-10

[l

e ObOXx
@
2
3

{ Obems)

RESISTANCE
.

000 200 400 €00 8O0 1000 1200

GAS CONCENTRATION topm)

a1 44 749 7t =g FEFA

Fig11. Resistance vursus gas concentration at
various atmospheric pressure around gas

sensor,



Ezabzba MR NS 9 2 F5t

760 torr. o) A 150°C & & FHold, Fri7t 3 4} s)
Aol wheb vebd 4212 8o BMLal sk (TA K
g FTEMY B SAse 22 staEEd ¥
3 AAAEEY 2t 1718 (760 torr,) 2] ZL3fel] wlel
St zpojd- molil aleh o] s} zho] vk X4} F99 7]
ob¢) wslbel wheh zgto] wWsisle YE dotul 9
el 7lohd Kol = E 4o {RLEE WL E A4
ety 1 Axbs 2y 120 ebiglel, o] 2
Yol A B ubsol ol £x8 R %7t 7] ohd Fell
ol 2} Waka RS o 5 Ak, o] @AY A28 A
Bro] 1 9] 4URel whel wsle g daleow HK
s JEFS olol B Ax EF ool BAN T oHE
s} {HiEZE ek,

40

# S7-600-05-2

ldeg)

o
=]

to—a.

N

o

RISE

TEMPERATURE
3 ~
o

°\
o\
[o! " x A e
100 200 300 400 500 @0 700 800
ATM  PRESSURE (tore)

32812, Azbe]l ZER A zlotel w g f 212 v o] Ak
Fig.l2 Device temperaturc rise vursus atmosph -
eric pressure around it,

27 13> £AF A Alskel o & BEEEHERS et
W oAolel, A7 Ve o 3" 204 ekl $EhA
B ofke] Agfolvk. oldl FUR LzaztLd

o ¥SI-T00-05-4

@ 2 torr
@ 400 ton
3 60 tor
5 @ 7100 tom
® 760 torr

% 5 £ El
Time ( sec)

2813 Aol AN A el o e S84
Fig,13. Response curve for various atmospheric
pressure around sensor,

K= 2000ppm ool gk, 425919 Frivh 5 uts)
Aol abet Vo]l Sd#A o ERPsEE A zke]  Fop A
3L zlakel 20 torr =7k Sl 1 Alzk: AL EH
ol tt,

3. %

S,0; o 7,0 9] BEEHE PLClL, & = # At
Foad stady sts 58 Zaasbie s 3w
7b 0 4axEE Aaxy 4+ s, §,0,,2,0 ¥
PCl, & Fakwmz 27k 945%, 5% W 05 % 2§
Al BOsha, 42k Wil Foixb shed Adst
o 2L 1mm 2 YE oA owlad F245E W
Rl 7]l st A4 E2 AL (600~T00°C, 1412D)o) e},
Zela o} Wi R-FS FAEL W ubSdE o AR
dAgNe TR Az oF 150°CY 5%t o
3 ghgict,

AMzR Fre 2 59 FA8 H Rl = et
R IHe] Wshslo) FRA BHLTFRAS ARG
s obet.

S

z] x4

2 £ x B

1. Masayoshi Nitta et al, “Propane Gas Detector
Using $,0, Doped with N, VT, or Mo,” Solid
State Science and Technology, Vol, 125, No. 10,pp.
1676~ 1679, 1978,

2 E.M.Logothetis et al, “Oxygen sensors using
CoC Ceramics,” Applied physics Letters, Vol
26, No. 4, pp. 209~ 213, 1975,

3 P.].Shaver, “Activated Tungsten Oxide Gas
Detectors,” Applied physics Letters, Vol 11, No.
8,pp. 255~ 257, 1967.

4 K#@EEER, 7 Ev s #x BAEF, BFMH,
Vol. 16, No. 2, pp. 62~63, 1977

5 HHEE, vxt 4, BEHE, Vol .16, 5,
pp. 114~120, 1977.

6 % i H, “RBTKDRE O Bl ¥ s
LKBESEE, Vol. 6, pp. 21~ 25, 1977.

7@ Miose, FOE, Bk, Fy -, “PEHE 2
£ WAEFETY B 5 28] EEM Bt BT
TEEiE, Vol, 15, N 5, pp. 46 ~50, 1978,




