64 AZ1AA ARTHA A3A A3E. 19903 94

7k AR FAAEA (1)
— OHETE Az 239 54 -

Sensing Characteristics of SnO; Fine Particle Gas Sensor
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ABSTRACT

The gas-sensing characteristics of SnO,-based gas sensors have been examined for some gases.
Small pellets prepared by cold-pressing at a pressure of 2 ton/cm? were fired for 1-5 hr at different
firing temperatures from 500 to 800°C. Palladium contents of the sensor were varied from 0.0 wt% to
1.0wt%. The temperature dependence of the sensitivity and the time response to those gases have also
been measured. The influence of the firing temperature of the sample on the sensitivity parameters

was interpreted by taking into account the sinterability of the SnO, powder.

S —— * ¥ QT 8% aEUFAY AT
{918 ol FoiR o) olol PAtE =YY |

—224 —



A71AA AEsA A3A M35 19903 99 65

I. M8

7hE A LG F2E R BRI
& 713 Hzz #A e FFste 24
ojtk. o3 AzEL Hyvt29l mAEA
Ztel 333 #A4g ol gste Zo] UlREol
o, Wte A AR A2 ARZAE SnO,
Zn0, FeO: 58 5 4 Ut} 19629 Y
Seiyama3-2" ZnO uvtut 7p2ziziAzlE A
T MEstgon, '3 Taguchi7}? SnO,& =
228 & rtazdAszte dTHE A sy
o}, 1§ 19723 Taguchix= SnO, Ag}9 3 A
o] 28sE Aoz A HAZAA g
A8+ TGS(Taguchi Gas Sensor) X2
AZ1E =8 A

HEARD FHE BUAVIEAAM ] AT
L AFsFEAS(SnCh) ol 23 S84 R
Yol(NHOH) & 713t a-F444g 43 o]
& 4% F, d3detF(PdCL) 2 binderE
H7pstel dZontel] ¥ 500C ~1000
Tl 8 24404 HE 2A4ZHE &
= gAHolrh 2xE e E EHRIAE Fu
i wpukgsh 2 A gWo] itk

Ao stAAM7E kool & A

87H3 Yk

ZpaEA g Ay AstEF b de
el A EZE Sn0:E § 4+ U3 o=
ng UEAZA ruletZ2E ZFATHY 7h2A
Me o3 w=AZE BRI HEY
4 HNHEES F71EE o83t U 7}

& FALAY shA BRA7|FE ofF A7t
Aol i, th2-& Clifford!Vel o]s] & 7=
el AT E BRS Holth

D 89472 (Gw) 7t 2AEH ] FaH4
&9t whgEe] A3e] FUYANE(Pe)E A
43k, o] wkgel os) AsE wxae] A
AE Foqdte HNHEAL L F7HA7

Gem) + O autae = Pigagy + € (it

2) AsE WA HE2de FUAtx
2t A 7} A 22 (electron donor) Q@ 3ot
3 ket AMERG FRHel wEAe 2
Edel] AAE RAgomM AcAe F7
Al Zlth

Gem = G (autaorr + € o0

3) HH727) defect reactionol] 2]3] stoi-
chiometry & M5}A|7]31, o] Wrgog AHA
A7F A G
G + MOzwiy = Py + (MO ** iy

+ 2€ (b

opA et 7hd e BT AsE wie
At A w3ty Boes FERAA9) ukg
e dAET Uch Fhzol o) Fapatie
F=rb dgtata o|Ro] 4hEtEel ARFw
& W3tk Cliffordoll ojat® Aol 7}
2 ZAAFE ol 22 mdd s 7%
2 d9E & dda Ptk 29 Asez
P, Pd, Ag5 9 FulE A& v o] Zuj
ol ¥WgItAEe BFEEE FINIAYG
AAEY £ 4H d8e sld #xg
7M7) 98g o

£ dFdMe ANdg SnO.2 FE g
MEHELENE 2AAY 248 Az,
1 aAte] JtARAEAN S RAEIT. b
HESAE A% WS, Folu 2y,
Aol g FZujgad, ZPee ¢ A=A

— 225 —



6 e R 2R FAEAH(D)

s HYsigon, A4 AgAAzAE F
& ¥ Jlagrael wE taEe FUAAR
g AE3}AL. A8E Ttae S,
= @stA(CHy), H@7E2(CHY), otAEd
7}2(CHe) Foltt

i)

I N8 gd % 53

2-1. AXHH=

29982 cp graded] Al 2§ SnO,(Junesi)
g Atg3lgon, 2l 2= PdCh(Inuishi) &
Agat k. WA Pdgtgel 0.0-10wt% A4
7t HA F 2R AP He F, E4A
2 go|&4E Atgste] wusEx 4843
THEAY. ol AL TN 12A%FX A
ZA7|3, ©] E3E 600CA 5AEL
27120 i ARG sa" 2TE A
(screening)3tx. A F3td, A7 10mme] WC
diesl A} fgTHAZ 2ton/em’e] AHE TH
st pellet mFo 2 ¥ ANAt H¥E &
Ae FojA &=(500C, 600°C, 700C, 800
CYANM Fo{7 AlZH(1hr, 3hr, Shr)E<t &4
AR} AME 2z B3I dE57] AN
2mm 7tA& $3, 5000A A9 Aug 107
torre] A=A AF FF sk B &
As A7 A, ZHES FAP
exy 2AZAA 2441701 3} A
g AA A 1247 ol ¥ ¢ A
Ae ngonz ¥ AYdMe 1347 ¢
A3 APE A

2-2. axte] BA & % ojMTE TR

ool A7) 2 IFS FHNY] A ®
u} 2 Sodium hexa-metaphosphate E4tvje] '3
o 2ST AR 12AUFE B AR
% TEMAIR S %3 dasidch 22A9

71288 ASTM C373-720] WAIE WHE&
ol g3t} ZAHIUT A7ldAME dRHOR
A EE @95 Y 44 713& o, a9
E 2 (unit surface area; USA)"? ¥4 71¥
&5 AH-E -

9% porosity per USA =

saturated weight-dry weight
surface area

o] 71F& S 9 olfE, ¥ A7 ATH
£ SnOAlA el AAZITFE ERAH o3
Uojutn, Fojz EHAA W A7 EE&ol
g42 JlagAss A Aoz 4357
o Bolt}. Axte] FHUFTRE A A
SEM3} TEM& A3t th

x 100

2-3. B3I «{ EIYY

Ax7A 2AAAE NitaFe] FA 9
Esit). Fig. 18 AzE 4A9] 7tEaRAF
A4 2 =olth

2342 &4 HEHE 10 litero]®, 7t
2797 APEuF FEAL FUL
7l2g Faa717] A8 48 AFVNE A
stk AT 2EZ2HNE AMEEH
+1Coll2 2t F94 7t2F R
g Axte] AabAztg 2AE A AF
AQFTF72 BEAYL FE AU
ol Axt AAs ALY o3 A==
AL T2 g5t 15Ve e AYE F
stk

ran Chaaber Gae fajoction

ng 159

1 Alumel -Chresel
Yot Recorter (Constamt vol! ourse ) Thermecouple
ond

Nullimeter ke

Nearer

Flg.1.Sd\ematicdw'a'nofﬂ'ameaslrhgsysnsm.

~ 226 -



A7} M2 A=A 3@ #3335, 1990Q 9Y 67

Table 1. Gases Used

Gas Purity(%) Supplier

H. 99.999 Union gas

C:Hs 98.000 ”
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C.H, 99.900 ”
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Fg. 2. Transmission electron micrograph of SnO-
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Fig. 3. Scanning electron micrographs of fine particle
gas sensing devices.
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Fig. 7. Sensitivity of the SnO. gas sensor fired at 700
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