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Abstract— The effect of sensor temperature, sintering condition, gas concentration and the amount of Pd-catalyst
on the gas sensitivities of semiconductor type SnOq-based gas sensor was studied. Calcined powder of electrolytic tin
treated with heated nitric acid was cassiterite and its specific BET surface area was 5~11 m%g. The optimum sintering
temperature was about 600°C. The effect of Pd addition resulted in the increase of its specific BET surface area and its
gas sensitivities. The gas detection mechanism of SnO4 was the reaction of adsorbed gas with the B-species uxygen
which was adsorbed at the surface of SnOy. The gas detectiorn sensitivity of SnO, was Hy > C3Hg> CH,.

N =2 dolalst Waselgon vhrolxn, 1 857
F4abalE whE sl PR ek Thsfelel 4 o]

L=

p

WA e SEUSES WEAZL 0L NO o ek Hsbl i) Eud FUs) i

CO 53t y&shd AIULs) Hofes Wik olol bl s ool webd Yok

2 ARE ote{gon, oo W3k o]l FHto] 2 wtes Zwe) Fabwl sheo)l wkx 4 {roil il
] [}

Hauffe[1]2} Weisz[2]2] ##A|Zo)&3 Wolkenstein W3le] dojfm g el et ZAHL wdlx
(319 Fale]&ol ofsled Almsglort HAE olF Zut Az} glel] ubEs 7| de x| WElks bl
A A E2) & o] &8 72 Seiyamal[4]2} Taguchi -”ggtﬁﬁh} ojils 7ol osle] slae] EaE
[5]ec}ch el Aoz wstdrd abstEo] old H3i F

gubzlo 2 wtmAd slade] A ubale ®W 257} H]ﬁx—i st o]l wlafA] HaA Y

430

o}
ae)
] oL

23
J(

7}_/_:



WEH £RAY g B AT 431

skel wbgoll elef 4] whredle] W Rinvl Wak: A
o2 wlEstet g Absbge] R At o]
WA bk cLefub olfel HebA] i RHUL

%3 A9= woh gkle] folgk abslEel alEal

Ln,.Sr.Co0,8} 7-Fe.0ts =rmoed o2 Birjn],
SnOAz Fohewel ey i deldol 4 ol

& o i wistxlc)

Ui A & 7p2aall Aol #hgE 6112 SnO,, Zn0 W WO,
vl iisto] clofsl Amel FHol Bl wE spay
s glFR 3leEo] ghow], Lol
Srul owbal a) FET(Field Effect Transistor) & o] &3}
Alxzhuke]l glefE| s glon), Hubg ol 43 W=y
Axbiz Alel Hof zlekstui whubyl FET 3 Az H.o)
NH; o) efolliz §5b5Adol b ubg) 5, Axbel i
el W ol upe} Ae)dt iio] wrl

¥ adtell 1= Band Gape] 3.7eVal ndg W=,
Sn0, ¥ 27 A ] 7p2- A 71 geh 2HE Fho] o3
wael A AARE, LAk ZvRHvRE 9 s

Wrhsgme] ogol xhshol xabsbelek

ot
!

!
QERE

2. 012X uyZ

R A el FAyl 1AL L fiel webd Ae
ohE B (EFEED L kA, 2 81 AR
BtEA 8] Fermi £919F LAsha] ooz i o
8 Ak dzke] Abfelv A ek Fermi #9171 3HAl
WA FA7) A eh Nh A solel 4] d2}e] o] o]
delutr), Axtyo g FaEglst vt Fermi &
f1Ect stowd dafe]Fo] qbm A o] ol Fricr
slolubA] FAEA: Ox sy, oos F3Es
7b & delle @& std"n(6]. ol2]g Aol
ojste] wim Aol o= Wb g FA A o 55 o
Azbpee] Frhaddde] viehta, o134 dte] HAEH
¥ #H7lelFE s T Habgelzt s o
A DR fgslch v HEa ]% a2t A
stgelzt bl D nd WreAY AF O =e O
z1&}te] F 22k} Donor Deusityol 7—1] ¥ Ak BE 10°
A10Re) 2712 e Ao eid Yok

Sfell 4 A3k nbel o] Aapel e b ;e
24 ng e Ar|deest O skl
FaHE, @ dagEelde Fokes oF 7
Zzeju} o)7e ulx a7t Debye Length®rtlh F7
7450l ghatm olHrl gfe Hf-olli= lEAe] EH
Wy-dake] Hed-e iAo FA upehs W3t}

ir o

o]
AA

r-{o—xcL

$0.1 mm Gold Wire

i
N
AN
L '¢0.1mm
Ll
R
R
CE Ak
(a) (b
Fig. 1. The schematic diagram of (a) mounting

mould and (b) gas sensor element.

(7] AR 25 ity =g £ “&*‘é“i‘i 5
Fol Q7o) Ase] £49) WA HELI} 22
% #4347} Neck Regionol 4 2

gste AR gl sZne s|AFad o
Wb el Hegh whake] Arjdnng WA
=5

W ol T YA Pl YolukA Yx sl
AH HEE she At YAS el AR
B2 Holx Ewle| $AT o ze] Wafo] 5ol
FaskA Wk glebd EAF Hel2bEe] Mol
Foll dHE gelgle] "ok AR 5 Fadiel
olsto] P48 apzkel AAPHo] AT bAe F
Aakie] whgol met ylel A R 4zte] "R
%7b F7hgeha mashsrHe].

Yol Aol g AL shzvte] ey
stEe] ek adze weid AR AE 01‘—
Aol it EeEd BehEe §Ado) 2Ae] U

3-1. AEHZE=R

B Aol 283 2xke dsigoez A Fig 1o
el F3S o] gsle] A7 0.1 mme FA(ExE 99.99
%)< 3mm ZFASZ 95k 1500 kg/cm’e 4
o7 Agolx] Aysle] mEglon, shazdA] AHE
Fig. 201 v}ebl u}e} 7o) #1912 Hewlett PackardA+2]
6216 A DC Power SupplyS AM83lgx, 4ate] 47

HWAHAK KONGHAK Vol. 28, No. 4, August, 1990




32 4 -

'~

mrmﬁ

GO0
®

o
® 5

. 2. The schematic diagram of gas detection
system for gas sensor.
A: Gas mixer
B: X-Y strip chart reorder
C: Power source (D.C. or Potentiostat/ Galvano-
stat)
D: Eletric tube furnace
E: Temp. controller
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Fig. 3. XRD analysis of raw materials for gas sen-
sor elements.
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Fig. 4. SEM photomicrograph of base materials
for gas sensor; (a) B-stannic acid precipi-
tates, (b) calcined at 600°C for 10hrs in air,
(¢) calcined at 600°C for 20hrs in air.
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Fig. 5. TPD chromatograms of oxygen from stan-

nic oxide based sensor elements.
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Fig. 6. The effect of sintering temperature on the
BET specific surface area of various gas
SEensors.

Z71e AgiAwlel =r|E 7slste], BYA spAs)
AR AEHE o ARHez AAPHe i
HEg AA stmEsa oz staA FEE
e Ao Yzt

4-3. AtzIEA o] HIEHY

2404 AFE wieh o) ASFAMAge] spaF
FEaol] FAR abdo] og Hsiabel Wl
o)ste] wpgeln g AxlE A BEe] v EEH
a9 g7} P ae skagte s AR FLT
Az7t De), Fig 60l 2 £A49] 24T w2 ]
FdAe 2AAaE Jehied, HAH2E of 511
m?/gel ¥ EHHL AN sAErt FUMEE
vl Ed Mol Zrashe 7 ag vehv, 600TA 14]
7 £A% LAks oldA ez Zrtslgich Wang 59
Aol o3t mEHAL 2ALE} SRS 3
Ay st o8] £ Agd e AAHA FFS

A=

SiEtES MIZBT K4z 19907 8

4 #7344
- 100 Gas conc.: 500 ppm
z- Flow rate: 1000m¥/min
=
X
2l - ~
o ;DD r 5 ;02\\_
::Z = a:5n0,+0.5 Pd
i 7:5n0,+ 1.0 Pd
g ®: Sn0y+ 1.5 Pd
()I- a:5n0y+2.0Pd J
0 R.T. 100 200 300 400
Sensor temperature, °C

Fig. 7. Temperature dependence of the gas sensi-
tivity for hydrogen gas (sensor: sintered at
600°C for 1hr).
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Fig. 9. Temperature dependence of the gas sensi-
tivity for methane gas (sensor: sintered at
600°C for 1hr).
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Fig. 12. The sensor resistance ratio changes of
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NOMENCLATURE
a : constant
C : gas concentration [ppm]
[ : circuit current [A]
k, : constant
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: asymptotic value

. gas sensitivity [%]

: sensor resistance ratio

;. sensor resistance in air [2]
: sensor resistance in gas [§1]
. reference resistance [£2]

: sensor resistance [2]

: applied voltage [V]
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