I
T

7] bk 5 et 3] A

Korean /omrm of Materials Research
Vol. 3, No. 4 (1993)

0.

Fa Ao E A
1

B-tf &Fa 7] 2f s E-sk g

Effects of Crystallite Size on Gas Sensitivity and Surface Property of

Oxide Semiconductor

Kug-Hyun Song and Soon—Ja Park
Department of Inorganic Materials Engineering, College of Engineering, Seoul National University

S 2 Hydroxidey] 0. 2 a4 AF(stannic acid) & W& &, 842255 500C-1100CE =439
olz}g ‘H(r\stalllto) 17178 8-54nmal SnO,#-& A stk Bke] )2 (erystallite) z7]of W&
—fi’."%}“‘—?‘ A3 H, CO 705 vio)ell ek 7h8- 4 9 7] Fell Ao Aawsts Joll vl X dFS 2
Absbelut. slabA 77 4k agbel uhed, ko] FTIR £55 42 Sristadon), Axdde dAdsdd
Ch b el A, Hobaol dlel Huide s el ersh £ AAAES e ox
sl v s ol meh B3 obdrh AR A Holgwde] LA g dEe

2

o-‘);o

gshol)Ae] gbeeh frahalan olel@ oAl gast wldeiatel 9% A= Aaa s

R T St = E R R

Abstract The effects of SnQ)., crystallite size on the powder characteristics, the resistance in air and the
sensitivity to 0.5 vol % H., CO-air mixture were observed. The size of SnO, powder was controlled by
caleining temperature variation (500°C-1100°C) of a-stannic acid fabricated from SnCl, - xH.O. Its crys-
tallite size, evaluated from TEM image, was in the range of 8 54nm. With the reduction of crystalhite
size, the adsoption peak of H.0 on FTIR curve became more clear while the lattice parameters were in-
variahle. As the crystallite size decreased, with elements of thick {ilm, the temperatures showing a mini-
mum resistance In air and a maximum sensitivity to H, gas reduced. The temperature variations were
assigned to the changes of activation energy of the active adsorbates, and it was suggested that the de-

crease of activation energy can be one of the reasons for the sensitivity increase with the fine powder.
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Table 1. Specific surface area(by BET) and
crystallite size(by TEM) of SnO. powders pre-
pared by the hydroxide method, as a function

of calcining temperature.

Surface Crystallite
Area(m®/g) size (nm)

T

Calcining

temperature
500°C

- 70T | 18.6 17.7

900°C | 8.6 23.8
1100C 3.2 54.4
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Fig. 1. XRD patterns of the powders. (a) as dried
state, (b) 500°C, (¢) 700¢C, (d) 900¢C and (e)
1100°C 1hr caleined in air.
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Fig. 2. FTIR curves of the powders. (a) as dried
state, (b) 500°C, (¢) 700°C, (d) 9007, (e) 1100C
—1hr calcined and (f) as received state (Aldrich).
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Fig. 3. Sensitivity curves as a function of crystal-
lite size. Sensitivities were measured at 300°C in
the flow of 0.5 vol. % H, or 0.5 vol. % CO gas—air
(RH 50%) mixture.
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q:. net charge of carner,

N.:density of charged surface state,
4. dielectric constant,

&,. permittivity of free space,

Ny : density of ionized donor.
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Table 2. Temperatures at the resistance turning point as a function of calcining temperature of

powder. Resistance was measured in RH 50% air flow while temperature was increased at a rate

of 15°C per hour.

caleining tempature 500
turn up point 160 — 180

|-
turn down point 310 — 350

()

180 — 200
360 — 410

900 1100
190 — 220 230 — 250
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