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SnO, powders were prepared from the calcination of stannic acids precipitated from the aqueous solution of SnCly with ammo-
nium nitrate as a precipitator at 90 ‘C. For the comparison of properties, the stannic acids were prepared from the homoge-
neous precipitation method using urea as a precipitator at the same temperature. The stannic acid from ammonium nitrate
at a thermal gravity analysis showed the weight loss until 700 ‘C and the percentage of total weight loss was 16.5%. The
crystallization of stannic acid into SnO, finished in the calcination at 600 C for 2 h. The crystallite size of SnO, increased
with the increase of calcination temperature and initial concentration of SnCly solution. In case of the same calcination con-
dition, SnO, prepared from homogeneous precipitation using urea had a relatively smaller crystallite size rather than SnO,
prepared from ammonium nitrate.
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Figure 1. DTA-TGA curves of stannic acids from (a) 0.5 M SnCl; and
0.5 M ammonium nitrate aqueous solution with the volume ratio of
1:1 and (b) 0.5 M SnCly and 0.5 M urea aqueous solution with the
volume ratio of 1 : 2.
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Figure 2. XRD pattems of uncalcined and calcined stannic acids at the temperature of 600, 800 and 1000 C for 2 h. The stannic acids were obtained
from (a) 0.5 M SnCls; and 0.5 M ammonium nitrate aqueous solution with the volume ratio of 1 : 1 and (b) 0.5 M SnCl4 and 0.5 M urea aqueous
solution with the volume ratio of 1 : 2. Peaks were indexed according to JCPDS card of SnO; (card no. 41-1445).
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Figure 3. Surface morphology of the materals in Figure 2(a).
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Figure 4. XRD patterns of calcined stannic acids at the temperature of
800 C for 2 h. The stannic acids were obtained from (a) 0.1 M SnCl,
and 0.1 M ammonium nitrate aqueous solution, (b) 0.25 M SnCl; and
0.25 M ammonium nitrate aqueous solution and (¢) 0.5 M SnCly and
0.5 M ammonium nitrate aqueous solution with the volume ratio of
1 : 1, respectively.

Figure 5. Surface morphology of the materials in Figure 4.
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Figure 6. FTIR spectra of uncalcined and calcined stannic acids
prepared from 0.5 M SnCly; and 0.5 M ammonium nitrate aqueous
solution with the volume ratio of 1 : 1. The calcination condition was
800 T and 2 h.

1(2)2] 2#4A319} Figure 2(a)°] XRD #4A7}el A Lied 4494
o] 528 sn0,7F FAHUSS BojF)

4.2 =

(

rL J
mlm ™ o
oft = o

SnCly 2N} A Z ammonium nitrate S AH8-3+ 90 C 2
o AEFAE Falol Yol A4l Tl el A7)
BA35H9] om] E3] 28 A HAAAR QA4S AFESF 72
RO AZH FAAe Axe] AFe) ekt B4t vl
sol oleleh 2o ARS B 4 gk

HAm oz Az FAAke] RN FaEo gz 300 C
A9 FA4% TS OIEtl 700 C oldolX= FFETT
Adojubx] gkgror] AA FHIAE 16.5%A0E A A ke F
AL WAl 600 Col ARl T A FAE 9
Agk AR} o) 7017 gkort FAN FANG) A9 600 T
oA gk AR st Hgiek 22 22 A elA FdiAy el

d

I

A

A

Appl. Chem. Eng., Vol. 21, No. 4, 2010



601:

o

444

9]t Sn0,2] A1)
SnCL2| 27557} ¥ 75‘%01]5 @W* o éxwol =l ?leol
Z Sn0,E gAE Fol d& F Utk

PN |

1. P. T. Wierzchowski and L. W. Zatorski, Appl. Catal. B: Environ.,
44, 1 (2003).

2. Y. Shimizu and M. Egashira, MRS Bull., 24, 18 (1999).

3. J. F. Wang, Y. J. Wang, W. B. Su, H. C. Chen, and W. X. Wang,
Mater. Sci. Eng., B96, 8 (2002).

4. M. R. C. Santos, P. R. Bueno, E. Longo, and J. A. Varela, J Eur.
Ceram. Soc., 21, 161 (2001).

5. M. Okuya, S. Kaneko, K. Hiroshima, 1. Yagi, and K. Murakami,
J. Eur. Ceram. Soc., 21, 2099 (2001).

6. G. S. V Coles and G. Williams, Sens. Actuators, 3, 7 (1991).

7. P. T. Moseley and B. C. Tofield, Mater. Sci. Technol., 1, 505

22815t M 21 3 H 4=, 2010

POI-

o

10.
11.
12.
13.

14.

15.

16.

17.

18.
19.

(1985).

S. Hirano, Bull. Ceram. Soc. Jap., 22, 1052 (1987).

D. W. Johnson, Am. Ceram, Soc. Bull., 60, 221 (1981).

G. Zhang and M. Liu, J Mater. Sci., 34, 3213 (1999).

J. H. Lee and S. J. Park, J Am. Ceram. Soc., 76, 777 (1993).
K. C. Song and J. H. Kim, J. Collid Interf. Sci., 212, 193 (1999).
M. Bhagwat, P. Shah, and V. Ramaswamy, Mater. Lett., 57, 1604
(2003).

N. S. Baik, G. Sakai, N. Miura, and N. Yamazoe, J. Am. Ceram.
Soc., 83, 2983 (2000).

P. L. lin, A. D. Pelton, and C. W. Bale, J Am. Ceram. Soc. Bull.,
66, 221 (1981).

K. C. Song, J. H. Kim, and J. S. Sung, J. Kor. Inst. Chem. Eng.,
35, 457 (1997).

K. C. Song and Y. Kang, Mater. Lett., 42, 283 (2000).

0. Acabas, E. Suvaci, and A. Dogan, Ceram. Int., 33, 537 (2007).
H. K. Varma, K. G. K. Warrier, and A. D. Damodaran, Ceram.
nt., 16, 73 (1990).



