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Abstract 

Decomposition of ozone at room temperature was investigated comparatively with commercial monolithic 
ozone decomposition catalyst (ODC, MnO2) and monolithic photo catalyst (TiO2). The effects of residence 
time, UV (ultraviolet) light dependence and ozone concentration on the conversion was presented. UV ray 
was irradiated using BLB (black light blue) lamp (315~400 nm), supplied with a constant intensity in the 
reactor. The concentration of ozone in the square-shape reactor can be controlled by combining the DBD 
(dielectric barrier discharge) reactor with an AC high voltage supply system. The catalytic performance, in 
presence of UV irradiation did not show significant changes for MnO2 catalyst. TiO2 catalyst was the different 
case, which showed higher decomposition activity in presence of UV irradiation. Deactivation of catalyst 
detected by real – time ozone monitor for 120 hours with a constant inlet ozone concentration. 
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Table 1 Methods for treatment of residual ozone 
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Table 2 Basic Information of Catalysts�
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Fig. 1 Experimental Set-up 
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Fig. 2 Ozone Conversion with UV irradiation 

(At 293 K, BLB lamp) 
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     Fig. 3 Initial Ozone Conversion (at 5 ppm) 
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Fig. 4 Initial Ozone Conversion (At 30 ppm) 
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Fig. 5 Long-term Ozone Conversion (At 5 ppm) 

 (RT = 0.225sec, 120 hours operation) 
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Fig. 6 Long-term Ozone Conversion (At 30 ppm) 

 (RT = 0.225 sec, 120 hours Operation) 
�

��-�»4�!��BC�56�poH�����û�	��

��.,¼½��Î¼½��Ë,�¶·3�µ�.����

%����! ��BC��%����� ���3�¼½#���¶·

,3��F����8��/^����ò}	7��IEáñ

3�����
���-�»4�!��BC�v���.,¼½��

Î¼½��¶·»4�µ�.4� �

3.3 
�� ��� �����	�

%����
 ��%����9 ��������G/��
 �����

��	 H�BC��IEáñ3�����
���- ��56 �t�p

oH�����¸¹�¼½#�gáñ������áñ���

�.,¶·�¾#@�7¡�¢4��56 ?�NÓ	�Á

��BC�������¼½��.,¶·�:	��¿����

�

�

/���$�����9 3X�������¼½��BC�$�����7

^�F�9 m�/������¼½��Ä-4��9f�56 ?�

NÓf�BC�������¼½��.,¶·�:	��¿��

�/��� $������� 3X�� ����� ¼½�� BC� $

�����! ^�F�+�m�/������¼½��Ä-4��%����

9���ß���� 56 ?�NÓ	��Á��BC�������

¼½��.,¶·�:	��¿���/��� $�����7

3X�������¼½��BC�$�����7 ^�F���! m�/�

�����¼½��Ä-4��9f� 56 ?�NÓf�BC��

�����¼½��.,¶·�:	��¿���/��� $

�������3X�� �����¼½��BC� $�����
 ^�F�

����m�/������¼½��Ä-4�  
 

4. � � 

ë�ÏÆ����+ì1���.,¼½��MnO2���¬

-��ù�]������Î¼½��TiO2�?�31	�

��DE����ð����gáñ������áñ��.,¾

#@��Ì@�K,���	X�X0	Ô4�  
���� 56�NÓ���f���.,¶·��IEáñ3�

�������7
���- ���������
���- H�NM���

��G/�� 
 �� �����	�}�Â����F� � ���

�
�8��F���!������8^���2¢4�� �

���� 
���	���G/���ù�]?���f�Î¼

½��BC�56��t��poH����,���.,¶

·3�������8�/�Í¿2¢4����.,¼½��

BC���G/��
�������	�H�NM�©J�56��

�

�
 

�

��t�poH�����¸¹�¶·��l%�����

1¢4��

(3) ��G/�� 
� ��	 3X�IEáñ3� ����
�

��-�H�BC��56 ?�NÓ	��Á-@�Â������¼

½��.,¶·�:	��¿���/���$�����9 3

X�� �����¼½��BC� $�����7 ^�F� 9 m�/�

�����¼½��Ä-4��9f� 56 ?�NÓf�BC��

�����¼½��.,¶·�:	��¿���/��� $

�������3X�������¼½��BC�$�����! ^�F�+�

m�/������¼½��Ä-4�����G/�������	�

3X�IEáñ3�����
���-�H�BC��56 ?�NÓ

	��Á-@�Â������¼½��.,¶·�:	��¿

대학기계학회 2004년도 춘계학술대회 논문집

 1259



 
 

���/��� $�����7 3X�� �����¼½��BC� $

�����7 ^�F���! m�/������¼½��Ä-4��9

f�56 ?�NÓf�BC�������¼½��.,¶·�:

	��¿���/��� $�������3X�� �����¼½��

BC�$�����
 ^�F�����m�/������¼½��Ä-

4���

� � 

3�É²��ÖB�����o	��,{�23ÖB

�Ç��]���]°4:�����$�$�9������ì�o�

����o	���K23�ÇÍ"��]��]°4:�

����$�$�++�����	���o2d�3��)Ó�äu

4����

 

���� 

(1) Lin, J., Kawai, A. and Nakajima, T., 2002, 
“Effective Catalysts for Decomposition of Aqueous 
Ozone,” Applied Catalyst B: Environmental, Vol. 39, 
Issue 2, pp. 1~2.  

(2) Hsu, Y. C., Yang, H. C. and Chen, J. H., 2001, 
"Decolorization of Dyes Using Ozone in a Gas-
Induced Reactor," AlChe Journal, Vol. 47, Issue 1, pp. 
169~176. 

(3) Pengyi, Z., Fuyan, L., Gang, Y., Qing, C. and 
Wanpeng, Z., 2003, “A Compartive Study on 
Decomposition of Gaseous Toluene by O3/UV, 
TiO2/UV and O3/TiO2/UV,” J. of Photochemistry and 
Photobiology A: Chemistry, Vol. 156, pp. 189~194.  

(4) Sekiguchi, K., Sanada, A. and Sakamoto, K., 2003, 
"Degradation of Toluene with an Ozone-
Decomposition Catalyst in the Presence of Ozone, and 
the Combined Effect TiO2 Addition," Catalysis 
Communications, Vol. 4, pp. 247~252.  

(5) Mills, A., Lee, S. K. and Lepre, A., 2003, 
"Photodecomposition of Ozone Sensitised by a Film of 
Titanium Dioxide on Glass," J. of Photochemistry and 
Photobiology A: Chemistry, Vol. 155, pp. 199~205.  

(6) Dorsey, J. A. and Davidson, J. H., 1994, "Ozone 
Production in Electrostatic Air Cleaners with 
Contaminated Electrodes," IEEE Trans. on Industry 
Applications, Vol. 30, No. 2, pp. 370~376.  

(7) Liu, L., Guo, J., Li, J. and Sheng, L., 2000, "The 
Effect of Wire Heating and Configuration on Ozone 
Emission in a Negative Ion Generator," J. of 
Electrostatics, Vol. 48, pp. 81~91.  

(8) Tanasomwang, T. and Lai, F. C., 1997, "Long-Term 
Ozone Generation from Electrostatic Air Cleaners," 
IEEE Trans. on Industry Applications Annual Meeting, 
pp. 2037~2044.  

(9) Niu, J. L., Tung, T. C. W. and Burnett, J., 2001, 
"Quantification of Dust Removal and Ozone Emission 
of Ionizer Air-Cleaners by Chamber Testing," J. of 

Electrostatics, Vol. 51-52, pp. 20~24.  
(10) Dhandapani, B., and Oyama, S. T., 1997, "Gas Phase 

Ozone Decomposition Catalysts," Applied Catalysis B: 
Environmental, Vol. 11, pp. 129~166.  

(11) Ohkubo, T., Hamasaki, S., Nomoto, Y., Chang, J. 
and Adachi, T., 1990, "The Effect of Corona Wire 
Heating on the Downstream Ozone Concentration 
Profiles in an Air-Cleaning Wire-Duct Electrostatic 
Precipitator," IEEE Trans. on Industry Applications, 
Vol. 26, No. 3, pp. 542~549.  

(12) Viner, A. S., Lawless, P. A., Ensor, D. S. and Sparks, 
L. E., 1992, "Ozone Generation in DC-Energized 
Electrostatic Precipitators," IEEE Trans. on Industry 
Applications, Vol. 28, No. 3, pp. 504~512.  

(13)  Rice, R. G. and Netzer, A., 1982, “Handbook of 
Ozone Technology and Applications,” Ann Arbor 
Science, Vol. 1. 

(14)  Park, H. S., Hwang, T. M., Kang, J. W., Choi, H. 
and Oh, H. J., 2001, “Characterization of Raw Water 
for the Ozone Application Measuring Ozone 
Consumption Rate,” Wat. Res., Vol. 35, No. 11, pp. 
2607~2614. 

(15)  Lim, H. N., Choi, H., Hwang, T. M. and Kang, J. 
W., 2002, “Characterization of Ozone Decomposition 
in a Soil Slurry: Kinetics and Mechanism,” Wat. Res., 
Vol. 36, pp. 219-229. 

(16)  Villasenor, J., Reyes, P. and Pecchi, G., 2002, 
“Catalytic and Photocatalytic Ozonation of Phenol on 
MnO2 Supported Catalysts,” Catalysis Today, Vol. 76, 
pp. 121~131. 

(17)  Ollis, D. F., 2000, “Photocatalytic Purification and 
Remediation of Contaminated Air and Water,” Surface 
Chemistry and Catalytics, Vol. 3, pp. 405~411. 

~

대학기계학회 2004년도 춘계학술대회 논문집

 1260


	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장
	제12발표장




