
Journal of the Korean Chemical Society
2003, Vol. 47, No. 4
Printed in the Republic of  Korea

� �
������	
 ��
� ���

���*����†
����

‡
�	
�

#

����� ������ 	��
†����� 
��� ��
��
‡����� 
��� 	�
��

#

���� ������


(2003. 4. 28 ��)

Reactivity of Phenols in Ozone Oxidation Reaction

Jong-Pal Lee* , Nak-Chang Sung†, Sung-Sik Lee‡, and Hyun-Seok Park#

Department of Chemistry, Dong A University, Pusan 604-714, Korea
†Department of Chemical Engineering, Dong-A University, Pusan 604-714, Korea

‡Department of Environmental Engineering, Dong-A University, Pusan 604-714, Korea
#Pusan Waterworks Headquarters

(Received April 28, 2003)

���: ���	��, ����� !, o-quinone, OH"#$

Keywords: Ozone Oxidation Reaction, Endocrine Disruptor, o-Quinone, OH radical 

� 


%&'()* ��+ ,�	-. /" 01 �23

, 45 	� !6 789 :;<+ =>?@ ��A

�6 �BCD> EF?G �H3, 4I. JK+ LM

NL OPQR 	� !S T 10@ O7. +�U, V

�WX�. 01 >�Y+Z[ \]YJ ��^L, _


^L `. T 27a �'*6 �����  !* 6

E35 bc�B ! Xd Xe> 6C�3, 4I.

fg ["6 �f1 hij'kl !. �m no6

pqrj st\�, utvw x �� y8 zt{ %

n()* z�?@, |'(J bc X} ! ~g9

Yqk� ����'�� ��Y+I. %n 43a �'

.� 37a  ! �. �m \��� I+��� D`

?, 13a  !+ �;3�)U, �;��> �S ��

*5 j���-A(100%), ����(100%), 4-n-���

�(100%), 4-n-����(93%), DBP(54%)+�, �,

�; _�5 FF 0.97, 5.88, 0.36, 0.06, 3.63µg/l* [

��I.

  �. �1?5 X� ! x e� !6 ���	

��. ~m ��5 Hoigné2,3 �. 6} �+ ���

� 4I. b� ��6 �� �	�� � ¡¢. ~m

��� �+ +£Q¤ 4)[ �¥ ��¦%. /" �

B >§]+ �S hijkl !. �m ���	�

�. ~m ��45 nh`()* �¨� 
©m zc+

I. /"� � ��.�5 01 \�YJ ����� 

! Y j���-A � 7@7� ªc?@ �� x ��

	�r/��� �	 ���«)U, +¬ ��8 ���

�� !6 �	����{ ­c?@ ��]� j�?®I.

�� � ��

����� ! Y 7@76 ��8{ ªc?@ ��

¯g x ��/��	�r¯gJ ,��	¯g(AOP).

6m �	 ����{ ­c?@ ��]� j�?®I.

������{ ­c?5 °±S ²c_�6 ����
�423�



424 ����������	�
��
�  !� Xg* D³� 1L ����\. ́ , 3.06~0.96
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Fig. 1. UV spectral change for ozone reaction of phenol.

Fig. 2. Absorbance variation for the ozone and H2O2/ozone
reaction of phenol.

Table 1. The rate constants (kobs) for the reaction of phenols
with ozone and H2O2/ozone at 16o and 30oC

Phenols

103*rate constant (s−1)

O3 O3/H2O2

16oC 30oC 16oC 30oC

Phenol 0.605 1.28 0.273 1.32

2,4-dichlorophenol 1.15 9.55 0.796 10.5
4-octylphenol 3.09 10.6 1.84 10.3
Bisphenol-A 10.9 --- 9.11 ---
4-t-butylphenol 25.4 --- 19.6 ---
4-nonylphenol --- --- 23.0 20.9
4-heptylphenol --- --- 8.33 5.87
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Table 2. Rate constants for the ozone reaction of phenols
different pH at 30oC 

Phenols

103
* rate constant(s-1)

pH

7.0 8.0 9.0 10.0

Phenol 0.470 1.28 3.90 7.68
2,4-dichlorophenol 1.25  9.55 12.0 19.4
4-nonylphenol 15.9 23.0 25.3 ---
4-octylphenol 2.20 1.06 12.3 21.8

Fig. 3. Plots of logkobs vs. pH for the ozone reaction of phe
nols.
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4-octylphenol>2,4-dichlorophenol>4-heptylphenol>
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3. �S pH.�5 ��6 ortho, paraÛË. %�ù�
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