
Arc
hive

 of
 S

ID

112���� � ����������	
��


0-���> F����?��>��!�9 ?1-��9UV/S2O8
2-

� T;J �#�#� �b6�� o�+.?��� .

�('/� �$<7 3�4
 ��F0M/+� �3�
 3�4
 3$/ �3�4
5��3$7 6N��=

��)����		/�/������(/
	/�(

 !"#$

B'�CD� &�� �� �'� �� �'	� ���'� PW'� (�O'�� �'*	�5� ���'�� O'��6 ��O'Nvr�'4���^ B'��c �� �1�'#� ���4'\ �� ���A+'�� ��
'�
��
�����#b�
�
^UV /S2O8

2-�iY8 ,�E6 �� PW� (�O�� �� �GH� �����I+� ��GJ� .� �+����= ��
	� �� ��S2O8
2-%Ag+%�'�	0� �iY8

.����F ����� ��� 0 �ON�� �#b��= (
� ,��E� ��S�A	
� ?������ �� S�A	
�(SO4
−•)��0�'� �
'� 0 S���'� %��'C� �0O�	�'��b �
�� �� �

��� ?������ &�� 0 �+^�� <��O^� <A4 �
6 ��4#b� f� (�
4- �#b��= �� �� ����'4�!� .'��L� 0 <��'#b� <��O'^� .1
� S�A	
� �'�
 � ����� O��6 ��ON�� ?
YD� ��W1 [�c S����I� .���Fvrb �
�� KL;� (
�����#b�
�
^ �4���^ �c �� V
'� ?
c �� ��W1 f�= �

�4�;�� qvr �� �+�
���  � <��b S� {�� 0 0�� ��ON�� ���� .��L� �� �	!� �b ���� U��+� .���� ?
YD� �� ����� �'*	�5� &'�� (�';�
��0�� �
� �
�� �� <��#b� �4���^ �b �����#b��= ��44b��#b� 0 <A4� ���� S�A	
� '#= ��A'/� ���'� ��'����b ��'L+�� ���
� ��7��

.��� �1�#� ���4\ �� ,\�� 

3J�> �NNN$��5NNN���:�(�-...�� [� �...�6�F�'���A�...� ��...� ��(�...4\...�� ;...��+ [�;...��� FE�...!�[-]^
_�6��' [H1�E���UV/S2O8

2-E�9��B��' 

Removal of Acid Red 14 from Contaminated Water  
Using UV/S2O8

2- Advanced Oxidation Process 
 

Mohammad Hossein Rasoulifard 1 Seyed Mohammad Mahdi Doust Mohammadi 2 Azam Heidari 3 

(Received Nov. 12, 2010      Accepted Feb. 23, 2011) 
 
Abstract  
The present study investigates the degradation of Acid Red 14 (AR14), commonly used as a textile dye in 
aqueous medium through the oxidation process by UV /S2O8

2- under a set of variables concentration of S2O8
2-,

Ag+, AR14 and temperature. Commonly Ag+, heat and UV light can excite S2O8
2− to sulfate radical form (SO4

−•), 
a stronger oxidant (E0 = 2.60 V) than S2O8

2−, to enhance significantly the oxidation of contaminants. Also the 
changes in the absorption spectra of AR14 solutions during the photoxidation process showed that decrease of 
absorption peak of the dye at λmax = 514 nm indicates a rapid degradation of the azo dye. The results of this study 
suggest that the oxidative treatment of AR14 by peroxydisulfate with UV is a viable option for removal of the 
textile dyes from effluents. 
 
Keywords: Advanced Oxidation Process, Ultraviolet Light, Acid Red14, Peroxydisulfate, 

UV /S2O8
2- , Wastewater Treatment.
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 ��	�<� �' �6��w2^%�9���7 ��' ��*"� �	 2 		(/ L��S�	�� ���� 

:*1D2��*� M�0*� �� c*l� �	 3E� �"��7 �0B��	�� .�*�A � ��'
 (��' M�2����*� �*��1D�(O @��C?T 9��0��#� ������9���7�2 |�	���P

 M�2��*��*17�(O�'>���K2�:� . :*�1D2��*� L��S�	�� (B�8'
	(D
%� c*l� �	 M� @C?T �� 2���D��('��'��0�B�� 3E� �K�	 �

%� 9��D �	2�� �� �'��]�2�[

)Y(SO4
−• + H2O→ OH• + H+ + SO4

2-

)W(•−•− +→+ OHHSOOHSO 424

22OH2OH →• (only in acidic to neutral pH) )^(
)|(•• +→+ 2222 HOOHOHOH

SO9V�3E� (' >�+��� ¤	 �17�(O �*�2� @C?T (*H�� %��('
 ��*�� 0�(; ��0B��V^

(UV =  WZ W, [AR14]0 = e� ppm, pH0= )�/|( natural, T0= Y|◦C) 

V�V��	��� 2��5 ��2w3� !�;A� N>8E ��,�& �����KW
���("����O �� %S�('���D 
�/���	 �� =&��	�T (*HI�� %���(' @�C?

 3E���� M�0���*� (���' 
������G� ����*�2�@�����.@���'�H @���C?T �	
 %�17�(O �	� ����&"C?T ����£� �	 3E��� ������(# �>�+������*��< ��

:S�� �	 M� ����"� ��D @#(/ ��(; %��(' 	��� �0B��^
	�	 M��8�
M� � .@�� 
�� %� 
���8� �D ���/ �� �0�B�� @�C?T 9��0#� �' 	��

 �"��D 3E� M�0*�%�	��.G�' @C?T ��2��� ���� y��+� �� �0B�� ��
2 
	(7 �(*/�?6 L�?l� p . �' 9+�' (�"?*# z�� ��' �*�� �;�2 �	

 ��� : . ��� 9���7 $�6�� 2 ���� � L��S�	�� ��*��� @.(�� ����
%� :*1D2��*� �' �*"� �	 .		(/ 2 
���1D� :���. M	�' %#�D�� :*�	

 ��"#�� 9���D �0�B�� $��(J� @.(�� �M� ����)� M��� 	2�l� �� 2
�0*��� �"��7 3E� M	��]b� 2be[.

SO9W�� %��('I��0B�� 3E� (' �0B�� �*�2� @C?T (*H 
��*�� 0�(;V^

(UV =  WZ W, [S2O8
2−]0 = ^ mM, pH0= )�/|( natural, T0= Y|◦C)
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V�W���� ��,�& ����� 
�� %��(' �� :K�� ���"�I�� @�'�H @�C?T �	 k�?"J� ������	 (*H

%17�(O �	0B�� 2 >�+��� :�� �	 �|M� � .@�� 
�� 
	�2� ���R
 %�� 
���8� �7 9��0�#� �0�B�� 3E�� M�0�*� ���	 9��0�#� ��' 	���

����� �����*��� ����a'�� ����' ����6�� ����' �����	 9��0���#� .����'�� 
k=A exp (−Ea/RT) L�<# ��(�� 9��7 $6�� ����('��' 2 ����

M�� :���� ��(1� %17�(O 
��17� ��� �	L����	�� �' >�+��� ����
 >�+����� ("8*' %/��17� >��; �' ����7 �	 $�*�(� ��� �' 2 	��

� :���. (���`%�9��0#� M� 3E� @.(� ��0B�� 3E� (' (H .��'��
 �����*��� ���a'�� �	A����' �	����P(' $�(���! M�����. Ea¤�(�����

L�<# �����R2 ����/ @'�HT$�1� (�' ���	 ��6�	 ����?7 @��� 
]�2bw[.

SO9`�3E� (' ��	 (*H�� %��(' ��*�� 0�(; ��0B��V^
(UV =  WZ W, [AR14]0 = e� ppm, pH0= )�/|( natural, [S2O8

2−]0 = ^ mM)

V�`�N>8E ��,�& �����Ag+

k?"J� ��&"C?T %��(' �� :K�� ���"� Ag+�0�B�� 3E� ����(# ('
 :S� �	�%� M�8� @�C?T 9��0�#� �7 ��	Ag+��� ��*�<� ����)� 

%� 3E� M�0*� 9��0#� $6�� /���	�<� p'��a� �(�� 		(�9��0�#�
 @C?TAg+%17�(O :���� ��(1� $6�� �	L����	�� ��' >�+����

��; 
��17� �7 >�+��� %� @�� �(� 	���]b^[.���&"C?T �	 ����
 ���� 
�*� ��*��?7 ���� 
()� M�� (�G�'Ag2O2(AgIAgIIIO2)

%� :K�� hG� "�� �*�A � 2 	�� M�� QS?� D ��)II(Ag :�K�� 
��	�<� 9�D�2 ���%� 	��� L�?l� �	 �B�� �>�+��� 2�	 �D 	�� 

$��*D(� �%a��(��� �*���xUV L���<# ��(��' 
(��)� M���� ���' ������
%1D�(O �	������7�� L��?l� �E�6 @�	2��l� ��*"� �	 >�+����

 	�' ����P]bb 2b�[.

)�(Ag+ + S2O8
2- →Ag2+ + SO4

¯• + SO4
2

SO9g�0�(; ��0B�� 3E�(' 
()� M�� �*�2� @C?T (*H�� %��('
 ��*��V^

(UV =  WZ W, [AR14]0 = e� ppm, [S2O8
2−]0 = ^ mM, pH0= )�/|( natural, T0=Y|◦C)

V�g�2���5 ��2�w3� {h�� 6� 	��� A S�5 L�" R����B& �����
 �	���KW

0�(; ¤�*�� ¤�0B��V^� 
2(/ ����	 @1N-H :�K�� ��D @���
 �(����� :S� 2	 �*' L	�<� �� �	 :���X@����	 .L	��<� @����

 %�� ���	��� Mo*�1D� 2 M�2(�"*� =��� 2	 �*' M�2��*� =�� z� .	���
��6 %�<� '�6) M�2��*� =�� M����	 Mo*�1D� =��� c���� M��� �6

 =�&� (M2������*� F(�# �	 M�2(��"*� =��� c����� 2 2�� F(�# 
�� ��(���
 ���� $�(J� �0�B�� @��� ]V� 2VX[�0�B�� �E�6 z�*O 9���D .
 ��� L�R�	��*8*' �����(# L��R �	 M� ��(�� 3E� (B��*' @��� .

M�2(��"*� �����/2	 �����*O�M�2(��"*�)-N=N-(L���<# ��0��B�� ��(���
%� ��(; 9��1D� 3�� 	��� �D @�� %��B��6 >��� 9���D .	(*/

 ��� L�R �	 �E6 z*O��*8*' @��	 �� (B���*' ������(# %R M	�	
' %/�� �2	0��2�� ���*O z�	0� �	 %B"11/ 
o�2�L�S��� ����

 %��@�� 
	2��l� �	 k*<�! ������*O .WVZ ���WYZ ("������ ��'
 ="�1*�*п-п
2(�/ ��' :�,"� z�*���2�� ��)?�-N=N-  {��'(�

%� 	��]b_[.
�' ��C�� M��� >�� L�R �	 3E� %��(' �9���17� ����(# �	

 @C?Tppme� ��B�� 
	���02^%?*� �G�� ��%17�(O �	>�+���
 M����� >���� �	w|%������ :��K��# �	 ����)*;	�*��<� L���?l� ��

����� � .����	(/ =���� M� ¤("��"#2("S����� k��*R 2 ���� ¤��	(��'
M� � ���R k*R �� �D :���%�� 
����8� �� ��<' 		(�/|���)*;	 

NaO3S

O

N
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SO3Na
NaO3S
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N
N

SO3Na

H H
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SO9r���*�� 0�(; ��0B�� k*R >�(**q� %��('V^�R
����(#/ S2O8

2-UV 
(UV =  WZ W, [AR14]0 = e� ppm, [S2O8

2−]0 = ^ mM, pH0= )�/|( natural, T0=Y|◦C)

z*O ��*8*' ��*�� 0�(; ��0B��b^%�9��D �'�� 9���D ���� �7
�E6 >����0B�� L�S��� $�(J� (B��*'.@�� 
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��� @�	�

9��0�#� ���*<� �� �� 2 ��	 9��0#� 2 �0B�� @C?T 9��7 �' 9+�'
�17�(O @C?T ¤	��� 9��0#� 
()� M�� @C?T 2 >�+��� �E�� .��'��

%� ��2��� ���� ����O (�' ��&�2� �� M����(�*C� 9+��'UV/S2O8
2-

�' ~2� r� M���. ��(�' ��P �����K �� :�K�� ¤�&'��1O �*+�,�
 �6�1� 
���� �	.	(7 
	�+"�� 

`��3���	5 
p�*)l� ��� M�/��1��� �?*�2 ��� �' 
���8��	 F(�"l� MG�s�1� ��

 � *� �' M���� 
�B�8��	 2 0��(�� ���2 %�4�� 	��� 
�B8��	�
o��2
 2 (���8� M����� 
�B��8��	 ¤	('����7 � *��� ���8�2oO 
�B��8�����
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