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%+��;: � 9�G[/I6[/I

 .G/J��� �B$B  /  (��� ^�5 B  /%��
�0 BK�& � ����.

Archive of SID

www.SID.ir [
 D

ow
nl

oa
de

d 
fr

om
 jm

um
s.

m
az

um
s.

ac
.ir

 o
n 

20
25

-0
7-

21
 ]

 

                               6 / 9

https://jmums.mazums.ac.ir/article-1-407-fa.html


       ��وه��

��	

	�م ����� ��ز��ران                                   -�	�  ��� ��وه�� دا��
�١٣٨٣ز�)'�ن / ٤٥$�ر� / "�ل  ��رده

28

�� (�D� =���%�  9���
 A��� � B0 !4	 A
��- �0 8:


 �� pP[/J�� ��BZB  �W��  �
 !4	 (���� . 
%?

 /%��
�0 ������ !4	 ���V� �0 ��� 
��� ��&.� E��Z


��� =���%�  9���
 A��� � B0 9.� .-%07� (��� (
%  B-

 
�%� �
 !4	 (8��� A
��- �  9���
 A��� � B0

 ��uB� ��� �  6=���%�  8Z�� A��� � B0 �  �V�� =���%� 

 �WB� O����� �  A��� � B0 9.� =���%�  ��) 
%	. �0

 �WB� O����� E�B_ �� A��� � B0 9.� /%��
�0 !4	

��) r%R� 9�)film diffusion (�� j+08�0 ��	%- 6

��
%? .�;�< �
: 9�G[/I 6[/I.G/J����  /B$ BK�& B 

A
��- �  (��� 6/%��
�0 (8��� 
�8� (�D� 9B��S- !4	.

J.A.scott. A.M.karanjkar)JxxG ( A
��- �  (���

 �� =���%�  9���
 A��� � B0 9.� /%��
�0 !4	 (8���

 
.85G  �W�� �
�." ��
78��. 78:�D� ���Y+: ���" 

7
%+�  /%��
�0 !4	 (���� ��&.� E��Z
 �
 �0 8�� �

����.� B0  ���V� �0 ��� 
��� =���%�  9���
 A��� 

�� ������ !4	8?�  . A
��- �  (��� ���Y+: ���"

�;�< �
 /%��
�0 !4	 (8��� 9�:G[ 6[I 6JII 6

GII . [II��� �/B$ 8�K�B$ �,�K� . ���B  �� BK�& B  

 (8��� A
��- �  (��� 6/%��
�0 �;�< O����� �  �0

�� O:�0 !4	8 ��)J[(.

  /%��
�0 !4	 (���� B  ��
 B��S- B]� ����F�� ����.

 �
 =���%�  8Z�� A��� � B0 �  =���%�  9���
 A��� � B0

��
%+�G��� 78? 7
�
 (�D�  .��
 O����� �  6 (���� �


  /%��
�0 !4	� 8Z�� . =���%�  9���
 A��� � B0 ����.

�� 78:�D� O����� �08�� =���%�  !4	 ���V� �0 
%?

��� ���" 9.� /%��
�0 ������ . /%��
�0 #Z�. �


� ����.  ��� A��� � B0 9.� 
%	%� =���%�  � ��%Q

�� !4	 ������ j�&% �K� !4	 . 
%?) ��
 �  �0

O�  ��K� �.
��
 9B- (�+� |�R-�� 8K�.

�� (�D� E�F�- j��0 8:
 7
.8�� �
 ��
 B��S- 

[ �- G[�K��� �	�
 $UU��S- 
�BUU�z B��8UU�� �
 �UU (��

 !4	G[����   /%��
�0 BK�& B  /B$� A��� � B0 ����.

�+� 
�,�� 78�V�z =���%�  9���
 ��
 O����� �  . 8�0

�
 O����� �08�� NF� 78:�D� /%��
�0 !4	 (����

��
%?)Jv(.

 O:�0pH �� d �  [ !4	 (���� �
 ���8�z B��S- 

=���%�  9���
 A��� � B0 9.� /%��
�0 
�,�� 78�V�z 


B�� . O����� .pH �� d �  e 
.85 NF� JI 8Q�
 


�
 O����� �� /%��
�0 !4	 (���� . O����� ��W

 O����� �  /%��
�0 !4	pH O����� ~)�+K5� 6A%��� 

  =���%�  9���
 A��� � B0 9.� ���� �R�� �� � *�&


 �;�< O�����OH-�� N��� 8?� .

Scott . karanjkar) JxxG ( �0 8�
%+� X���$

 B��S-pH �
.8�� �
 i �- d!4	 (���� �
 9B��S- 

 /%��
�0)G[���� BK�& B  /B$ ( 9���
 A��� � B0 9.�

�+� 
�,�� =���%�  �
 . 8�0PH=0 9�: �� B-[/g �  

 O:�0pH  /%��
�0 !4	 (���� ��� O:�0 �8? 8 ��

�� ��� ��W �0U	 BU  !4U�Vq� ��H+)�� 9.� U 


 � B0�C%&%�  A���U  ��� O:�0 ����.pH�W U 78? (�%

���)Jd(.

 �&
���Lagergren A.� �V-B� j�K��� �  T% B� �0 

  ��� ��� �K?%� B�� ��%Q
%?:

Log ( qe- q t)= Log q e – ( Kad X t /2.03)

  /%��
�0 !4	 9�B � 9���
 A��� � B0 ����.

 6=���%� Log(qe-qt) * �F� �
t  . 8? =��  ^�Bu �

 (%��B$�)R2 ( B �B xx/I �0 8? 
�,�� ���� N2 

  /%��
�0 !4	 �0 ��� f%u%� ��� ���V�� � B0 ����.

78�V�z =���%�  9���
 A���6 �� j�K��� ���V- A�.� �V-B� 

��8�0. !4	 ^��Bu )Kad( 9�B  G[/I 6[/I . G/J

����9���
 A��� � B0 9.� /%��
�0 BK�& B  /B$ =���%�  

 U �-U ^�-Bxx[/J 6GGe/G . Jxx/G  �U�" ��
U �0 8

 
.85G A��� � B0 9.� /%��
�0 !4	  ^��Bu B �B  

��� =���%�  8Z�� .Scott . Karanjkar) Jxx[ ( B�
�F�

 !4	 ^��BuKad) ( /%��
�0)mg/l G[ ( � � B0 ����.

Archive of SID

www.SID.ir [
 D

ow
nl

oa
de

d 
fr

om
 jm

um
s.

m
az

um
s.

ac
.ir

 o
n 

20
25

-0
7-

21
 ]

 

                               7 / 9

https://jmums.mazums.ac.ir/article-1-407-fa.html


A@ف آ�د�,�م

��	

	�م ����� ��ز��ران      -�	�  ��� ��وه�� دا��
�١٣٨٣ز�)'�ن / ٤٥$�ر� / "�ل  ��رده

29

 78�V�z =���%�  9���
 A���G �- g���  B �B   �� B-

�  T% B� !4	 ^��Bu  =���%�  8Z�� A��� � B0 � ��


8�
�.")Ji(.

 9.�5 !" �%VW �  T% B� ���? ��F� �����[/I

���� 9���
 A��� � B0 (%K� �� /%��
�0 BK�& B  /B$

�� (�D� 78�V�z =���%� 8:
 8��� (��� �  �0 J[ 6�F�Z
 

 (���� �  !" �%VW �� pP ���? ��F�JiI =,5 B �B  

 BK� )BV (�� (��� �  . 8�gI �� pP ���? ��F� �F�Z
 

JdIB �B  BV 
%? �� 
�,�� .

Dennis W.Darnall) GIII ($ �
UUDK�� X���UUU B

    NU�%- 78?EPA            � r�U	 �U0 �-�%UQ �
 
%U+� /�UW� 

  *Z�85 6���? ��F� �  (8��� �- 8��%K JII =,5 B �B  

 �&�2 BK� BV) ( 9
�hKZ� (" 
B ��0 8�0 ��Rh- �� !"

���)Je(. ��B ��   �� �  (%K� 
B ��0 �0 ��B$ �,�K� (�%-

  34UUU5 9�BUUU  78�VUUU�z =���%UUU�  9���
 A�UUU�� � BUUU0

�;�<      78U? 7
%U&" !" # �U�� �� ����U� ����� =0 9�:

(������� B�4P.

D7�<� 2"3�:
1. Xuan Zhao, Wolfgang H. Holl, Guichun 
Yun, Elimination of Cadmium 

contamination from drinking water, 

Water Research; 2002; 36: 851- 858

2. Suruchi Gupta, A study of Cadmium 
Concentration, Its Transport and 

Distribution with Distance in the Jhalana 

Dungari Area, Jaipur, Asian Journal of 

Chemistry, 2001, 13(3): 1192-1198.

3. Chapman Debora, Water Quality 

Assessments, Second Edition, London, E 

& FN Spon, 1996: 449- 451

4. EI-Helow, E R; Sabry, S A; Amer, R M, 
Cadmium biosorption by a cadmium 

resistant strain of bacillus thuringiensis, 

Biometals, 2000; 13(4): 273-280.

5. J. Butter, The removal and recovery of 
Cadmium from dilute aqueous solutions 

by biosorption and electrolysis at 

laboratory scale, Wat. Res, 1998; 32(2): 

400-406.

6. Reed Brian E. Identification of Removal 
Mechanisms for Lead in Granular 

Activated Carbon (GAC) Columns, 

Separation Science and Technology, 1995; 

30(1): 101-116.

7. Bonnet, J .L, Effects of Cadmium on 
the performance and microbiology of 

laboratory-scale lagoons treating domestic

sewage, Chemosphere, 1999;38(13):3155-

3168.

8. Suzuki, Yoshitake, Biological Activated 
Carbon treatment of effluent water from 

wastewater treatment of plating 

industries, Separation Technology 1996; 6: 

197-153.

9. Walker G.M, Weatherley L.R. Biological 
activated carbon treatment of industrial 

wastewater in stirred tank reactor, 

Chemical Engineering Journal, 1999;  75: 

201-206.

10. Van der Hoek, J.P, Hofman J.A.M.H, 
Graveland A. The use of biological 

activated carbon filtration for the 

removal of natural organic matter and 

Archive of SID

www.SID.ir [
 D

ow
nl

oa
de

d 
fr

om
 jm

um
s.

m
az

um
s.

ac
.ir

 o
n 

20
25

-0
7-

21
 ]

 

                               8 / 9

https://jmums.mazums.ac.ir/article-1-407-fa.html


       ��وه��

��	

	�م ����� ��ز��ران                                   -�	�  ��� ��وه�� دا��
�١٣٨٣ز�)'�ن / ٤٥$�ر� / "�ل  ��رده

30

organic micropollutants from water, Wat. 

Sci., Tech., 1999; 9: 257-269.

11. Keisuke Hanaki, Toshiaki Saito and 
Tomonori Matsuo, Anaerobic treatment 

utilizing the function of activated carbon, 

Wat. Sci., Tech., 1997; 35(8)193-201.

12.Woo Hang Kim, Wataru Nishijima, Eiji 
Shoto and Misumasa Okada, 

Competitive removal of dissolved 

organic carbon by adsorption and 

biodegradation on biological activated 

carbon, Wat Sci., Tech. 1997; 35(7): 197-

153.

13.Wataru Nishijima, Woo Hang Kim, Eiji 
Shoto and Misumasa Okada, The 

performance of an Ozonation-Bilogical 

Activated Carbon process under long 

term operation, Wat. Sci. Tech., 1997; 

38(6): 163-169.

14. J. A. Scott, A. M. Karanjkar, Adsorption 
Isotherms and Diffusion Coefficients for 

Metals Biosorbed by Biofilm Coated 

Granular Activated Carbon,Biotechnology 

Letters, 1992; 17(11): 1267737-1270.

15. J.A. Scott and A.M. Karanjkar, Repeated 
Cadmium Biosorption by Regenerated 

Entrobacter Aerogenes Biofilm Attached 

to Activated Carbon, Biotechnology 

Letters, 1992; 14(8): 737-740.

16. A. Scott, A. M. Karanjkar, D. L. Rowe, 
Biofilm Covered Granular Activated 

Carbon for Decontamination of Streams 

Containing Heavy Metals and Organic 

Chemicals, Minerals Engineering, 1995; 

8(1): 221-230.

17. J.A. Scott, A.M. Karanjkar, Immobilized 
Biofilms on Granular Activated Carbon 

for Removal and Accumulation of Heavy 

Metals from Contaminated Streams, Wat. 

Sci. Tech. 1997; 38(9): 197-204.

18. Dennis W. Darnall, EPA Report, 540/5-
90/005, CR: 815318010, 2000.

Archive of SID

www.SID.ir [
 D

ow
nl

oa
de

d 
fr

om
 jm

um
s.

m
az

um
s.

ac
.ir

 o
n 

20
25

-0
7-

21
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://jmums.mazums.ac.ir/article-1-407-fa.html
http://www.tcpdf.org

