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1-  ��/  

 @��� B	E� 4��D 48���C �� �R�?� HI� ��	
� ��

�=� �;J B�548���C)Maghanaki et al., 2013 (

�� 	�I  4�
J	* �� @*4�; �� 9*� �� ]C :M-

�� ��R0� 4;0  B��05 :M 4
��860  � 70  �J 4&��

�=� ����)Kumar and Sharma, 2014 .( ��R0�

 9
	��E� �� �\
 3	� N
 �� ���� @*4�; ��

:8�IQR B�5��R 9��� @*4�; :M B�0� :� �=� B�

>�� ���8� B� :8�IQR B�5��R ����^  �0� �� ��	��

�� 	_
� B0= �� �4
47  B`	8� ���� ��0�K :� 48�0 -

�	E� ��0� 	
aC�	��	R ��	A B��)Kumar and 

Sharma, 2014 .(��D �� ��R B��J @*4�; �� �\


Y��:8�IQR 	b� H5�M �ED �� /=��� B�5 B�

�=� @*4�; .cd0��� O4� ��
�5�  ��?� 9�I  B�	�

�0� �� ���%�=� @*4�; �� O�1��=� @��A ��R .O4�-

O0��� �� �O�� :D�� B�5O4� 9
	  ���%�=� ��0� B�5

�5 �0�M�* �� L�=� 	� �� ��R0� 4;0  e	8 :M 4��

e	8 ���b1 4;0  @��A ���� ��?� 	fM�4W �2  ���

��4��M)Wang et al., 2013 .( :� �_��� e	8 ���b

 � ���� ��0�� � $��	W :D�� 4�8�� �<�� @��0K

 /M	  :� :����� 4;0  @��A ���� ��?� 	fM�4W

���� 48���C .�5	�����C �� �\
O4� �� gE� B B�5

HC 48���C ��?� 	fM�4W �@*4�; �� ���� ���

�=� 4;0  @��A )Tolaymat et al., 2013.(  

                                                           
1 Rate Constant  
2 Ultimate methane generation 

��
� :�%E8 ����-�
���3
  ���J	� O0��� Y��

 �� �;J 48���C �� 4;0  @��A ���� ��?� 	fM�4W

�=� B��05 	�I  4�
J	* . �Q��M ���48��=� :h 	R�

��J 9
� 6�78� B�	�cd0��� ��� ����48 �0D� H
�  Y��

�=0  :�*�
 :�=0  )Owen et al., 1979 ( cd0���

�� ��	A ���%�=� ��0��	R .�=0  Y�� 9
� 

)Owens and Chynoweth, 1993 ( � 4� ij&�

Y�� �� �\
 �0�M� ���� ��?� 9�  B�	� ���= B�5

�=� �;J B�548���C �� 4;0  @��A . B�	� Y�� 9
�

���48� B�548���C �� 4;0  @��A ���� :�>� B	R

B	E� )Derbal et al., 2012a ( B����>M)Ortiz-

Santiago et al., 2010 (97; �����& B�5 )Raju 

and Alexis, 2005 (�=� �4� ���%�=� .

Gunaseelan )2004 (���48� B�	� �� Y�� 9
� B	R

 �� 4;0  @��A ���� 4;0  �
�E8 ��?� � e	854  k08

��� ��	A ���%�=� ��0� $�7
?�= . $�>
���J 9
�

 �� $�7
?�= k�08� :�
�T� B�	� B4������ $�Kj��

�� �=� :� 48���C ��?� 	G845� . Y�� 9
�

  :�
�T� B�	� 9�l�5^Y�� 	b �
	
4� mQI� B�5

�=� �4� ���%�=� ?8 48���C :
?7  	� @*4�; 

)Sanphoti et al., 2006 .(� 9�l�5 �0G�� :

:�E�gn�5 :� B���� 48���C /M	  B��= �� B�5

�� Y�� 9
� �B��05 �  �0� :�*	R ��M :� 48�0 

 9�  B���� /M	  �� 48���C �� ���8 9
	�E�

 �0��  9\�� 	fM�4W :� 48���C ��?�

4=	�)Hidalgo and Martín-Marroquín, 

2014.((2012) Kim and Townsend   ��

o�K-mQ�I� B�5 :80�8 @*4�; �� 48���C B�5

                                                           
3 :Biochemical Methane Potential (BMP) 
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 Y�� 9
� :� �� 4;0  @��A ���� ��?� � �	M p�	I�=�

���J �=� :� .:80�8 9= 4�� :QW	� �� �� �� �5

4� ��� 9�I  �5 :80�8 o�K �� ���%�=� . :QW	� ��

���� 4����
� ���� H
���J B�5 - 9= � �
���

:80�8� �� � 4� ���� ��	A O�� :D�� O4� �� �5 Y�

O4� @*4�; �� ���� 4;0  e	8 ���b L0\�� B��=

4�J �=� :� .�� :GWj� ���� H
���J :M �0�

��
� :�%E8- �W�	� �� �8���	* �	���M �
���

:�E� � gn�5 �
	
4� �  B���� q��0X B��=

���� @*4�; .  

 @��A ��?� 	fM�4W �=�	� :�;�<� 9
� 6�78� �� 345

���	���C �;J HI� �� ����� 48� .���48� B	R

���
��� �� ��E� @��K �4;0  @��A ���� 	fM�4W B�5

Y�� :�=0  �<�� ��
� � B��1�A� �
	
4� B�5

� �r
� :� 48���CJ�0�M -4�� �� B��=�4D � �5 @*4�;s 

�=� 48���C.  

2- 1,# , 2!3�� 

2-1 -  �
���� 4�56  

 $�0& :� :�;�<� 9
� �� ���%�=� ��0� 48���C

0�1� :�X�= @*4�; �� 48���C /M	  L�=� 	� �K

4� .c��
	T  ��	
� �� 70 4���5 �;J �548���C 4&�� .

 �� ���� ��0�K :� 4E>� 	E� 48���C ��
	T  /M	 

 ��	A ���%�=� ��0� 48���C 	
aC���* HI� 4;0 ���

�*	R)Rafiee et al., 2009 .( 48���C �;J HI�

 @���1 ( �aU B�548���C)4/90 %��� u0�	� ( :M

 ��8���M�� �Z8	� @��� � 4� B��J ��D :8�X?V�J ��

 ��0R � �0� �$�7
?�= ����� /= � �0� �=0C

2 ( �0T� � aU�M)5 %u0�	� ��� ( aU�M @���

 �0T� ?8 � B���� B�5aU�M � �5	_��h �� �4� ���%�=�

 B4�� :��� �� ���%�=� ��0�3 ( u0h � v	� � e��

)4 (%HI� @��� :M�5 � ?�= B�5�w* �4� L	5 B

 480� �� 9*� @*4�; �� ��0h $d01�� 	
�=4 (

 	
�=)1  (% $�0& :� 6	h � $�D0��� @���

4� ?��= ��_>
���J �� �K0�1�  .  

  

  

2-2 - �7�/(� �8�  

�80C ZRd :8�X :%1  �� ��TQ  ����1 4� :E  .

:%1  9
��� ��M :8�� B��� �� :8�X 97; � 4�M

��� ��TQ �0� :;�� 97; � O��* 97; @ . 97; 9
�

 :8�� B��� �� ��_>
���J ��)oC 35 (4� B��4E_8 .

 � Bax� ��0� �4��M 9�^  STQ  97;

�� gw5 �
	= k�	� B�	� g�8�R����	\� �� B��05

�� g5�	*4
��8.  

 

2-3 - �
���� :�;�< �����  

��4T� @M 4��D)TS( ��	* 4��D ��4T� �)VS ( ��

:80�8�5 L�=� 	� STQ  97; 9�l�5 � 48���C B

Y�� 4� 6�78� ���48��=� B�5)APHA, 1998 .(

:80�84� g�T  B���� HI� �� :� �5 . :� O�� HI�

 ?D :� ?D $�0& :� 6�� HI� � 4� y0QI� g5

�*	R ��	A H
���J ��0� .:80�8 g�T  �� 345 �5

 @M ��	* 4��D ��4T� �� �?D� �� N
 	5 gE= 9� 

80�8�0� : . :80�8 	5 B��� :� �@M 4��D 9�  B�	�

 �� zI>� ��� � 4� ��� �A� :� B?Q* 3	{ :=

�J :� :80�84� :*�n� �5 .3	{ ]V= ��J @X�� �� �5

                                                           
1 : Luggage Point 
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 B��� ��105  $4� :� ��	_�8�= :D��24  �K�=

�*	R ��	A .:80�8 $4� 9
� �� 4�� 4� p��X ��J �� �5

484� ��� ������ �4� �	= �� 4�� � . 	��	� @M 4��D

 �� �4� N>X �� 4�� �48�� �A�� ��� 4&�� �� �=�

:80�8 :;�� ��� @M :� ���8 ��J�5 . 4�� :QW	� ��

:80�84��*	R ��	A 9M �	X �� �4� N>X B�5�  � 

 ��4W :� �J ���48�1 �Q�4=� 	�� .:80�8 �� B�5

 :� @�A �� :M H
���J : 0� �� 6	R := � �4� �	X

4� ��� �A�: 0� � �*	R ��	A �0� � �� ��0M �� �5

 $��	W :D��550 ��8�= :D��	R� $4� :� �2 

�*	R ��	A �K�= .:80�8 �K�= �� �� ]C ��0M �� �5

 �A� :� c��47� � 4� �	= �0 �\=� �� � 4� p��X

4� ��� . 4��D ��4T� ��0�K :� �4� gM ��� 4&��

4� :�=��� ��	*.  

  

2-4 . �������� ���	
 ����-�������  

��
� :�%E8 ���� H
���J �:�;�<� 9
� �� - �
���

B	<� �� B�5160 �Q� ���8 �� �� � B	�;

1.42/1 (VS/VS)   �0.70   ���8 :� ��TQ  97;

:80�84� 6�78� �5 .:80�8 �� ��0�K :� �y0QI� B�5

 �O�f�6/1  @��� :M �4� N>X :80�8 6	R4/1  6	R 

�� ��	* 4��DB	<� :� �0� � 4� :*�n� �588  �Q�

 97; 	�;) B��W99/1 ��	* 4��D 6	R ( :*�n� �J :�

4� .B	<� 6��  :� 4�� :QW	� �� N
 $4� :� �5

4� �4�� �`�	�8 :TA��  �J �� �r�M� 6��  � 

�0� p��X. B	<� ]V= @ 0� ����� �� �K	= :� �5

4� :��� .B	<� :8�5� :\�
� �� ������ �0G�� :� �5

cj��M�=� �4� 60� �	E� � u�� �� ��0��0;J B�5

4� �%= cj��M . B	<� 	5 �� �48�� �A�� B�w*

�0� ���%�=� $J �� $��=��� �� �  4� :�=��� . ��

 :80�8 ��0�K :� ?;0Q= ��	�5 :� ��	\  := :80�8 	5

 B��� �� �0 ��0\8� �� � 4� :E  O	��M35  :D��

��8�= �*	R ��	A ��	R)@\� 1 .( �� O�4D1  m&0 

H
���J�=� �4� :|��� �5.  

  

 4�-51 (1
���0 	7 �� ��	8 �/0 -��5 ��9� � :;<  +=/ ���* >��� $�%)* ���� 1
���0 ?�@2A�  

4	��B 9/C<D  �� 2   �� 1   

99/1  68/0  90/2  42/1   ��	8 �/0 -��5)F	G(  

 - 9/2  70/0  4/1  :;<  ���*/$*C�*  

.  
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 >I�1 (J	K��� �� -�� �7L
�M � J��NG� ��0 �� J-��35 �8	G ��	O $5��.  

2-5 - �
3�
%2!2 4���
� , �#!2� ��  

 $4� :�40  �� �J /M	  � �4� 4;0  ��R g7W ����

 :�%5 	5 � O�� :�%5 �� �� :8���� �0� :� B	<� 	5

4� B	R ���48� H
���J ���� �A�� �� ��� := . �� @�A

B	<� �B���	� :80�8 	5\8� �� �5�� p��X �0 ��0 484�

:80�8 �� @�A �  4�=	� }� � :D�� :� ��R B	R)25 

:D��.(  

:80�8 	5 �� �4� 4;0  ��R g7W 9�  �0G�� :�-

 ~8	= �� ���%�=� �� B���	�5  B	<� �� ��R 	�; �Q�

 ���48� 	��08�� ���%�=� �� �J ��>* � 4� p�	I�=�

4� B	R .B�w* �� ��>* �� 	��	� ��>* 9
�  �;�X

�=� B	<� . ��0�K �08�A ���%�=� �� 4�� :QW	� ��

 �;�X B�w* �� �4� 4;0  ��R g7W �OJ �4
� B�5��R

4� :�=��� ���48��=� �
�	� �� B	<� . :80�8 ��

 ��R �� ���� ��?� 4&�� 9�  �0G�� :� ~8	=

4� ���%�=� �4� 4;0 .   ��R N
 :� :80�8

	�;� 9M	C 3�	R0 ���	M)Perkin Elmer ( :� ?E7�

$��	W O�T�8� �4��M ��\�J)TCD (4� o
�?  . 9
� ��

 �0� �4� ���%�=� @��W ��R ��0�K :� �`�	�8 ��_�=�

 :� �4��M ��\�J � ��J ��4��M o
�?  $��	W :D�� �

 :D�� B�� / 	 75 �40  �110 ��8�= gG�  ��	R

�0� �4�  . u	n � �4� 4;0  ��R g7W 9�  �� ]C

�� �� �J ��R �� �4� B	R ���48� ���� 4&

 ���� 	5 �� �4� 4;0  ���� g7W �*�	_ ���	M

���48� 4� :�=��� B	R) @\�2 .( 4;0  ���� g7W

 �� STQ  ��0�K :� ���%�=� ��0� 97; :7�8 �� �4�

 ���� z;�X ��?� �  �4� gM �4� 4;0  ���� @M

:80�8 ��� 	5 �� �4� 4;0  4
J �=� :� B���	� . ��

 	� �J g�T  �� ���7  4;0  ���� ��?� �
�E8

4� O��	8 B	<� 	5 �� ��	* �;J 4��D ��4T� . �78J ��

 ���� ���7  4;0  9_8�� ���� ��	\  := :80�8 	5

4� ���%�=� B4�� $��=��� �� ��	\  := �� . ���  ��

�  �
�0  - �0G�� :� B���J :D�� �� �� ��
�0�=�

 ������ ��4W95 %��4� ���%�=� :;���� o.  

  $/����1                            
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  :;���� 9
� �� :M٩۵α  ������ ��4W95  �4&��δ 

 �4� 6�78� B	R ���48� := ���� 3�	�8� �4�5� ��>8

�=� .T  �  �
�0  �
�0  ���  �4K- B�	� �8�0�=�

 � B���J :D�� ��95  ������ ��4W 4&��)303/4 .(  

  

  
 >I�2 ($*C�* $�%)* ���� +�  1
���0 F�=*� P ��� >I��7  

 @��A ���� ��?� 	fM�4W 9�I  �0G�� :�

���� L�=� 	� 4;0  9
� �� ����7  B4;0  ���� B�5

4� ���%�=� ? 	V�0R B	�����C := :;���� :�;�<� .

 :;����2  �� ? 	V�0R B	�����C := �4� @
4�  :;����

� ��>845� �)Nopharatana et al., 2007.( 

 $/����2  

 

 

 

 

 :MM (ml/ g VS)  ����7  ����P (ml/ g VS) 

 �4;0  @��A ���� �
�E8 ��?�Rm (ml/ g VS d) 

 ���� :8���� 4;0  ��?� 9
	�>� �4�5� ��>8λ (d) 

;0  k�	� �� 	X�  �45� �� ��>8 �� ���� 4 t 

(d) � �=� H
���J �4� B	V= ��� ��4� e   �4K ?8

�=� 	V8 . ���� @��� ? 	V�0R :;���� 	�����C :=

 4;0  @��A �
�E8(P) 	X^  ���� �)λ(  e	8 	fM�4W �

 ���� 4;0 (Rm)  @\� ��3 �=� �4� ���� H
��8 .

 :8�?*� ��"�4��M @W" ��  � �� 9_8�� ��	� B�<X �

���� Y��	� �0G�� :� @�M� ��?*� 6	8 �4� �45�>� �5

 := �  4� ���%�=� ? 	V�0R O4� :� :�;�<� 9
� ��

 	�����C Rm  � λ  �P �0� ���J	�.  
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Abstract 

The aim of the present paper was to assess the maximum biochemical methane potential (BMP) of municipal 

solid waste. A fresh stock of the biodegradable fraction of municipal solid waste was composed, based on the 

typical composition of biodegradable waste disposed in landfills. BMP tests were performed under controlled 

conditions in 168 ml bottles at 35 oC. The cumulative methane generation profile was corrected for methane 

generation attributed to inoculum and then normalized by dividing to the VS in each bottle.  Modified three-

parameter Gompertz model was fitted to the observed cumulative methane values to obtain the ultimate methane 

potential of the waste samples. The result of this study showed that with an ultimate methane yield of 217 ± 6 

(ml gVS-1), anaerobic digestion can be a promising approach to manage the organic fraction of MSW in an 

economical and environmental sound manner. 
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