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���� �������  
         ��� ����� "�": )�� +� ����� � ���0�� +� B*      1��C�� ���C� %�>�� )

 �/ ���7�D0�     E�� "��� �, FGH�� ���/ I��� 1J %��KL��( �;   1"C� I�MC#0��
E;            ��<���� ���� ��= �� ����� ��H�; 1��
>���� +� ��:
K I/�N ��"OK 1��+

      ����� EP$� ���0�� �/ Q(
� '�
/ 1��78�       I�N �, E�"�� ����� %�� )"O/ )�;
   �
� +� �/�/ %�� +� 2���; +��/ 1J 	�0#� 1�="$�     %C�>�� 	�C0#� )�RCS� �TC�
 �� �;�
��US 1���� ����E����� .    �� �C��� F�CN�7K� F"C� %�� W
4 �� X�OYN

               -��� ��$�* ��0&= %�� �� �����( �,Z I/�N �����  ���� [� ���� E\S )����
        1J +� ��C./ ]UC3 �/ ��2=�� ���DK %�� I��� �/ �, �0��� �
: )��/   �C/ �C;

  I���     �� ����� �<$�,  1��+ ��U=E���/ .         EC���� 1J "MCN F�
8 �; �� ���
        �;��"��  ����� +� ���� -./ ^�.0�� �/ �,��       ���0(� _�7K� �0�U= 	��� �� �, 

       E����� 1���: )"3 �K �� 1���
� �;�K
,  �
MN .  +� ����C� � �S
�>� %����
   ����� �$O� "�": )��  )�;`  a  E�"CbK "\>� c� �� ��    	�C0#� 1�="C$��
�

 �� ������
�. 	+d             �+�CK -C./ �� �C, �C�� �C,Z �C/        ��C���  �C�\S )�C;
                 �C, �C��� �
C: 2C�� )�C<�� �,Z I/�N 9��Y� �<$;�(  ��\S )�;��"��

� e���� ...����� ��"� ";�
� f�� )"O/ )�;.  
    ���� +� �">� �;�
��US %�!   	�0#� 1����    ���
���     '���C= ��  �C/

 �Yb� W�����             ��<���� )�;��"��  ����� 1���: �� �� �� '-�
� �"�+�� F��P
               I�S ���: -�
� ����� �/ "��
0/ ������� %�� �K ���� ���N -�
� ��, I#� ��

"���
g/.  
                   	�C0#� �C�/� '	�C0#� �C���� �CP� %&C3 +� '����� E$0h� �� �8�(

        ���"� F��;  ���S )��
� 	�0#� )�RS�  �C/ %�>�� �\�N NJ �TC�   �C0,� 1�C��
     �N��8"�#���� �0,�  )��/J+��(  )��2<��g�    )��/  ��
��   '	�C0#� �����

  ���"� F��;  ���S )��
� 	�0#� )�RS�  	�0#� ��/� �C/ %�>�� "�":  �TC�
  �&�� �0,� 1���NJ   �7�+ �0,�  �
*  I=        F�Cb�(
K "C�2�  ��
�� ��b(
� )+��

        1���� ���� ��\S �O��: �/ ��"� �� �� 1����      Q3 F�R3 ��=�� +�    �\i&C�
� ���� �E�. E;      cC�,  F���$S +� %�$�          ���C� ��C= 	�C0#� ����"C� )�C;

               ��C= %C�� ��
>�C��� �C�\S %C�>�� 	�C0#� )�RCS�  1��7C8� ��<���� 
          �H�CK '"C��
�� )��C� ����C� +� ����� %�� ���0�� �� �� �, )2�2S 1��
>����

��E�����.  
                                                                                ��/���  

        
        

 �������! �������! �������! �������!���! "#$� %������! "#$� %������! "#$� %������! "#$� %���
��J F�R3 j� �$���     +� %�0&C.� �� '��GC�� ^GCb�� EPO� ��;� ')�

  "��� �/ �7� k"b�      l���CK ��Am/A/��      1���0C�� �C/     ��<�C��� 1��
>�C���
      �C�J oC�: ��  ��"C�� '���=�": F�
8 �/ ����(   �C, "C���, ����$.C� 1  �C/ 

�� ����� 1���� F������( %��0����
�:  
 J F�R3�  �$��� j� �   �� q�   F�&\: %�� �K %�!��  � F�7K %�  r���� ��="

 1�&�� �/ ��&� 	G��  ^�s �t�rS��0:�  q��( u    rC��$�+�/ 	2C� '�
     � ��
� W"�  �O�
K q
<���  * q��/ +��    vDK ��
� �� �
�v �(���" N  � ���    "C���

�MK� "���v w :*�      r�G�� q
<�� k��� �/ ��$K �
�v �(��� � � 1�x�� r���U*� �
  E��  ����K� t %�       P$K q+
3  r;�<���� +� ES� 1�<�.� �7�   o��: ��b� E

*��(�� ��� 	G�� r���� k����/ �
�v.  

  
)��;� EPO� 	�b��/ ����� �/  *��(��� 'q��M0N� q�;�  rS��0:� 'r��

 ��/ r�\S � �\� �J� �� 1��A? �0�U= W��  � %0(�=���N�   "C�� y�C#� +� 1��
    �� W� F�:�� �� r�\S� vDK �� "���v " : � �0���� �/ %  ��� q�$O���"  9bS %0(�=-

"���r= ��K q�;� � r.�      � �� r�\S �v�3 �S�� r� �& C�  ̂ �0C� 1�� + C� q��
 �/ �0(�= ��
=   * +��� �v q��z��"�K� q��$( %         "$��C��� q�C��
K �C�� �C/ �;

1�
: ��r� �0���  r3��4 r����
�.
1����  / �� �  {�4 �\S 1�    * q
<�� r��$�+�/ 	2��   1����4�� �
�v �(��

"���v :  �OK +� ]";�   /�!  ]�7� u�Y +� "$�  * W"� C� � '�(���   ��C> C�   ��C/ |
  � �� r��<�;�           OK F��C! }
MC��� 	��C� �C��S  1�<�.� 1� �C�%   q
C<��

#8���� �O�
K w. 
vDK �/ r�G�� ^Gb�� ��;��� �/ "�%�v1�� E\S '�
/ ";�
� -./��"0N� �+

 "���v 1����4�� : � �\S�%  W�� �� �v �� q�;� �/ �  �
K �\i&� C�      	2C�  EC\S "
%0&x�vDK r�\S q�;+�� ��+ '�"� "��$1�� E\S q��/ q+���+�
K � r�
/ "

��/�$/ '��� E\S��/ %�     q�C$�� �C/ 
>�C���  ��0C�� '��<�C��� �/ ��<� " C$�� %
���
K  "��/ r;�="�
>���� wY� �� E\S "���<����  1��0(�= q": �; �
�.  

3 ��J F�R   �$��� j�       � �/�>K�/ 1���0�� +� ���70�� ')� �C$��+ ��$v �  )+�C�
       1��
>�C��� ��\S )�bK�� )��/ )":     �� "O0&C�  1�
C:�   MC#K q�C;� FG

�xK�  �/ �� r\ /�K �
P$��  J 1���0�� ��    "��2(�  "������/ q��! �"$ :��<����-
 �/ �;� �"K y�#� +� "�B � �/�   b#K  EC~�� �C�3���  rC�\S ��#K�* 1�" C�  Q

"�K -;T*�"�
� I.  
��1��
bK�3� ��* �-��b#K  q�=�� �� �� E~�� Q� 
>�C��� 1�� +� '1�
�t�1d
i&� E�� u��<����vDK  "$0&��� 1���0��  �; C� "C���v " :* C� �(��

� �
�v r�\S�o��: ��b� "$�+�OK  �
�v r�\S �v�3%��
�� �� r�\S q�;
  1J ���K��   � �/ �;��  ��� �O��: q�;+��% �/ E��� �C���Y� �/ "  �� r�
C�S q�

����<���� 1�bb#�  1���0�� 1�"�K �;�I �
�. 
    / �:
K r�G�� ^Gb�� ��;��  * +� -� "� -��� ��<���� �     �� 1���0C��  �;

�/�+��$
>���� r�\S "�� q�;�E; 1� 1
�  )��2C=�/ ��C=��v   'rC�+
�J q�C;

�K  r�\S q�;����Qq�J
�  rC�\S q�; C�  "C��2(�  "�"C� �J�� :  ��C�K��

  ��<����  �O$8 � �;�  2�  �+ +� rx��$   1�
C: 1�bb#� r�\S "�� q��/ E�� q�;
���.  

 J F�R3�  �$��� j� �  vDK �/ q��    / �:
K 	2� �/ "�  * +� -�-   �/ 1d
i&�
  b#K -./ �:�
/�  "���v 1����4�� F�b :   �/ 1d
i&�� + �T�   '	
C\S 	�0#� � 

b#K�   �/ q��$(  F�b� * "�<� � ��    "$��/ ��� �� �\i&� %' + � ��� �� b#K +�  'F�Cb
rS
!
� � rKG�>K�3 q��� �x\/ �&���� rK�.  

�� E; 1��$��� %��+ ��>�r0/�N� q��/ �$b#K 1"��  �C/ �C\/�b�  r�\S F�b 
    �� r0�� F���M#��� � rx�  �+ +� �<��$            "����C��/ �
�Cv rC�\S "C�� q�C;

�MK� "���v w :� #8 q��:� E�� q�;���0�� +� rx�� w����  IC8� r\v q�;
��1
��N o��
� %0����/ 'r����   �
/ ";�
� �;��M#�� %0&x�.  
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 9�0-�&2;�<� : �!�-./��,   

=����! ! ��!��: ������ �!�"�#�  
���� ��� �	�
 ����� �� �
��	� �
��
 ���� ����
 ���� ����� �!  ��
"#

�� �� $�	�� �% �! &% ����� ��
 �	�'�
 (�() ��� �! &��
! 	�� *!+� $(� ,
 �-� .

�������	/0 �	��
 	� 1 �'2� �	�
!&��	� �'�
! �
 .�� ���	� �!# ��
4 ���%! �	����

 �//56����7�4�2)  ��9��!�
:;( �	=���� * �	�> ?	�) .
�� �� �
��
 ���� �����
 �'�!�	�4�� ��� $	=��
! ��@A B	�% C�'D0 +EA * �	9FG
 1 �	���� ��
 ��@A ���!

���	/0 1 �'2��
�0 H@) �> �� 
� 	�� �)+6 �� ��
 $!
! H�6�6 �	��
 	� &��	��.  
  

 ����� ��	
 ���� ���� ��	� �� ��� ��� �����	� ���� ���� !�"#
��	$�%& ��� '� (��) * +�,)   -�./0 '�� ��� ��12""� '��1�3 4�,5�� * 627

+8& 9'�3�3 �' 2,��&�: ��,3 �%�;& '�<:     
��� ��"� 	G� ��S �/�� 	�0#� 1�="$��
�  1���,�"��� %�>�� )��� ��

 '1���� �����/ �
4\,�-���; ]"; ��\S )�;�� �, "���� �M.�� )�; -
��, ����( 9�K�K %�� �/ �
�:  

�  ���*�/E; �/ �0�� c� 1�"$����� ���$�J )��/ �\#� �<��) I#� '	�� I��
  Q�b#K �
!
� '��, (...  

�G4� �~���  �P� W���K -;T* ���/�� �K�S� �� 	�>�� W�3 �� )�;��&� 
� ��, I#�.������ �(�";� ��
� E; %�� �, }+� "$K���S �,  :-��* {�4 -

/  ���(� �K�b�b#K �
!
� �$��+ �� ����� )�;� �\, �
Y� 1��J ���
-;T*�
/�� �
!
� 1J �� 	�>�� W�3 �� )�; �, E��MK �/ ���
� %�� )��=

�S
!
� ���/ �� ��;T* F �"$�J  W�3"$$, �� c�,.  
��bK�� '�
:
� )�;"�� {G8� �F����  -��� wY� �,�� ��;T* )�; -

1�="$$,.  
� �, ��� �
/�� �0�� 1��
>���� ��/�K �� �+
�J E���� �, )�<�� ]"; 

d�
� �/ '"$$, �!�S �� �
� F�b�b#K ���0� ��
<�F '"$$, ��
��/ �"� {�4 
� c� ��
��� ��
<�/ ��;T* �
!
�/ )��b0�� �P� �0�
* �� ���b� F�
8� -

 �� {G8� )��/ 1��<�� )��b0�� �P� +� ��
<�  "$;� ...."���/ ���70�� .  
�-���; ��$: ]�";� +� �H� F�N� �;�= �;�=J '�;  1���"� �/ 1���

E��MK�� �
�, �; 1�+�� -;T* ���0�  �;"�� ��\S wY� ��
� 	�>�� )�;
 �"�E��MK �
P$� �/ �
�, �� 	�>�� W�3 ��  �
�� )��/ �$��/ �3��4  )��=

�
�, 1G, ��;T*  ��+
�J�� "��/.  
1��; W��� 1�
$S �/�� o\Y� ����� 	�0#� 1�="$��
� �, ��
= '"$��/ %���

 ���� ��"$��  ���� ��<$, 1�����/ "� I�H�K k��� %��;. �� %H�� 

� 	��K �"0/�� �� _
(��
�� �P�" '%�� �, "$� �; �; )��2=�/ �OYN ���0� �;

"$0&; �MM.K -���; . )��2=�/ 1�
: %�bb#� ��/�K  �
�, �(���* �/
 �, ���: �K ��, �"�* ����� )�0��/ F
N �/ ���� ��"$��  ���� ��<$,
 ���� ��"$��  ���� 1��<�;T* ����K �, o��: �����; )��2=�/ 1�H��

/ �
�,� "$��
K�0(�� �!�S  �P� W���K �/ 1J �� �
� ��;T* )�;�/ '"�+���*
�
�� �&��. �� �MM.K )�;��$��� )��2=�/ IH�� %�� )��/ I3 ��� %��� 

 '��J ���� ��P� u\0.� F�S
!
� ���� 'c�2�( ���� '��"O� ����
 '��2>K  ���� ��"$�� ... "�
0� �MM.K )�;��$���  "��� �P� �/

 �/  "�"���=-���= +� �RO/ )��/ �03 �, "�"��� �
��  "�� ���� )�;
�,�� E>3 ��J ��P� �� 1�="$$, �MM.K )�;��$��� ��� �"��� )"3 �/

�� �P� �/ �,���� f��03� �<�� c�H7K c� �/ "�� . )��2=�/ �/ +��� Xd
8�
��<$, F
&H��*  �0&:�/ "�K��� ��
K �MM.K )�;��$���  �\� )�;

"� k�&3� .) oN� �� )��2=�/-���; %���;�S
� �/ �0&; I�H�K  )�;
�����
K  ��0�� Q~GS k����/ �K�b�b#K�� ��;T* )�;+���  �;"��/.(  

 +0�� ��>$ �?� �3 ��12""�'��1�3 ���3 ��'��& * ���� �@ A���7 BC&
 +��' ��
 �,0�� 6�27� �3 �2,�' * �'��1�3 4�D� �� 2$ �@ �� * (�� 4��3

4��32�� E  
 ��="�� +� "� ����� 1J �/ �\�N W��� �/ l��* �� �, )���
� ��; X�0O��4

��
/ E�� ��\S �MM.K ��$��� %�� 1���>� E; )�"3 �K ���0.��
�  "��
��� �"� Qb#� ]�";� %�� . �, ��� %�� ��ON� ���/ 	��K )��=�� �\S

�H�� '��$��� )��: �
�� �/ 1�="$$,��2=�/ E>3�*  �N +� ���/ �/ %0����* 1
����O(���"� �
: _
( ]�";� �/ �>$� )�;. �, ��� w!� �0���  �7�t

E;��( 1�="$$,��2=�/� Qb#� _
( ]�";� �, ��� �Y���� 1��J
�' "$��; 
����O( ��\, �� "$��
0� 1���
�"$$, �,�� �; .%�� �<�� 9\Y� )��"OK )�: �,

c�2�( ���� 1��<�;T*  %�bb#� +� ���� ��$��� 9��$��� 1��+ �\S �/ 
�
/.  

�0��, ��$��� �/ �
/�� ��\S �
�� 	�>�� �� �H$�� �<�� �0H� ���� �
: ���;
�� �, )�*  �"�J I�S �/ F�b(�
K  EP� �/ ��b0S� F�
8  F�"�OK �/ )"$/

"��
/ ^�$0:� I/�N �=��� �/ ��$��� 1�
���( �� �"� 	GS� F���b�.  
  

  
  

�",�� �����1'� �@ �� * +��F� �@ G�� �3 'E(�� 42) H���� +��7  
 ��; �/ ��$��� %��1��78� ��<���� ���� ��= )��H�; �/   ���� �0��,

 ��<���� ���� ��= ��
>���� ��\S %�>��  1���� ���� %�>�� c�2�(
1��78�"���= ��2=�/  .E;��<0�� %�$� ���� ����3 �$��+ %�� �� �, ���;
 "��
��+� "$K���S:  

 '1��78� )������ �d
( o�0>� �,�� '1��78� %;J ^Z '�,���� �d
(
UCF  ...  

 �, ��� �,Z �/ 	+d��<0�� +� )��"OK�,��  �; ��� "���� )��H�; W
N �;
"�"�� �
� F�"�OK )��� �/ Q(
� ���7��0�.  

 )��2=�/ ��� �� �, ���&, ��; +� �
� E�� �/ �, 	��� �7�t �"$/ %�� �0&���
E;  "��
�� �GK -���; �, �O��$8  F�&��� %�$� -���; ���� 1���0�*

E���� �H�K "��
/.  
 ���� ���� !�"# +8I�F& * �J�& �@�&� '� ��#* '�",�� ��� �'��1�3 

E()��  
E�� +� �H� FGH�� %��K�$�2; %�/ 1+�
K 	"S �0(���� �
:  ��$��� )�;

�,�� +��N �� 1�="$$,	�� ��� Q3 9��� �P� �/ �, �
/   �/G0�� IH�� "��
���;��$��� ��; ��
�S. )��/ 9��$� o�0>� )�R( c� �
�� �<�� 9\Y� 

xu. 

-• 



  
  

        
�

 )+�
� F�
M/ ��� 	+d �, u\0.� �
!
� "$� �/ ���;��$��� )��2=�/
�
� ���N�/.  

E;  ��$��� 9��$��� 1��+ '�<�� W�H�� )�0,� ��� F���#0�� �/ 1J ����+
/��<���� +� ��� �\S �/ ��\S F��; )�RS� +� ���/ �,�� 1�H�� 	"S  �;

F���#0��  B��"K u��t �/ 1�
/ W
h��.  
�3'�?"&+8& +�8� ��&�2�� �,"@ G� �2) ��#� ��C3  +0�K3�"# � �@

+����C",L E2�'�� M,	� ��� �� +��7'�",�� ���3 �'   
�2=�/ )��/ �7$8  �\� I�O���
0�� c� %0��� +� ���70��  �;��$��� )�
��� )��! ���&/ �0�U= Q(
���  Q(
� F��/�>K . c� %0��� �<�� F�H� +�

1��+ �P� +� E;  u\0.� )��, F�S
!
� �P� +� E; ����:� o��: {�4 )"$/
 ����� �,�� "��
K �����/ )��:�  ���"K ��7�, -��2(�  F�;��0�� -;�, -

"��/ ��
� ���&/ ��$��� )�; .�G4� ������ c� �
:  	�� ��� )��/ �����
Fd�b� ���U* �/ �
/�� F��K�H�'�,�� �/ k��K �~���  1�="$$, 1�="$;�

  ���b� ...���/ "��
K� �
4��(�8 �S�/ )�� ��
K �
/�� �
�� 	�>�� �� ��
:
��2=�/�
� 1�="$$, .�,������<���� ��\S F��; )�RS� ��\, 1��� �
�, )�;

 � ���K�� )���N�/ �/ �T� �:
K  u\0.� o��$8 �� W�O( %�bb#�� %�/ ��
-;T*��<���� )�; ��; �\8� u��t �2: �0&��/ �
�, �0O$8 )�;+���  �;

�0�� )�;��$���"��/ ���� )�;.  
1��;"���= {�Y� ��$��� )�;�
#�  ]�";� �� �, �
4' �� �K ��� 	+d 

 F�S
!
� �/ �"$�J )�;��$���-./ �� )���;�� ��;T*  ��+
�J )�;
�T� �:
K��, ]
YO� )�.  

����	� ���� ���� !�"#� �&���3 * 6�27� �@2�'�� 42"�� ���3 +��7E  
�� 9��>$�� �P� �/ �, )���
�+� "$K���S "��:  

�/ )��/ �GK�����/ 1��,+� +� ���70��  ��;T* F�S
!
�  ��+
�J )�;

>���� �K�b�b#K 1�
K ���� F�S
!
� �� W�O( ��\S F��; )�RS�  1��

H�� %0(�� )��/ c�2�(G1J I3  �
�, o��$8 �� -��� %�� �/ ��K�� F �;
���= ������ �="�+ wY� )�bK�� �/ �>$� ����� �� �,.  

%�� �/ �:
K/ �0&��/ 1���� �
�, FGH��  I~�&� �,� Qb#�  
>���� ���
 �
� I3 ������ �U� �; "��/�GK � ��: %�� �� ��;T*  ��+
�J )�;

"��/ �$�����  �0�/ �� �; ����� �="�+ ]�";� Qb#K �� �\� -$�/ 1��,
���= F�
8.  

 �2,��&�: �I�'� '�",�� ��� ��12""� (��) ��2K� �'�& '� �'�&� �1� ����L '�
B�'��5��N�.  

 ��$��� ���� 1�
���( �� 	�� ���  ���b� W���� �\�� %���J`�/�/�5   �\��
 ����K �/ 	�� ���  ���b� W����`�/�/�5�
/ �"� %��OK  .��+ ���
�� �(���� ���J 

�� 1��� �� ����+ ��"#� %�� �� Fd�b� �8G�";�:  
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 ��"OK �
�>� ���?6 ��"OK %�� +� �, "� I8� ��$��� ������/� �/ ���b� 
  ��$��� 1���� FD�;  ��\S �0��, �P� �/��m )�� (% �0(��U* ���b�

  �"�Am )�? (%"� �� ���b�. �"� �0(��U* Fd�b� �
�>� +� �) A (%
�/ ��
� '��
�S ����$.� F�
8��) �A (%  ����$.� ��
�@�) �� (%

�/ �~��� ��
�"���= ^�.0�� �0�
* F�
8.  
 W": �� 2�� ��\S F�S
!
� ��3 +� �"� �~��� Fd�b� )���J ��O!

�"� �8G� ��+��� :  
 SubjectSubjectSubjectSubject    Talk Talk Talk Talk   PosterPosterPosterPoster    TotalTotalTotalTotal    

General Talks 3 - 3 

Electrochemistry 5 8 13 

Biophysical Chemistry 4 7 11 

MD Simulation 8 2 10 

Applied Spectroscopy 3 9 12 

Thermodynamics 2 7 9 

Ab Initio Calculations 5 38 43 

Catalysts/Kinetics 4 13 17 

Quantum Chemistry 9 2 11 

Statistical 
Thermodynamics 5 3 8 

Strategies in Phys. Chem. 2 0 2 
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�� (�)���� ���	 �� (*�+ ���$��� (�)���� ���	 �� (*�+ ���$��� (�)���� ���	 �� (*�+ ���$��� (�)���� ���	 �� (*�+ ���$�        
  

 �(�O� �/ ����� +� ����� �; �� ���� �P� �� ���� %�>�� )��� �����
/ �
�, )�; ��<���� ���� ��=��+���* .��= 	�0#� 1���"� +� ���� )�;

�� �
� ��= �(�O� �/ "$�NGS �,�� ���
��� "$��/ ����� �0(� �/ ���=
"$����( I8�3 k��K.  

  

���� �� �	 	
� ������	 ��� ����  
>�	� ?��@+ &A� :$-�!��� �B���'�  

 ��4�-�� $�� �!�+ 9�.'� ������ �� ���� ���@�  

  
       W�� �� �2� ��<���� ���� ��=�`��   �/      �0�� �� 
>���� ���U* )��/�

 ��$���, oYb� �� ���� ����   "C� )+�"C�� .  W�C� ���`��  ��   ���C� -���C=
�#�) ���$���,(     W�� ��  �`��   ��    )��C/��, ���� -C���=)���$���, (

  2C��         �
C�� 
>�C��� ���UC* �C/ 	�"CN� .      +� ��C= %C��   W�C��`��  '  ��  oCYb�
                 �C�2>K ���C� '��"CO� ���C� '��J ���� -���= ���� �� "��� ���$���,

    ��� �"���= W�O( c�2�( ����      ��� �/ 	�"N� 2�� X�����       )�C0,� oCYb� )+�"��
 ��� ��
�� .E;   �"3 1
$,�`��    �"C3 '�C��$���, oCYb� �� 
>���� �7� 5� 

        "��� ���$���, oYb� �� 
>�����      C0,� oCYb� �� 
>���� �)     �C/ W
h�C� 
 "$0&; I�M#K .�K       �"3 ���$���, oYb� �� 1
$,���     -���C= �� �C7�     )�C;

     �#� ���� '���� )��/�)  �����  ���+� (      )��/��C, ���C� ) ����C� (  �� 
-���CC= �CC�\, �� "CC��� �CC��$���, oCCYb�  �"CC3 �CC;5� �CCC7�  ��CC= %CC�� +�

L��( �"� IC�M#0�� "C��.  
    �"H���� ��\S FD�; )�RS� ��"OK    E; ��<���� %�� ����      1
C$,���   �C7� 

      '��0�� c� I��� �, ����   '������� ��      �� ��0,� ����
/ c�  �����0��   "��/ .
�� ��+ {�� �/ ��7�� ]�3 9�K�K �/ ���(� %�� �M.K  ����� "��/:  

��� ���� �	
��  
�� ��\����� �\S"�#� )�������(  NMR E0&��     �H��
C�
�/ )�;�   20$C� 

��J F���,�K  
��        1"�K ��4�( )�����0��(   �� �~���           ��
C� 20$C� )��C/ "C�": )�;

��J�      �� +� }�C� F���,�K 20$�     )�C;
1��0;  

`�   )�7O: �\O���S )�����0��(   -$,� 	�>��         ��C#� �� �C�J ���� )�;
WG3 1"/  �/J  

a�    ��\��"�S "�#� )�����0��(  "CCC0�   '�CCC�J F�CCC��,�K 20$CCC� )�
�
1
���"�&CC,��CC�J F�CC��,�K � F�CCO��Y� 

��J F���,�K )�
iK  
5� ����, �\S"�#� )�����0��(   ��J ����)���\*(  
���/  �/  �\�\:��� ��4�(  "CC0��CC�J F�CC��,�K 20$CC� )�
�� 20$CC� 

)�������(  
��H�� ��
K ��J F���,�K  
	��� ���� �	
��  

��        )"�
$/ �\S )�����0��(  �����0H��–BH��0�
�,   
��S�\ �:�3 "�#�  ����O�  
)�������(  

 �� QCC��2K �CC�2>K '"CC��: +�CC( f��.0CC��
1�CC��:��+�"CC��   �� �CC/ )�CC�=  )�CC;

)�0��0Hg��  
`�       ����(��� �0&��� )��0��(      �CC/ )+�C��": '1�CC��: �� QC��2K �C�2>K

o��� ���s  
a�      ���+ �!�"��3 )�������(  �����0H��  

  
5�       	
\P� "�#� )�������(  �����0H���BH��0�
�,   

����� ���� �	
��  
�� ���b;� �\S"�3�   

)                    ��0,� ����
/(  
  

��     �:�= �!��\S )�����0��(   1
�CC��$���
~
, ���CC�� F��CC��#� 
��"O� ���� )�K
�g��,  

`�      ���+�( W
�� )�����0��(  1
���$���
~
, F���,�K 20$�  
�	��� ���� �	
��  

��    �/���� %��&� )�����0��(  )���J c���$��
��K�c�2�( ����
�/   
��[�( %�&3       �
*)�����0��(  uCC�4 ��
CCH�
� �>$CC��  	
CC0��
, 

)���J c���$��
��K  
`�     1��+��� �
M$� )�������(      I�CC��0*  �;"�CC�� �CC/�� ��CC��#�

�0H���;��WG#�� )���� ����#�   
a� d�/�
� �!�"�#� )�0������(  ��0��
, ���� )�K
�g��, F����#�  

  
����O(               +� -�C/ ��C� �CC/ �C>$� 1
$,�K ��= %C�� "�K��� ��;T* )�;

���    FG>� �� �K�b�b#K ���b�    %�C/ ��0O�    �C\\���ISI  �C�� �"C�  .  �"H�C���
         %��;�+�C� 1��C�� ���� %�>�� )��H�; �/ �, ��� �.07� �2� ��<���� ����

��2>K ���� �MM.K ��$��� W�� �� �� 1���� �`����� ���, ��2=�/ .  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 ���� ���	 
��� ������  
���� ������ ��� ����  

�� ����!�":
 ������� 	
��� ���� 	��� ���

	 ��� ������ 	������ �� �!�� �"��
 �#�$ 	��� ������� �� 	%�
 &�'

���%
 ��
 (�)�� ���%
 *#� � 	+,- &�'
��#��� .�$�� �#��� �/�� ��� �� 0�$�.  
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�

+�8��  
                                          =����! ! ��!�� 3C�D.-�      :$-�!��� �B���'�  

  
���
� ���� ���� � �	��� � ���������.  

W�� )�
�, ��
�� 1���0�� +� I�\>K E���� ���� ��$�� +� �6/A/�� 
)"�3� �
�#� �0,� �
R3 �/ B��� ��T� �0��/ "��� %��� �� �
��: ����

"� ��2=�/ )�
��: �����.  

  
B���  �="$���� ���� B��� '	
\S ��+ �
R3 �/ �, E���� %�� �� �
��:

�	�b��<���� �� )��;� EPO� )���  	
\S F��+ 1d�&� +� �O�:  �;
��<���� 2�� �; �
R3��\S ��H0�*  �GK +� '"$0��� A� �
�, ��
�� ��0�� 

�����";  {
� )�";� �/  I�\>K��, ��"bK.  
)"�3� �
�#� �0,� B��� '��T� �
��:E���� %�� ��� ���� ���t : �/ %�

�O��: <���� �;� 1����  E0&; ��"��� �\�� ��� ��� �� E$�/ . 1���0��
��<����1�&�� �� )�;  +
&�� ���;1���J Qb#K )��/  "$0&; "�O0�  �GK �;

�� "$$,.
�2(� ) :�� �
� "��/ �� ���OK  �(���* ��: �� "$\/ +��* c� )��/

E�$, c�� 1��:  1����.
B��� ��� ����� �
��: : �� �
�,�\N ��� �/ ^�0� �/ )�; �(���*
�� �,�3 ��#K� �/  	2: �0�U= +� -�/ �� 1���2S "��/ ���K�� %�� �� ��  "$,

E; �i4
K '��� E�$, ��$� �� 1�$��� )�;.
)"�3� E�� �/ ����� �� ��T�  +�"��A6���� �7=  ��, ����� : k��� �/

 W�� �� "��/ �� �����/ %����6�
�� �
�, c� �/ �� �� 'E�
� I�"�K �bY$�
)"$���
K  �;��"O0�� �/ �:
K �/ 	"b0O� %� �� �� �, ���; �O��:  1���� )

�� ���� �
: �� 	"b0O� �03 �E���/ ]"; %�� �/ �K�+ E���
K��  �� E���
K
�8�S E�
� W� 2�� ����: ).

+��/� �/ -��$.� +� )�<�� -./ �� ) o�: �� �
R3 +� )"$���
���0���7= 1��J �/ ^�Y� '��
�� 1 :�� ��; �� �� "�������0�J  W
#K c� 

�O��: 1�� �� E; W
#K %��  E�0&; ��2/ �8�S �� E;  ��  ����: ) ��
��� 1��� [� W�3.

B��� %�� 1��/ �/ ����� �� �
��: ��/ �,��
$, ��O! +� +���  ��
���t� �
:
� o! +� ���+ c� +� B,�;  �&�� �!���0��!���  �\= 

�� �7= '"$, :%�� )��/ ��  ��: �� "��/ E���/ ^
\Y� ��O! �/ �,
1���J )�; -�
: 1
��, 1���� �\� +��� ���� IR( �/  E�$, �,�3 �����

��� Fd
#K %��.
)"�3� �0,� E; ��T� %�� 1��/ �/ %�$� �, �$O� 1���J %�� Qb#K )��/

�/ F��O�  �(���* )�0��� �� �,�3E\S  ��
$O� ��� � �  '�&; f��03
�7= : �&� �<�+ c� ��� �� �, ��� )2�K ��K "$��� E\S '��
$O� 1"/
���N"��/ �0(�= .E; ) �7= %�$� :��
$O� �,�3 )�0��� �� E\S �/ 2��

��� E\S 1"/ �, ��� �E���� f��03� '��/ -�* %&3� 
#� �/ �� �
�� 1�
K 1J ��
�
, ��O! F�
8)��
��� �"�* ��  �$� 1��� �� �, E�$,[d   ���, ��= 

)�;��2/��&�� %�� -���/ ��&�  ���"� �,�3 )��/ �� 	+d . �:
K �/ B*
�>�0� ��� %�� �/ ��  	2\�  	+d ��� %�� Qb#K )��/ E\S  ��
$O� �, E���=

"$0&;.
)"�3� �0,� �\� F���.0(� �/ ����� �� ��T����� �0�U= �� 1����  ��, � �/

 �/ ����� "���: �.K%��  �,�Yb� c� ��"$�� �P� +� �.���K ��� %��  )
��.0(���� +��� ����/ )��/ '�7= 	
\S ��+ �/ ^�Y� :��, )� F��+

-�* 	
\S  �*�/ l���K W
4 �� �� ��"$�� �O$8 +� ��<����� c�  �
� 	"N
"$,. �$��+ �� �� �0��� �* 2�� �<$;�(  �H�2* )��
/ 	"b�  �<���/ l���K  E��

�, ��� %����� 1"�K -�
: 1
��, 1����.
 �
��: B���%�� 1��/ �/ +��� �\� �,  ��"O0��  E�( y�#� �/ 1����

 �/ )"$���
K@66
\: �/ ��  ��� F�70� I�N W�� �"�J  �/ ��� %�� �, E��
�7= '��� F���� I/�N 1
=��
= I�d� :�� �, 	��� ��/ %� ��  ���� �� E���
K

������ �O��: �� �, )��"O0�� �/ �:
K �/ ��� %��  E�
� W���"� '���� �
: 
���.

X��">� )��+ �/ ^�Y� �7= 	
\S : 1�
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12. Aliphatic, Alkenyl, and Alkynyl Substitution, 

Electrophilic and Organometallic  
13. Aromatic Substitution, Nucleophilic and 

Organometallic  
14. Substitution Reactions: Free Radicals  
15. Addition to Carbon–Carbon Multiple Bonds  
16. Addition to Carbon–Hetero Multiple Bonds  
17. Eliminations  
18. Rearrangements  
19. Oxidations and Reductions  
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Appendix A The Literature of Organic Chemistry  
Appendix B Classification of Reactions by Type of 

Compounds Synthesized  
        Fd�b� �/ �, ��� ��.0(� �&/ �������         �� 1��C�� ���C� %�bb#� +� �7� 

    ��� �"� ��:�� ^�0, %�� .    ����� ��+ W": ���� +� �7�    �C, �C����� %�bb#�
    1J Fd�b� �/ F�S�:�� %��0��/              ��"COK ���C�; �C/ �C�� �"C� ^�0, %�� �� �;

1J F�S�:���� �";��� �;�
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h  Iranpoor, N.  ic  
c  Firouzabadi, H.  cj  
i  Hajipour, A.R.  hk  
j  Mohammadpoor-Baltork, I. hl  
m  Zolfigol, M.A.  hm  
l  Karimi, B.  hi  
n  Heravi, M.M.  hh  
o  Mallakpour, S.E.  hh  
k  Sharghi, H.  hh  
hp  Salehi, P.  k  
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h  Abbassi, M. c  c  Abidi, S. h  
i  Abidi, S.L. h  j  Aghapoor, G. i  
m  Aghapoor, K. h  l  Ahmadi, N. h  
n  Ajami, D. l  o  Ajamian, A. c  
k  Akhbari, M. h  hp  Akhlaghinia, B. c  
hh  Alamdari, R.F. h  hc  Alami, M. j  
hi  Aliyan, H. i  hj  Amrani, Y. h  
hm  Amrollah-Madjdabadi, A.A. h  hl  Ansari, I.A. h  
hn  Ansari, M.H. h  ho  Arbabian, M. h  
hk  Ardakani, A. h  cp  Armani, E. h  
ch  Asghari, J. i  cc  Ashtiani, A.M. h  
ci  Azadbar, M.R. h  cj  Azadi, R. h  
cm  Azarm, M. h  cl  Azizi, N. c  
cn  Backnejad, H. h  co  Bagheri, V. c  
ck  Bagherzadeh, M. c  ip  Bahmanyar, S. h  
ih  Balalaie, S. c  ic  Bamoniri, A. h  
ii  Bazgir, A. h  ij  Behbahani, F.K. c  
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im  Beheshtiha, Y.S. h  il  Behforouz, M. h  
in  Behnam, S.E. h  io  Behnam, S.M. h  
ik  Beni, Y.A. c  jp  Bigdeli, M.A. h  
jh  Bolourtchian, M. j  jc  Choghamarani, A.G. h  
ji  Dabbagh, G. j  jj  Damavandi, J.A. h  
jm  Dehghani, A. h  jl  Ebrahimi, S. m  
jn  Ebrahimian, G.R. c  jo  Emami, R. h  
jk  Ershadi, A. h  mp  Esfandiari, S. h  
mh  Eshghi, H. i  mc  Eskandari, M.M. h  
mi  Eslami, S. h  mj  Esmaeili, A.A. h  
mm  Esmayilpour, K. h  ml  Etemad-Moghadam, G. h  
mn  Etemadi, S. h  mo  Fadaei, Z. h  
mk  Fallah, A. h  lp  Farhadi, S. h  
lh  Farrokhi, A. c  lc  Fasihi, J. c  
li  Fathi, R. c  lj  Fattahi, A. h  
lm  Firouzabadi, H. cj  ll  Firouzbakht, M.L. h  
ln  Fotuhi, L. h  lo  Galili, N. h  
lk  Ghaemi, E. i  np  Ghaffarzadeh, M. h  
nh  Ghanbarpour, A. c  nc  Ghasemzadeh, Z. h  
ni  Ghassemzadeh, M. l  nj  Ghazi, I. h  
nm  Ghiaci, M. j  nl  Ghodrati, K. c  
nn  Gholizadeh, M. c  no  Ghorbani, M. h  
nk  Gordi, Z. h  op  Goodarzi, M. h  
oh  Habibi, D. h  oc  Habibi, M.F. h  
oi  Habibi, M.H. c  oj  Habibzadeh, S. c  
om  Haddad, N. j  ol  Hajipour, A.R. hk  
on  Hariri, R. c  oo  Hashemi, M.M. j  
ok  Hashemsadeh, M. c  kp  Hashtroudi, H. h  
kh  Hazarkhami, H. i  kc  Hekmatshoar, R. h  
ki  Heravi, M.M. hh  kj  Heydar, A. h  
km  Heydari, R. h  kl  Hojatti, M. m  
kn  Hosseini, M. c  ko  Hosseini, M.W. c  
kk  Hosseinnia, A. h  hpp  Hosseinzadeh, R. i  
hph  Imanzadeh, G. c  hpc  Imanzadeh, G.H. c  
hpi  Ipaktschi, J. i  hpj  Irandoost, M. c  
hpm  Iranpoor, N. ic  hpl  Jafarpour, M. h  
hpn  Jalali-Araghi, K. h  hpo  Jarrahpour, A.A. h  
hpk  Kaboudin, B., j  hhp  Kalani, M.Y.S. h  
hhh  Karami, B. h  hhc  Karimi, A.-R. h  
hhi  Karimi, B. hi  hhj  Karimi, M.H. h  
hhm  Karimi, S. h  hhl  Karimipour, M. h  
hhn  Kazemi, F. l  hho  Keyvan, A. h  
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hhk  Keypour, H. h  hcp  Khakshoor, O. h  
hch  Khalafi-Nezhad, A. c  hcc  Khaledy, M.M. h  
hci  Khazaei, A. c  hcj  Khazdooz, L. h  
hcm  Khodaei, M.M. j  hcl  Khoee, E. h  
hcn  Khoee, S. i  hco  Khosropour, A.R. h  
hck  Khosrowshahi, J.S. h  hip  Khouri, F.F. h  
hih  Kiakojoori, R. h  hic  Kiany-Borazjani, M. i  
hii  Kiasat, A.R. l  hij  Kohmarch, G. h  
him  Kolahdoozan, M. h  hil  Lakouraj, M. h  
hin  Lakouraj, M.M. j  hio  Lasemi, Z. h  
hik  Madhi, S. h  hjp  Madrakian, E. c  
hjh  Mahboubghah, N. h  hjc  Mahdavi, H. i  
hji  Mahjoor, P. h  hjj  Makani, S. h  
hjm  Malecki, A. h  hjl  Maleki, M. h  
hjn  Mallakpour, B. h  hjo  Mallakpour, S.E. hh  
hjk  Ma’Mani, L. h  hmp  Marzabadi, C.H. h  
hmh  Mazidi, M.R. h  hmc  Mazloumi, Gh. h  
hmi  Mehdinejad, H. h  hmj  Mehmandoust, M. h  
hmm  Mehrdad, M. h  hml  Mehrsheikh-Mohammadi, M.E. i  
hmn  Memarian, H.R. m  hmo  Meskin, A.J. h  
hmk  Meybodi, F.A. h  hlp  Milani, P. h  
hlh  Mir, M. h  hlc  Mirafzal, G.A. h  
hli  Mirjalili, B.B.F. c  hlj  Mirkhani, V. i  
hlm  Mirza-Aghayan, M. i  hll  Mirzaei, F. h  
hln  Moghadam, M. h  hlo  Moghaddam, F.M. l  
hlk  Mohadjerani, M. h  hnp  Mohajer, D. h  
hnh  Mohajerani, B. h  hnc  Mohammadi, M. h  
hni  Mohammadpoor-Baltork, I. hl  hnj  Mohanazadeh, F. i  
hnm  Mohsenzadeh, F. h  hnl  Mojtahedi, M.M. m  
hnn  Mokhtari, B. h  hno  Mokhtari, M. h  
hnk  Momeni, A.R. i  hop  Monfared, H.H. h  
hoh  Moradi, W.A. h  hoc  Mostafavipoor, Z. h  
hoi  Motallebi, S. h  hoj  Motlagh, A.R. h  
hom  Mottaghinejad, E. h  hol  Movahedi, Z. h  
hon  Movassagh, B. m  hoo  Movassaghi, M. c  
hok  Naeimi, H. h  hkp  Naimi-Jamal, M.R. c  
hkh  Nalbandyan, A.B. h  hkc  Nasserri, M.A. h  
hki  Nazari, R. h  hkj  Nikbaghat, K. h  
hkm  Nikje, M.M.A. h  hkl  Niknam, K. i  
hkn  Nikoofar, K. h  hko  Noorani, V.R. h  
hkk  Norouzi, H. h  cpp  Nowrouzi, N. h  
cph  Pooyan, M. h  cpc  Pourali, A.R. h  
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cpi  Rad, A.A.R. h  cpj  Rad, M.N.S. h  
cpm  Rafati, M. h  cpl  Rafei, M. h  
cpn  Rahimizadeh, M. h  cpo  Rajabi, J. h  
cpk  Reza-Elahi, S. h  chp  Rezaei, H. h  
chh  Rezaeifard, A.-R. h  chc  Rezai, N. h  
chi  Riazi-Kermani, F. h  chj  Rostami, A. h  
chm  Saburi, H. h  chl  Saburi, M. h  
chn  Sadeghi, M.M. o  cho  Sadeghipour, M. h  
chk  Sadighi, J.P. i  ccp  Sadri, A.R. h  
cch  Safaei, H.R. h  ccc  Safavi, A. c  
cci  Saidi, M.R. n  ccj  Salehi, P. k  
ccm  Salehzadeh, S. h  ccl  Samimi, H.A. h  
ccn  Sarabi, S. h  cco  Sardarian, A.-R. h  
cck  Sarvari, M.H. l  cip  Sedaghat-Herati, M.R. c  
cih  Seddighi, B. c  cic  Seradj, H. l  
cii  Shaabani, A. j  cij  Shaafi, E. h  
cim  Shakoori, A. h  cil  Shamsipur, M. h  
cin  Sharghi, H. hh  cio  Sharifi, A. c  
cik  Sharifi, T. h  cjp  Shaterian, H.R. h  
cjh  Shekarriz, M. j  cjc  Shiri, M. h  
cji  Shirini, F. i  cjj  Shirzi, J.S. c  
cjm  Sobhani, S. c  cjl  Tabaei, M.H. h  
cjn  Tabar-Hydar, K. j  cjo  Tahmasebi, D.P. h  
cjk  Tajbakhsh, M. n  cmp  Tajik, H. h  
cmh  Tajmehri, H. h  cmc  Tamami, B. l  
cmi  Tangestaninejad, S. i  cmj  Taqian-Nasab, A. h  
cmm  Tarrian, T. h  cml  Tehrani, K.A. h  
cmn  Teimouri, F. h  cmo  Teimouri, M.B. h  
cmk  Vaghei, R.G. h  clp  Yavari, I. j  
clh  Zali-Boinee, H. h  clc  Zarakhani, N.G. h  
cli  Zare, R.N. h  clj  Zarei, A. h  
clm  Zareyee, D. h  cll  Zebarjadian, M.H. h  
cln  Zeynizaded, B. j  clo  Zohdi, H.F. h  
clk  Zolfigol, M.A. hm       
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���� ���� �	
 ��	  
                             =����! ! ��!�� 3C�D.-� :$-�!��� �B���'�  

                                      ��!��7 9�A/� E-�1 ������ ��

7��8(5�- ����� ��9; ��  
>������A� ��� ?�<����S� ,
 ��
�	
 0���@�_6Q  ?�<

�$A=�� �A�$:.  

"��
K c�$HK �/ �/��0�� �/ 1����( �����0* o�0>� 1�bb#� WG3  )�;
 �CC/ �"CC$�J W�CC� +� �CC, ���CC��0* "CC3� %CC�� ��CC� )�;"���&CC* +� �0O$CC8

���/ )����/��  Qb#K �$��+ "�� Am �(�C8 �d� 1
�\��   
C:  12C(�  )+�� ��
�/ A66W��� ����\�� "���, E;��( �� )�J�
�.  

  ���2= �/ [�
�@/�A/�m 1���� 1��
>���� )��2=��� ��;T* B��� 
)�$&�� (            �2��: )�"�"��, 1�
$S �/ �, {�4 %�� 1���>� �07= �/ '1����� �bY$�

��#� �\�   "C� ^�C.0�� 2C�� )
!� 1����� 1�0�� ��
�� �$��(J��,  �&�+ �
���/ '��� 1J +� )����/�� +�sJ �"$�J W�� +� �, '�
�  ��6    �C��+ W�h0C�� �C7� 
  E�b0&�  �666W�h0�� �7� ���� �* �� E�b0&���s ���+.

WG3-./ �� �O�� ��/��, �"� "��
K )�; u\0.� )�; ��� �\�: +�
      c�C� '	�C� o��$8 '%�+�                WGC3 "C��
K  �:�&C� ')+�C� )�K�C/ '��
C�

�;�;
:)"��
K ���� ����  ��� PVC ���� .3WG    %C�� �� �"C� "C��
K )�;
��/ %��� )��/ o�0>��
� �� %���K ��<��d�*  �����0* )�;"���&* +�.  

    I�H�CK %�&C,
�� �C�P� �,�C��Y� ��
� +� �, ���;"���&*  ��  �"C�
  �$�2; �/ �����0*   �� �"��+
� ]�2= )�;      I�"�K  ]�M� {�4 %�� �� '�
��/ 

���J�(�� "�7� )�;�
�.  

L��	�F ,
 #)�ZA�
 �B?�YB B���� ?�< 0
�H�<�J�
;�$: �) #)�ZA�
 ;�!B�\ �B �$	,� >��15���
 #�H��
)�5��  ?�<

�$A=�� �$	,�.  

���� 1��<�;T*�/ ���,���� �0O$8 ��<���� ���\* ��"$�� �"H  ���70C��
  )�Y/ F�O��! +�       �C\* %C�+� �S
C� '�/�C�
� )�C;   k�C�b� �� ���C����s �0C�� 

   �� �, "$0��� �;�<����+J                �O$C8 �� �"C$�J �� �
C��� "C��
K F�
C8 �� "��
K
-,� )�;��+
g��,  �$�+� �
� ���70�� �;.

 ���2= �/   [�
� AA/�/��    T* B��C�      1��
>�C��� )��2C=��� ��C;   
1����)�$&��(           ��<�C��� ���\* ��"$�� �"H���� ��0�� '����4 ���(� +����( �0,� '

�0O$8   �C��� ��C�t� 9C\Y� %�� 	GS� �/ ���,���� :    +� �C��� F�O��C! +�C��
)�Y/    ]�M� �/��
� )�;       E�� +� �H� '��U*�� ��=+�/ ���� 1�
$S �/ �"�  %��CK

� �/ �&�+ ��#� FGRO� �C� ��� ��       +� ���70C�� �C/ E�"C� QC(
� �C� �C,
-$,� �\* %�� �� �
:
� ����OK )�;)�;��>�+ �;�0��1J ��
H�
� ��2/ �� �;

1��,��� �/ Bg�  E�$, I�"�K o��� )�;���\* �/  �0&H� uS�R� )�;"��/
1J�\* �/ �� �;E�$, I�"�K kG=����( �� ���70�� ��
� )�;�0��.

 1��� �4�� )��, :�� "8 ���* %�� +� �\8�3 ���0���b(
� "8  2C��J
�� ��  �
/ %�+� ���� )��/ E�b0&� F�
8 �/ ��
� %�� +� E���
K  )�C; �C\*-

1J +� ���70CC��  ���CC����s �0CC��-CC,� �O$CC8 ��+�CC/ �� �CC;   �CC$�+� )�CC;
��+
g��, �;E�$, ���70��.  

���(� �0,� )�;���0��  ���0� w���K �� ����4���� ���t� ���* :  �C/
�� ���* %�� +� ���70�� ���\* �, %�� 1"/ E���
K PET ��   ��
C�
� �C/ I�"�K

'uS�R� "��/ -��2(�  )���� ����Z �/ ��� "3 �\3�� c� �� 'E�$,1J  �� �C;
W
H�
� �/ ��">� E�$, I�"�K ]�M� I/�N )�;.

��� ����� ) :  k�C�b� �� ���C* %�� �!�3 W�3 �� C���+J  	�C>�� �;�<�
                %�C! ��C�� �"C�J ��� �/ Q�N� F�
8 �/ Fd
M#� ��
H�
� 	�:  �"�

%����� �"��� ���� ���0� �/ uS�R� )�;"��/ �
R3 ����/ �,. 
  

#�H��
) 0
�H�<�J� ;�< B ,
���	) ��S5
 ;�$: � 2!"
 [$�&�
���� 2	��$��� ����� L�$�����.  

 ��<�C��� 1��<�;T*    QC(
� 1��C�� �O$C8  EC\S    ������C� 20$C� �C/ 
I$�g��
��� MgAl2O4) E�2�$�F�$��
�J ("�"�.  

���2= �/ [�
� �@/A/��  B��C� 1�C��*     1��
>�C��� )��2C=��� �C���
1����)�$&��(9��N �� �, Q�b#K %�� �� '1���*   �"H�C��� �� "��� ���$���, ����

 '�"C� 	�>�� 1���� �O$8  E\S ��<���� )��
��0�  ��
� ��"$�� �gC��  �C/ I$
F��0�� +� ���70��"� 20$� ������� �� � �/ E�2�$�  	
�$��
�J )�;.

I$�g�� E�2�$� F�$��
�J(MgAl2O4)  c� �K �, ��� +�"=��� "�&,�
 d�/ ������� ���b�  �0��"� )+�( ���hK £�; ^Z )��� �H���H� ���b�

�/ )�;��� �� '���� �Kd�/ )�;���  _�K� )��� �� d�/��0(� d   ���CS �H�0C�G*
       �C�� 1��� )���+ �K���3 ��&���  �0���       )� �C/��  "C;�       %���C* cC��0H�� 

���� ���S �H�0*� }�
�.  
      ���* '�&���K�, 1�
$S �/ �+��� 9�,�K %��       )�;�
&C$� ��  �&C���K�,

o��$8 ��  ��� ���, �"�* ��/��, �H���0H�� 	+�
�  �0/
4�    IC��� �C/ �C�K�
 ���b�  ��C>$* 1�
C$S �/ F�O�O�K �/��/ �� d�/ )�   �� cC��0H��  )�C;�
0,��

��#� �� �H��0H�� Q��S  ��
>�; �� ���N ���70�� ��
� �O�O�K )�; ����=
        QC�b#K �C��;� ���C� %C�� c�TK��0C��  �"O0� )�;��/��, �/ �:
K %���/�$/

%�� �� -;T*�� 1�"$� � �� ��
�  � I$�gC�� ��
* 20$�  "$,    1�
C$S �C/ 2C�
-�* ���� 	�>�� +����T� ���;� F�b�b#K ���� )�.  

    I$�gC�� 2��C�
��� ��
C* "C��
K )��/ MgAl2O4��    �C7\0.� )�C;
�� ���$��*  	��=��� �/ �:
K �/ �� �
� +�(�� �� +� �, W
�O� )�;  -$C,�

E�b0&� MgO  Al2O3�� ���70��    +� �Kd�C/ )�C;��� �
C�  ��66  �C:�� 
�0��� =����� +��� ��
�     �C:
K 9�C� �C, ���� �� �
� }�� FGH�� �, "��/

�� �/ �0��/ +� �<�� )�;�� �\�: ��� �"� ������� )�;.  
+� ���70�� �/ I$�g�� 'Q�b#K %�� ��F��0�� � �/ E�2�$�  	
�$��
�J )�;

"� 20$� ������� �� .�\* +��,�� W� �� ��I�$� ��  ICH�� 	� ��
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�          "�"� �0(�= ��, �/ )���\* �$��+ 1�
$S �/ L�� E.K �"�7 .   ���C� -�C*  )�C;
ICC8�3  ��
CC* 
��CC�  �"CC� �$�&CC\, uCC\0.� )�CC;��� �� �� � %CC�� +� 

MgAl2O4"�J ��� �/��� �.
���� -�* 1
���$�&\, +� I8�3 )�;��
*  �;  EC; �K���32���C�J ��
�-

1��+ (STA) BCH�� �O�� 2����J ' (XRD) C��0Hg�� '  2C��N 1��C� �*
H  
(FTIR)  ��/� ���0H�� �
H��H�� 2����J  (SEM) "$0(�= ���N.  

  
/� 0
�H�<�J� ;�< B?���AS<
? #�HA�)» ;��	,�B

/�H$� q� L
��WB «A=�� � �Q
�P ���5 �)��.  

  �C/ 1���
�CC, 1��<�C;T* ��C�/  %C( +� )�CC�=)�J  1"CC/  +� )�CC;
���/ ��
�� +� )��=  )��C/ �:��� �/��� )�;   QC(
� ��C/ %�0&C.�  �C/   ���C�

�G� �� +�= )
0#� %�<$� ^J F���./ �(��+�/ ��<0��"�"�.
'�(�� "�#� k"$�� {�4 )�>� l���K ��A�/�/��  �7= ��    �C/ 
C=

 ��<����»;T*�� «'�$&�� )��2=�����, ���t� :   '%�<$C� ^J "C��
K ���� ��
�(��+�/ �, 1J 1"/ �
; )
0#� F���./ +� ��./   �\C8� "C$���( �� +� "�
�

�� ]GK�  ���, ���(      F���C./ %C�� ���C( +� )��=
C\: �C, "�
� �C/  �� �+��
              �C/ ���&C/ c�TK��0C�� ]��M�  )��M0N� y�#� �/ �G� ����� �#K ������, 

����;���.
��, 1����4�� ) :"$���( IH�� %�� I3 )��/    F���C./ %C�� �C(��+�/

    �GC� ����C� �� QC��S ��C�>��  ���>�� '���� �� �/ �
; )
0#�  �C�
K
 "���K ��<0��»�G� �� ���>�� 
\N� �\K «�� 	�>�� �
�.  

�2(� ) :���&/ )�M$S 1�
$S �/ %�<$� ^J    �� ��,�"C3 �C, "$�C�+��
�6 ����,               c�C� ^J ���C� )�;�Ct IH� �P� +� ��� "��
K I/�N 1��: ��) ^J

   ̂ ��  ]�M� ��
� (            1
C� �C7\0.� o��$8 ��  ���� �K�70� W
��( ��� ��
/
)�;�
0,���0&;  ��+J )���� �"$$, W�0$, 1�
$S �/ _�/ "��
K )��;�=���  ��

�� '�0&; +� �"�      ��2C(�  W
MC#� �C�7�, ��CbK�� )��C/ )+���C, o��$8 -
 �=�+ �(J �/��/ �� 1�;��= ���b� "��
K )��/ �0��"�/ o��$8 �� '���&H��

�=T� �/ �"$$, ^
4�� )�; 	�, 2��  �K�/ )�;   �HC�2*  �C���� o��$8 ��
)����/ ���/ )��"� )��/ ���� ��/��, �;.  

#�H�<�J� 0���@� ;�< B;Z� ;�$:0�A��5�� O�P-
?,�� � �AZ� LG�U@� ,
 �	
),��  ���
 .  

   1�0*�,�� )�3 )+�= F���O��  	�� �7� f��.0��   W�C3 �� 1�C�: �� �; 
 ��� -��2(� .            '��C�� �� ��=
= )d�/ )�
0#� �/ �07� o/�$� +� ���PS -./

'�H���� 'W��� )���� ���/ �\8� �=T� �, "���� �
: �YN  1��� )�3 )�;
�
: 1�0*�,���� �$/�,�"�; ���>�+ �� ��=
= "��/.

  ���2= �/ [�
�A6/�A/�m     1��
>�C��� )��2C=��� ��C;T* B��C� 
1����)�$&��( ��= '  1�0*�,�� u\0.� )�;  ��� +� �;   1J %��K���(  %��K �;) I�0�

I�K� 1�0*�,�� (
� 1+ �/  1�C0*�,�� �CK E, ��
H�    %�<$C� )�C;)   ��C�>�+ �C/
 ���� �$/�,�"�;���( EC; ' %�C$� 1��"C�;   1�C0*�,��  "�7�
C�    c�C� )�C;   

C1-C3  F"� �/  ���
/ '���(  ����� �"��
� "$��/ .   �C4 �C, )�
4 �/
��/ -�d�* )�;"$���()�3 )�;^�&* '1�0*�,��   CCC ���C�\N )�C;   ��=
C= 

  �� "��
K ���  "�
�.   'W�b0�� '"��
K �U�   ����Z     ��/ %�� -�d�*  )+��  )���� �;
  �C� )"C: �Y�#� �&�+  )�
�
$HK FGH��  I��&�  "C��/.  � %�C�; +�

        1�0*�,�� )�
�
$HK �O�
K �/ IRO� %�� I3 �
P$� �/ �7� �O$8 ��<�;T*-
��/ +� ����+   )�;"C$���( �C�
K �C07� )�; DMC  DMD    ���C, 	�"CN�

���.
/ k"$��1�0*�,�� ���* W�&� '��2+� ����+  ��C/ 'Fd
MC#�  )�C;

�7= ')+�= F���O��  	�� �7� '�07� : EC��    )�
C�
$HK %C�� �C=T� %��CK ��
           ��  �C�� 1J �C0�, �$�2; �/��� )�;"$���( �/ �&��b�       � )��C/ �C!�3 W�C3

"$���( DMC  DMD   ���� '�3��4 �7� �O$8 ��<�;T* �� �K
\��*
���� )+�"����� �".  

��, "�,�K ) :1�0*�,�� "3� ���/ �07� +� ����+ �H�/ ��2; �� ��(�t
 � ��+  ��(�t �/ 	�", �; 1�K
/  1�*�*  m66    ���C��0* )��C/ +� �� %CK 

1�0*�,�� "3� c�  ����+� ����+    )�C;+�( �� )+�C= F�C��O���  m  k��C* 
 ��(�t �/ �/
$:�6�"� �3��4 +� �� �H�/ ��2; ���.  

  
AS< #N¬��� 0�1���� ���
��N ����� E
u�� O�AA�
 2�SM$�.  

 �0&; ��v�* �
K q� C� �
� �
CK���� "� 1"C�� &Cx$K� E)Mo-Tc (  l���CK ��
A6/�A/�m  � r�G�� q�
��: r�K� q���� 1��+�� ���"� {�00(� 1��.   

 '�C�� ��<���� ���2= �/  �
� �
CK���� � 1"C�� &Cx$K�E (Mo-Tc)   �Cv
1�MM.0� ��
K�0&; 1
$(  	
\S ��<�;T* �<�GK�
K �
�v q� C�  �"C� "

 �� ��� .�K�   / 1����  ��q��� 9O8 q�; E; fGO�� 1�4�� 1
�   ��/��Cv �;
���� 1J ����  * �� r7YS �Yb� ��(��  �0&C; q�C;   ^
&C#� 1���
�Cv q�
r��
�.  

  

E���K�  � ��/��v %�  �
K ���* %�  ��� ��
�� "��
��
K2 ���    .�CK q��/ �v�   �
1����» 1�4��«   � 1
� '����    �
K Fd
MC#� ��S �� C�    �C�
K �"C� "    %C��
�
K����   �"3�    � +� '��� �S�� � ��: %  / 1�����    �C/ r��4�C� 1����   ���
CS

Ev  r� F�
8 �K=�  ��  �C(�/  � q�C;�         �K ��CO� �� �C0�v 1"C/ �C< CO F�O�
����0v�
�r� ���N 
=�"��.  
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_�!� X!\ B r�Z� �B �<���� ?�<��!5 ��
�	
 0
)
#�H��
)»�!5�B«  

�
&(�*, '�,
� 1�
� ��<���� ������ ��0��»�\,�/ «�H���J ���� ����
�, ��� �&�+ c� "$���;k�$��� ) �"��"��  ��C� )�;��2/� ���� �/ ����

   E0&�� ����;�� W�0$,  ��� )��/ )�;�  Q(� 'W
\� �; 9\N �� �"�z�* �4��K�
     1�C��� �� ��
C� )�C;��� ���C� �� )"C�": )��C��/     '1�4�C� 1
C� ���C;

)����/ '��MS FdG0�� �$��� E0&�� )�; ��
�= �/��� ���.    

 ���2= �/ [�
�A�/A/��  ��\S B���  '1��C�� 1��
>���� )��2=���
�� ������ 1�
: "$����� %�� F�b�b#K  �C��$���� ��b� c� �3��4 �/ �����

�/ �� 1�"$����� �, "� ";�
� �>$� ���&�� W
\� +�)�;��� o��� "��
K )
� 
)����/ �/ �\/�b� )��/ "�": ;9O8 )� ";�
� ���"; fGO����,.

�� �,
� �
&(�*�7=    �$&C�� )��2C=��� ��\S ��<���� �/ �$7\K ��
= 
���/��    ���� ���t� �
� F�b�b#K :       lC��* W�C��� �C/ �C�        +� �0C�� 1J �C/ ��
C=

�H��
�
�/ Fd�
���� ����
�/  c�0�� -��� �, E�0&;   �C/ �03�� �/ "$��
K
 �>�0� ��  "$;� l��* ���J     -C��* %C�� IC3 )��C/ ������� ��2/� W���� �/   �C;

E�0&;.
��, 1����4�� ) :��<����+J �� �� F�b�b#K 	
�
� ���2�J �/ ]
YO�

�/ �� W
\� 1�� �"� ����Z )���� E�2�J %�� �, ��� +�$�, �/ %�iK�C*   )�C;
�� Ib0$� �<�� "$,.

)��/ ���0$, "�\, 1�
$S �/ +�$�, E�2�J  +� )���&C/ 	�C>�� �C���O(    )�C;
�� I�S ��� 	�<$; �K "�� 1��+ +� ��
\� �/ �:
K �/ �"$, +� -�/ �
:m66 

      I�S 1��, �.�� 'W
\� �; �� +�$�,       �C���;�� W�0$,  }�� +�$�, c� ��, 
  %�� 1"/ 1J             �C$�iK�* ���
��� 1�� �� E�2�J ��
�� ���� )� �/ )����K �, �,

)�:�//����� ��, '���U= � �&�� )����� ���PS ��+�/  �>�0� �.  
�2(� ) :	��K �� ����bK �;+�$�,��$: "���� ����� )�
�
�2�( )�; %��  

   ���3 ��   �, ����"�� £�; 1�&�� +
$; I�S ���/�� )��03 ��, �0��$C�  �"C� -
E�2�J %�� %��K���"� �;.

 �C�
<� +�$�, c� �, 9\Y� %�� ��� �����
K ����C�    �� �;��&C� )��UC=
P$K�� E�  ���  "C�": )�;��� "��
K 1�H�� '"$,   "C�": )�C;��,   W�C0$, )��C/

1�4�� I��� FdG0�� 	��K ����bK    E0&C�� FdG0C�� '��MCS FdG0�� '�;
B* IH�� 2��  1"/ �$����
� 1�+ ��, ";�
� E;��( �� �0(�/ )�;.  

���t� 9\Y� %�� w���K �� �,
� �
&(�*���� :  )��=
C\: W��� )��/
 +� �C� ���4�� W
\� c� �� }�� +�$�, c� ����O(   9C:
� "C��
K  1J ��C�

 �
� W
\� .                 +�C$�, �C<�� �
C� cC� 1��C, )��H0C�� 1�C�2�; �<�� )
� +�
�� "��
K"��/ �0��� �* �� �,���Y� ����: F����.  

I��N %�� ���� ����03� 1��+ ���/�� ) �C7= �$&�� ��<���� �/ �;��� :
#K %�� �;�<����+J �\3���/ �<�� W�� � �K F�b�b�� 	��K�  F�
8 ��  "��

��b(
� �� �H( �\3�� %�� ��  E���
0/ �<�� W�� ���� �K E$,   %C�� �C��� ��
��
E�+�&/ �� �;���.  

�/ c�, )��/ �\,�/ ��<���� ������ ��0��    %C�� +� cC� �C; -b� ���
/ �, ��� ���, �3��4 ������� �H�0�� ��2/� 'W
\� �� �;+�$�,�  �/�C.0�� �
4

�� c��#K �� �;+�$�, E�2�J %�� �, )�
4 �/ '"$, �� �;   	�C<$; �C/ "$��
K ���
"�
� W�O(��s �� W�O( )���7�� F�
8 �/ 1"/ �/ }�� )��� c� 1"�.  

       �7= �$&�� �/ �;��2/� %�� u�8
K �� ) :      �C, �C�� %�� I�� �;��2/� %��
��
= �/ �� "�\, c�   E�2C�J �C, E�;� ���hK )�  %C�� ��     �C�  "C$, �
��C�

E; ���/ �/ 1
$,�  +� -�/ '"�\, %�� +� )��=�66   cC��#K �� +�C$�,   -��C�+J
���,  E�� .            )��C��/ �C/ �C�� %H�� �, ��� ���;+�$�, �����$� �� ]";    ���C;
1
�   �� �"C.� ��
C� �/ ���0S� �03  ��MS FdG0��  1�4�� '�/��� 'E�J

"$��/ ���K��.  
 �,
� �
&(�*c�$HK %�� �, %�� 1��/ �/��������  EC; �CH�0��  %�C$�

�� W
\� "�� �
#� "��
K w��MK '";� 1��� 2�� �� 2h� �� �; ��C, :  �
C#� ���
1�
� "�� E�P$K  �;)W
\� ��MS )�; (�� +� )"�": "�� "��
K )��C��/   ���C;

";� ���N 1�"$����� ���0�� �� ����2�J 1
�.  
b� �/ ����� �/ ����� �� )-��� )"�\, -   F�Cb�b#K ����C�* �� ����

�&�+ ���� ���t� )+�����  ���$� :�� 1�&�� 	
�� ��b� ��  EC���� ���0�� ��
uN
0� ����K +� E�\��� ����/ 1J ���K��  ���&�� %�iK�* �; 1��,   )��C��/ cC�

%�� 	��K �, E�
� ��=J 2���"�"* ��� 	2\0&� �;   -C��� %0C� �� �0&�+ )�;
� ������.
  

�1� #�H��
) )�A�
 q�WA�
	���B 0
�$" B �	g�@� /      
/���) ���� E�� � A���'�  

    ; 
RS q+��� %&3 �0v�D�   ��K ��<���� r�\S F C�      �CK�/ 1�
C$S �C/ 2� %
� �0�� �� �
�v q
��� q��$( Qb#��"� ^�.0�� r�.  

   ���2= �/  [�
�A�/�/��        q
C� +� q+�C�� %&3 �0v� '��� q��2=���
 ��0��� q��$(
��� �O�
K �T����  �CK�/ 1�
C$S ^�.0�� �/ �GS q�
��:� %

� �0�� �� �
�v Qb#��   q
��C� q��C$( �C8�S �� r�    1�
C$S �C/ �
�Cv�6 
   / +� �K�/ Qb#��  �M.K 	��K %       2Cv���  �C; ��<�C��� wYC� �� �; b#K�  rK�Cb

� �
�v��� �/ Q(
�  r(�O� 2�"bK {
� �(��� q
� +� ��"� ��0� %.  
  

?�	��?6P B ��B, [	�1� �� g�@� #���!  
�<�;T* ��0��     �TC� +����CK�, cC� ��"C/� �C/ �7� �O$8 ��<����   �C/ 

%(  )�J» )���\* F�O��! I�"�K    IC�~+�=  %�2C$/ �C/ �H�0C�G* «  �C��
�(��.  

 ���2= �/ [�
�A@/A �� ��<����» %C( )�J «   1��
>�C��� )��2C=���
���/ �/ '1���� %( %�� +� )��= )�J �C� %�
�      F�C��,�K  F�O��C! ��
C�� 1�
CK

 +� �4
\.� �/ �� )���\*  �H�0�G* I�O0&�     ��C, I�"C�K �0�
� F���,�K
���/+ ������ �"$��2( 1��#/ o(� %�! '9�K�K %�� �/  )�C;�\*   �CO��4 �� )�C�

��� �;��
� ��
� )��/ 12(� +� )�!�bK �/ ����$� l��*.
�0,� ��; �/ ���* %�� �;�<����+J F�O��Y�    ��0C�� '���C�/+� +�C�/

+�sJ �7� �O$8 ��<����    ��C� 1�C/J ��  �"����6  �C>�0� �C/   �C�� �"�C�� .
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 k��b� �� {�4 %�� )��:�»£$/ «�� 2�� W�� ��� %����(��  �>��   �C, "C� 	
    �C��� �;�<�C���+J �C\3�� +� �0�/ 9K��� �/ �>��0�    '{�C4 %C�� �C���� ��

I�~+�=  %�2$/ �/ �0(��+�/ �H�0�G* ��
� I�"�K �
0,�� %�0&.�   �C�(�t �C/
  ��2; ����m66�� ���� I3��� %���J  �"� �3��4 ���� %K �$* �; +� �0��  

��       ��� ���N �, "���U=A@    W�&�� ���"$7��         �O$C8 1"C� �\� +� �/ 1��2�;
�7����   �"� )+�"���A %����( �?���J�( %�0&.�  �
� �0(�= 1J )�;.  


RS '����/+� +��/ �0,�     1���C/J �C7� �O$C8 �"H���� ��\S F��;
  {�4 %�� )�>�  �7= ��      ��<���� �/ 
=» ��C;T* «   �$&C�� )��2C=���   ��C�t�

��, :  F���,�K ���K ���*    C� +� �0�
�       W�C� +� �H�0C�G* ��
�6       "C� +�CsJ 
�7� �$�<$� ��
� I�"�K )� �K�b�b#K      ��
C� �C/ F+�C�  ��
C, �C7� ��P�

c��%�<$� ��
� I�"�K �/ Q(
�  �(�= 	�>�� �K Fuel Oil  F+�C�  ��N '
c�� �/ %�<$� ���3 +�E�"� �Kd�/ 1��"��� �/ �K. 

�2(� ) : �"3 -;T* %�� ��@m+� "8�� +�� I�~+�=  %�2$/ �/ F
���K �
�, �� 2�� �� 1J �P� ��
� �&���K�, �, "� I�"�K   %�C3 �� �C�� E���,

   %C�� �� �
C:
� ��=
C= �"$;� ��+J )
/  �� IH�� �/ F�����+J 	�>��  ��
C�
E��
/ �:�
�.

��, 1����4�� ����� �� ����/+� �0,� :����<��d�*  ¨�"3� �/ ����� )�;
"3�  HDS�=
= ' �C� �": I�~+�=  %�2$/ +� �� �  "C$$,     �
C�� IC��� �C/ �C��

  �H�0C�G* ��
C� +� ���70�� �"�� �/ ��;T* ��= %�� �� F���H��   �C, W
C���=
%�<$� ��N +� ��� ��
/ ��=
= 1"/����� 1��, �$��/ �/  ��� �K �;�<����+J

      ��"b� '�~�"0/� �\3�� 1��; ���m       �C/ �(�M� c�0�G* 1+ +� "8��   F�CO���  
1���"� I�"�K I�~+�=  %�2$/ 1
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  '�C�$* 'q2�
\C�d�   IC�� C�   �C�� �"C� ���70C�� +
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I�S2�J ��v�+�/ q��/ +d
\� E��! ���/� �(��  �C/  "C�J ��� �/ F�O W�C0$v 
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� q��/ �0�/ q�;   W�Cb0�� q�;
�S 'q�����Q": q�;� ""r\*�1�K�
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"�� �0���. 
  q�Z
/�� "� �J�� :   � 1"���� IN�"3 �/�       C#� �C/ F���C3 ������ 1�2� +� � 

 r/ }�
�P�� � �� 	
( %          ��Cx� r��CS }�
C� y�C#� +�  ��� �;�  �C��b� 'rx
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��/ E���  "����/"$�.
���
��� ����d
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%(
���      �CK��Z "��
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: ��� )�<�� )�;.
�7= �Y/�� %�� �� B���J %�� B��� 1�O� :�"��  ���C�; %7\K +� ���70��

�� "��/ 	�>�� �/ ��b(
� �/ �=� �, ��� ����$� ���&/ �"�� �C��$�  ��
C� ��
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� ���hK �\, �
4 �/ �H��
�
����  �H��
�
�/ '�������.

%7\K +� )���&/ �, �>�J +� �/ 1
$,�K ����; )�;  �C�ON
� E0&C��  �/�C�
����: (GPS) �"� IM0��/ �����$� ��2/� 1��, �(�!� �U� "��%7\K    %C�� �C;

                C8 �� �� ��C��Y� ���C� '1�C�+  I#� �, ��� ";�
� �� ��\/�N  ���70C�� F�
 
"$$, �����$�.  

  
��A�����/	� #�HA�) ��) ���'� A=�� � )��.  

 �*�� 1�"$������    W�� �K rA6��  * ���� ��0(���K�  � ��<0�� %� �� �2� �� �
�* �/�1�0x�� �� �O�� ��+J q�;�r� 	��K� �/ Bx"$����.  

*��0(���K�� ��<0�� %��� �2 C� �Cv � XFEL   F��C�S uC7.�»� C�  �C/ �2
�0x��1   � �O�� ��+J q�;�Bx«   / '���� 	��   )��  ( 1�x�� 1�"$������  +� q����C��\ 
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x�
�

W
x�
� �;�� q�;��2/� q"O/ �� �O�
K �����r� E;��( �� 
��� q�"$v.
���2 XFEL b#K 2v�� ���F�b DESY   ��Cx�; �C/ 1���J ��
���; q

 1�"$�������� �
�v ��<��#K�� �� �*�� ��� | C�    W
C4 �C/ r\�
CK E0&�/� 
v�+ �� �0�
\��+ ��r� %"�+��. 

��&/ ��2/� %�* ���z��"E;$��r� %�8�S �� "��
K ( �CO��Y� q�;�2 C� |
E\S '���G*+ '��
���& b#K 'q��0��C� r��$��  �
C�
~� F�Cb� C�  rx����� r

���N ���70�� ��
�=���. 
  �/k���  �* ���2=�  ��
v q��� ��<� � ���� ���* 'B� � ��2C/� % C� �� �2

 W��A66�+�sJ r� W�� ��  �
�A6�����/ �/ r� q����/"��.  
  

 �� 'Q
�P� � E�
��
���� 0
�	�( LG�U@� 	 �
�����	'� 1��@� 
� '�$�.  

 ��g�� 1�"$��������     	�C� ���� �/ Q(
� r       rC� �Cv "�"C� q��2C(�  "C��
K
F��Y�+ ��&#���
K �/ ��K�� rY�2>K  I�3 '"�": Fd
M#� ��� "����� r

"$v ����#� ��.  
/ r\� 2v�� 1�bb#� +� r;�=����� q�
�
$xK
� ��gC�� "� �C/ �  +� ���70C��

�-$v� 	��K q
0#� rK�SG4� |��/ | q�;-;�, )�;+�'�"� �0��$� r0&
�
<�J�  .�K q��/ �� r�0�2>K ��
� � C�� s  �"C$$v� C/�N�2>K I C��4 �� ��  �CO

"���� �O�
K.  
��   �0� �v 1�bb#� %� -;T* �       �C\>� �� �� �
C� q�C;» + C��&  rC��$�

�� r�
x�
� E0& « ���v ��0$�  �"� Q(
� '"�� � "��� 	�� %   �C��
K +� �Cv �� ��2C(�� r
2>K  ����#�� �\#K�v�K I�� F�������": r�"�+�&/ '��� ����
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�� 	�� % r� ��2(�  �C0� "��
K�� ��+J  C�   �
K ���C/�� r;�<� C�v�K "� ": F�C� C� "
������r r0O$8 q�;��/��v q��/���� ��r / ��
��� ��
�
�� rx�  �� ��
C� %
OK��"$v %. 
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�   ���� ��J ��$K �/�  � ��
K r�^�x     W
Cx�
� �C/ W
i&C� q�;  q�C;
����+� 9\s� �v q��"� �0��� EK� ��2>K "���r� � r��C3 �� '"�
�   ��
C� �Cv

������v�K +� �v r�* F���z��"x�K��"� I/ �� "���  rC�� ���
C� �0�  �� "C$��
K
�4�2>K �O�#� ���� �/  "�
� ��+ ���&"���=+�/.

��/�$/�  ��� '���2= %� 	�� %  ��2(���@    q��/��v r�K� �� W
x�
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C� �K
r���/�0(�= ���Nr� �v "��0� "$��
K�2>K �>�  �  -;�C,+ C� C/ r0&� +� -�6 

+� "8��v�K �F��������* �� r�-/�$v r$$". 
 K��
K� W�0$v� � |� / �&�   +� -@ v�K ��2;  C�     r0.C� �C/ �Cv r0O$C8 9

�
/�0� ��
K�E&��2>K r/�x�r� �� "�
��� �� 2�	�� %��� �"�J ��2(�.
�
/�0�� � E&� r� r/�x v�K "��
K�  C� F�������         F�b0�C� �
C� +� �C� �� r

 +� ��  r�� �4 F�b0�� �
�� C/ rO� C4 2>K IC��v �
 C� "C$v � .� C�  1�Cbb#� %
���� |�v �/ "���"�	�� %'��2(�� ��
������/ W�0$v �/ r�   ���70C�� ��
C� q�0�
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K "   + 1�Cv�
v C�  � -C� ��C� 
  	�v +� ���70��   8
K ^�0(J "! q�;� r�� � � �
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spf    1J�m � ��v�"3 � 2�6"��/ .

��� �� oN
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January 2008January 2008January 2008January 2008    
Chemical Engineering Congress & Exhibition 
Topic: Industrial Chemistry and Chemical Engineering 
Date: 2-5 January 2008, Kish Island, Iran, Asia 
Web Site: http://www.ichec.ir/

Mona Symposium on Natural Products and Medicinal 
Chemistry 
Topic: Organic Chemistry and Medicinal Chemistry  
Date: 7-10 January 2008, Mona, Jamaica, South America 
Web Site:
http://wwwchem.uwimona.edu.jm/monasymp/mona2008/

Trends in Surface Chemistry Conference 2008 
Topic: Inorganic Chemistry and Materials Science 
Date: 7-10 January 2008, Jolly Beach Resort, Antiqua, 
South America 
Web Site: http://www.zingconferences.com/

10th Eurasia Conference on Chemical Sciences 
Topic: Chemistry 
Date: 7-11 January 2008, Manila, Philippines, Asia 
Web Site: http://eurasiachem10.philippinechem.org/

Natural Products Conference 
Topic: Organic Chemistry and Medicinal Chemistry
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Date: 10-13 January 2008, Jolly Beach Resort, Antiqua, 
South America 
Web Site: http://www.zingconferences.com/  

Computational Biophysics with Chemical Accuracy 
Topic: Molecular Modeling and Physical Chemistry
Date: 14-17 January 2008, Jolly Beach Resort, Antiqua, 
South America 
Web Site: http://www.zingconferences.com/

abc Technologies 2008 
Topic: Materials Science, Medicinal Chemistry and Drug 
Discovery 
Date: 17-18 January 2008, Basel, Switzerland, Europe 
Web Site: http://www.abctechnologies.ch/

Small Molecule Drug Discovery: From Early-stage to 
the Clinic 
Topic: Medicinal Chemistry and Organic Chemistry
Date: 17-20 January 2008, Jolly Beach Resort, Antiqua, 
South America 
Web Site: http://www.zingconferences.com/

Pure and Applied Chemistry Conference (PACCON 
2008) 
Topic: Chemistry, Nanotechnology and Biochemistry 
Date: 30-31 January 2008, /1/ February 2008, Bangkok, 
Thailand, Asia 
Web Site: http://www.paccon.sci.ku.ac.th/

February 2008February 2008February 2008February 2008 
Swiss Chemical Society Spring Meeting 2008 on 
Synthetic Biological Systems 
Topic: Biotechnology and Biochemistry
Date: 1 February 2008, Basel, Switzerland, Europe 
Web Site: http://www.scg.ch/events/event.cfm

Developing Chemical Processes for Active 
Pharmaceutical Ingredients (APIs) 
Topic: Organic Chemistry and Industrial Chemistry
Date: 14-15 February 2008, Hyderabad, India, Asia 
Web Site: http://www.scientificupdate.co.uk/

International Conference on Advanced Materials 
(ICAM-2008) 
Topic: Nanotechnology, Materials Science and Green 
Chemistry
Date: 18-21 February 2008, Kottayam, India, Asia 
Web Site: http://www.materialschem.org/

2nd International Symposium on Biothermodynamics 
Topic: Biotechnology and Biochemistry 
Date: 21-22 February 2008, Frankfurt am Main, Germany, 
Europe 
Web Site:  
http://events.dechema.de/Biothermodynamics_2008

Nature Chemical Biology Symposium: Chemical 
Neurobiology 
Topic: Biochemistry
Date: 22-23 February 2008, New York, USA, North 
America 

Web Site: 
http://www.nature.com/natureconferences/nchembio2008/i
ndex.html

Heavier Heterocycles and Heteroatoms Conference 
Topic: Inorganic Chemistry, Materials Science and 
Organic Chemistry
Date: 25-28 February 2008, Cancun, Mexico, South 
America 
Web Site: http://www.zingconferences.com/

March 2008March 2008March 2008March 2008    
5th Eurasian Meeting on Heterocyclic Chemistry 
Topic: Organic Chemistry  
Date: 1-6 March 2008, Kuwait City, Kuwait, Asia 
Web Site: http://www.eam.hc5.kuniv.edu/main.php

Pittcon 2008 - Pittsburgh Conference on Analytical 
Chemistry and Applied Spectroscopy 
Topic: Analytical Chemistry and Biotechnology 
Date: 2-7 March 2008, New Orleans, USA, North 
America 
Web Site: http://www.pittcon.org/

Coordination Chemistry Conference 2008 
Topic: Inorganic Chemistry and Supramolecular 
Chemistry 
Date: 6-9 March 2008, Cancun, Mexico, South America 
Web Site: http://www.zingconferences.com/coordchem

Solid State and Materials Chemistry 2008 
Topic: Inorganic Chemistry and Materials Science
Date: 10-13 March 2008, Cancun, Mexico, South America 
Web Site: http://www.zingconferences.com/solidstate

6th International Conference: Porous Semiconductors- 
Science and Technology (PSST-2008) 
Topic: Nanotechnology and Biochemistry 
Date: 10-14 March 2008, Sa Coma (Mallorca), Spain, 
Europe 
Web Site: http://www.mtm.upv.es/psst2008

Organic Process Research & Development 
Topic: Organic Chemistry
Date: 11-14 March 2008, Dublin, Ireland, Europe 
Web Site: http://www.scientificupdate.co.uk/

Organometallics at the Centre 
Topic: Inorganic Chemistry and Polymers
Date: 13-16 March 2008, Cancun, Mexico, South America 
Web Site: http://www.zingconferences.com

Faraday Discussion 139: The Importance of Polymer 
Science for Biological Systems 
Topic: Biotechnology and Medicinal Chemistry  
Date: 26-28 March 2008, York, United Kingdom, Europe 
Web Site: 
http://www.rsc.org/ConferencesAndEvents/RSCConferenc
es/FD139/

10th Young Scientists Conference on Chemistry 
Topic: Chemistry  
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Date: 27-29 March 2008, Rostock, Germany, Europe 
Web Site: http://www.jcf-fruehjahrssymposium.de/2008/

April 2008April 2008April 2008April 2008 
ACS 235th National Meeting & Exposition 
Topic: Chemistry
Date: 6-10 April 2008, New Orleans, USA, North 
America 
Web Site: http://portal.acs.org/portal/acs/corg/

EUCHEM Conference on Stereochemistry - 43rd 
Bürgenstock Conference 
Topic: Organic Chemistry  
Date: 12-18 April 2008, Buergenstock, Switzerland, 
Europe 
Web Site: http://www.stereochemistry-buergenstock.ch/

World Filtration Congress WFC10 
Topic: Chemical Engineering and Industrial Chemistry  
Date: 14-18 April 2008, Leipzig, Germany, Europe 
Web Site: http://www.wfc10.com/

Industrial Biotransformations 
Topic: Organic Chemistry and Biotechnology 
Date: 24-25 April 2008, San Francisco, USA, North 
America 
Web Site: http://www.scientificupdate.co.uk/

International Catalysis Conference (ICC 2008) 
Topic: Organic Chemistry, Inorganic Chemistry and 
Chemicals 
Date: 28-30 April 2008, Tehran, Iran, Asia 
Web Site: http://icc2008.sbu.ac.ir/

May 2008May 2008May 2008May 2008 
32nd International Symposium on High Performance 
Liquid Phase Separations and Related Techniques 
Topic: Analytical Chemistry 
Date: 10-16 May 2008, Baltimore, USA, North America 
Web Site: https://www.hplc2008.org/

ACS 40th Mid-Atlantic Regional Meeting 
Topic: Chemistry 
Date: 17-21 May 2008, Queens (N.Y.), USA, North 
America 
Web Site: http://www.marmacs.org/2008/

18th International Symposium on Analytical and 
Applied Pyrolysis (PYR08) 
Topic: Environmental Chemistry and Chemical 
Engineering 
Date: 18-23 May 2008, Costa Teguise (Lanzarote, Canary 
Islands), Spain, Europe 
Web Site: http://www.pyr08.org/

Modern Synthetic Methods & Chiral Europe: Reaction 
to Reality 
Topic: Organic Chemistry
Date: 20-23 May 2008, Vilamoura, Portugal, Europe 
Web Site: http://www.scientificupdate.co.uk/

91st Canadian Chemistry Conference and Exhibition 
Topic: Chemistry 
Date: 24-29 May 2008, Edmonton (Alberta), Canada, 
North America 
Web Site:  
http://www.chemistry.ca/index.cfm/ci_id/4789/la_id/

2nd International Symposium on Green Processing in 
the Pharmaceutical & Fine Chemical Industries 
Topic: Green Chemistryand Organic Chemistry 
Date: 29-30 May 2008, New Haven (Connecticut), USA, 
North America 
Web Site:
https://www.guidinggreen.com/Pharm_FineChem.html

June 2008June 2008June 2008June 2008 
5th East-Asian Polymer Conference 
Topic: Polymers 
Date: 3-6 June 2008, Shanghai, China, Asia 
Web Site: http://clxy.ecust.edu.cn/EAPC-5/

21st International Symposium, Exhibit and Workshops 
on Preparative/Process Chromatography, Ion 
Exchange, Adsorption/Desorption Processes and 
Related Separation Techniques. 
Topic: Chemical Engineering and Analytical Chemistry 
Date: 15-18 June 2008, San Jose (CA), USA, North 
America 
Web Site: http://www.prepsymposium.org/

XIVth Symposium on Intermolecular Interactions and 
Conformations of Molecules 
Topic: Physical Chemistry and Supramolecular Chemistry 
Date: 15-21 June 2008, Chelyabinsk, Russia, Europe 
Web Site: http://siicm.ru/ 

International Conference on Functional Materials and 
Devices, 2008 (ICFMD-2008) 
Topic: Materials Science and Polymers 
Date: 16-19 June 2008, Kuala Lumpur, Malaysia, Asia 
Web Site: http://icfmd.uitm.edu.my/

Dalton Discussion 11: The Renaissance of Main Group 
Chemistry 
Topic: Inorganic Chemistry 
Date: 23-25 June 2008, Berkeley (CA), USA, North 
America 
Web Site: 
http://www.rsc.org/ConferencesAndEvents/RSCConferenc
es/DD11/  

Organic Process Research & Development 
Topic: Organic Chemistry and Chemical Engineering 
Date: 23-26 June 2008, Montreal, Canada, North America 
Web Site: http://www.scientificupdate.co.uk/

III International Conference on Colloid Chemistry and 
Physicochemical Mechanics 
Topic: Nanotechnology and Surface Chemistry 
Date:24-28 June 2008, Moscow, Russia, Europe 
Web Site: http://www.icc2008.ru/
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12th International Conference on Theoretical Aspects 
of Catalysis - ICTAC-12 
Topic: Molecular Modeling and Surface Chemistry 
Date: 25-29 June 2008, Varna, Bulgaria, Europe 
Web Site: http://ictac12.bg-conferences.org/

Balticum Organicum Syntheticum 2008 (BOS08) 
Topic: Organic Chemistry and Industrial Chemistry 
Date: 29-30 June 2008 /1/2/ July 2008, Vilnius, Lithuania, 
Europe 
Web Site: http://www.bos2008.eu/

July 2008July 2008July 2008July 2008 
20th International Symposium on Chirality 
Topic: Organic Chemistry, Analytical Chemistryand 
Medicinal Chemistry  
Date: 6-9 July 2008, Geneva, Switzerland, Europe 
Web Site: http://www.chirality2008.org/

4th International Symposium on Bioorganometallic 
Chemistry 
Topic: Biotechnology and Toxicology  
Date: 6-10 July 2008, Missoula (MT), USA, North 
America 
Web Site:  
http://www.umt.edu/chemistry/ISBOMC08_000.htm

2008 Gordon Conference on Organometallic 
Chemistry 
Topic: Organic Chemistry and Inorganic Chemistry  
Date: 6-11 July 2008, Newport (RI), USA, North America 
Web Site:  
http://www.grc.org/programs.aspx?year=2008&program=
orgmet

Faraday Discussion 140: Electrocatalysis: Theory and 
Experiment at the Interface 
Topic: Physical Chemistry and Surface Chemistry  
Date: 7-9 July 2008, Southampton, United Kingdom, 
Europe 
Web Site:
http://www.rsc.org/ConferencesAndEvents/RSCConferenc
es/FD140/  

11th Belgian Organic Synthesis Symposium 
Topic: Organic Chemistry
Date: 13-17 July 2008, Ghent, Belgium, Europe 
Web Site: http://www.boss11.org/

ICOMC 2008, XXIII International Conference on 
Organometallic Chemistry 
Topic: Organic Chemistry and Inorganic Chemistry 
Date: 13-18 July 2008, Rennes, France, Europe 
Web Site: http://icomc23.univ-rennes1.fr/

Optimizing Organic Reactions: Enhancing 
Productivity and Quality through Laboratory 
Automation and PAT 
Topic: Industrial Chemistry and Organic Chemistry  
Date: 15-16 July 2008, Vancouver, Canada, North 
America 
Web Site: http://www.scientificupdate.co.uk/

ADHOC 2008 - Activation of Dioxygen and 
Homogeneous Catalytic Oxidation 
Topic: Organic Chemistry and Industrial Chemistry 
Date: 20-25 July 2008, Venice, Italy, Europe 
Web Site: 
http://www.chimica.unipd.it/adhoc2008/pubblica/

38th International Conference on Coordination 
Chemistry (ICCC 38) 
Topic: Inorganic Chemistry and Supramolecular 
Chemistry 
Date: 20-25 July 2008, Jerusalem, Israel, Asia 
Web Site: http://www.kenes.com/iccc38

Analytical Research Forum 2008 
Topic: Analytical Chemistry 
Date: 21-23 July 2008, Hull, United Kingdom, Europe 
Web Site:
http://www.rsc.org/ConferencesAndEvents/RSCConferenc
es/ARF08/  

Ninth Tetrahedron Symposium 
Topic: Organic Chemistry  
Date: 22-25 July 2008, Berkeley, USA, North America 
Web Site:
http://www.tetrahedron-symposium.elsevier.com/

24th International Carbohydrate Symposium (ICS 
2008) 
Topic: Biochemistry and Medicinal Chemistry 
Date: 29-31 July 2008, /01/ August 2008, Oslo, Norway, 
Europe 
Web Site: http://www.ics2008.uio.no/

XXII IUPAC Symposium on Photochemistry 
Topic: Physical Chemistry and Surface Chemistry  
Date: 28-31 July 2008, /01/ August 2008, Goteborg, 
Sweden, Europe 
Web Site:
http://photoscience.la.asu.edu:16080/Goteborg2008/

August 2008August 2008August 2008August 2008 
20th International Conference on Chemical Education: 
Chemistry in the Information & Communications 
Technologies Age, (20th ICCE) 
Topic: Chemical Education  
Date: 3-8 August 2008, Pointe aux Piments, Mauritius, 
Asia 
Web Site: http://www.uom.ac.mu/icce/

20th International Conference on Chemical 
Thermodynamics (ICCT-20) 
Topic: Physical Chemistry 
Date: 3-8 August 2008, Warsaw, Poland, Europe 
Web Site: http://www.icct2008.org/

US-Japan Polymat 2008 Symposium 
Topic: Polymers and Materials Science 
Date: 10-13 August 2008, Ventura Beach (CA), USA, 
North America 
Web Site:
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http://www.polyacs.net/Workshops/08JapanSummit/japan
home.htm

Faraday Discussion 141: Water - From Interfaces to 
the Bulk 
Topic: Physical Chemistryand and Surface Chemistry  
Date: 27-29 August 2008, Edinburgh, United Kingdom, 
Europe 
Web Site:
http://www.rsc.org/ConferencesAndEvents/RSCConferenc
es/FD141

XXth International Symposium on Medicinal 
Chemistry 
Topic: Medicinal Chemistry 
Date: 31 August 2008 and 1-4 September 2008,  Vienna, 
Austria, Europe 
Web Site: http://www.ismc2008.org

September 2008September 2008September 2008September 2008 
9th European Biological Inorganic Chemistry 
Conference 
Topic: Inorganic Chemistry, Medicinal Chemistry, 
Biochemistry and Toxicology 
Date: 2-6 September 2008, Wroclaw, Poland, Europe 
Web Site: http://www.eurobic9.uni.wroc.pl/

International conference on organometallic and 
coordination chemistry 
Topic: Inorganic Chemistry and Materials Science  
Date: 2-9 September 2008, Nizhny Novgorod, Russia, 
Europe 
Web Site: http://iomc.ras.ru/node/2

Oils and Fuels for Sustainable Development - AUZO 
2008 
Topic: Environmental Chemistry, Nanotechnology and 
Surface Chemistry 
Date: 8-11 September 2008, Gdansk, Poland, Europe 
Web Site: http://www.oils.pl/

XXIIIrd European Colloquium on Heterocyclic 
Chemistry 
Topic: Organic Chemistry 
Date: 9-13 September 2008, Antwerp, Belgium, Europe 
Web Site: http://www.echc08.org/

The Scale-Up of Chemical Processes 
Topic: Organic Chemistry and Chemical Engineering 
Date: 14-17 September 2008, Rome, Italy, Europe 
Web Site: http://www.scientificupdate.co.uk/

2nd IUPAC Conference on Green Chemistry 
Topic: Green Chemistry 
Date: 14-20 September 2008, Moscow, Russia, Europe 
Web Site: http://www.icgc2008.ru/

Faraday Discussion 142: Cold and Ultracold Molecules 
Topic: Physical Chemistry 

Date: 15-17 September 2008, Durham, United Kingdom, 
Europe 
Web Site: 
http://www.rsc.org/ConferencesAndEvents/RSCConferenc
es/FD141/  

XIII International Conference on Boron Chemistry 
(IMEBORON XIII) 
Topic: Inorganic Chemistry, Organic Chemistry, 
Materials Science and Medicinal Chemistry 
Date: 21-25 September 2008, Platja d'Aro, Spain, Europe 
Web Site: http://www.icmab.es/XIIIimeboron/

Chemistry in the New World of Bioengineering and 
Synthetic Biology 
Topic: Biochemistry and Biotechnology 
Date: 22-24 September 2008, Oxford, United Kingdom, 
Europe 
Web Site:
http://www.rsc.org/ConferencesAndEvents/RSCConferenc
es/chembio08/
  
IV Halogen Chemistry International Meeting 
(HALCHEM IV) 
Topic: Inorganic Chemistry, Organic Chemistry and 
Materials Science 
Date: 21-25 September 2008, Platja d'Aro, Spain, Europe 
Web Site: http://www.icmab.es/halchemIV/

October 2008October 2008October 2008October 2008    
13th International Biotechnology Symposium (ISB 
2008): 'Biotechnology for the Sustainability of Human 
Society' 
Topic: Biotechnology and Environmental Chemistry 
Date: 12-17 October 2008, Dalian, China, Asia 
Web Site: http://www.ibs2008.org/index.html

Synthetic Heterocyclic Chemistry 
Topic: Organic Chemistry 
Date:13-14 October 2008, London, United Kingdom, 
Europe 
Web Site: http://www.scientificupdate.co.uk/

BIT’s 6th Annual Congress of International Drug 
Discovery Science and Technology (IDDST) 
Topic: Medicinal Chemistry
Date: 18-22 October 2008, Beijing, China, Asia 
Web Site: http://www.iddst.com/iddst2008/

November 2008November 2008November 2008November 2008 
New Horizons in Catalysis: The Art of Catalysis in 
Process Chemistry 
Topic: Industrial Chemistry and Organic Chemistry 
Date: 18-19 November 2008, Florida, USA, North 
America 
Web Site: http://www.scientificupdate.co.uk/
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In The Name of God 

Iranian Chemical Society, Membership Application 
Title: �Miss. �Mrs.  �Mr.  �Dr.  �prof. 
Title:    ,First Name:    ,Occopation: 
Nailing Address: Street:    City: 
Country:   Postal Code: 
Phone:    ,Fax: 
E-Mail:   ,Home_Page: 
Subject(s) of your expertise/interests: 
Signature:   Date: 
NOTE: Please mail the filled application form to the ICS addresses given below. Please include also one 
recent 3*4 photo and the receipt of your annual membership fees (50,000 Rials for students and 100,000 
Rls for others) paid to the order of: Iranian Chemical Society, Acct. No.: 0134008970, TEJARAT bank, 
south Nefatollahi (157) branch, Tehran, I.R.Iran. 
Mail: Iranian Chemical Society; 4th Floor, No. 7,Maragheh Alley, Osgad Nejatollahi Ave., Tehran, 
I.R.Iran, PO Boz: 15875-1169. phon: +98-21-88808066. Fax: +98-21-88808066. 
Email: chemistry_ics@yahoo.com (Attach the filled application form as WORD.DOC or PDF and high 
resolution scans of your photo and the receipt of payment as JPG, JPEG or GIF.) 
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