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1.�Impregnation Type 
2.�Support 
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1. Electronic and Structural Promoter 
2.�One Factor at a Time 
3. Expert Systems 
4. Combinatorial Catalysis 
5. Characterization Methods 
6.�Scientific Discovery 
7. Combinatorial Catalysis 
8. Data Management and Mining Techniques 
9. Database Management 
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10.�Career 
11. High Throughput Experimentation (HTE) 



� �

� �Iranian Chemical Engineering Journal � Vol. 12 - No. 71 (2014)��� �����

�
Á��

{�
]�Z
¯��

]�É
�Á�

»
�

ÉZ
Å�
Á�
Ì·Ze
Z¯�
Êu

Y��
��{

�Ê^
Ì¯�

e��
Ì·Ze
Z¯�
ÉZ
Å

�����
��ËZ»�M�ÊuY�����������d/�Y{�ÄmÂe�|ËZ]�¾´¼ÅZ¿��Á�Ì·ZeZ¯�ÊuY���ÉY�]�ZÅ
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��É�//¯�»�\//Ì¯�e�Ê//uY����Á��,Ê//W�m�Á�¶//»Z¯��CCD����Á��Á�
�{�/¯�Ã�Z�Y�ÊqÂ³Ze�ÊuY�����Á� ��Á��,¶/Ë�Âf¯Z§ �Ê^/�ZÀ» �ÉY�/] 

Ä ·Z�» �½Z/»�¼Å ��/iY �¾Ë|/Àq ��/Ì¤f» ��iR/» ����Á��Á�Ì·Z/eZ¯�{�/°¸¼���/]
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Ê»��Ä]�|ÀÀ¯���������d/�Y��ZÌ¿��ËZ»�M����{���f�/Ì]���/«YÂ»��Ä/]���Â/�À»�

�ÅZ¯�{Y| e��ËZ»�MZÅ�Á��ÊËÂm� Ä§����{�d«Á���,Ä/ÀË�Å� Á��É��/¯��Y�
{Y| e�¶¯�cZ^Ì¯�e�¾°¼»�{�Â»��ËZ»�M��Y�«�Ê»���Á�� Ä¯� {�Ì³��ÉZ/Å
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Â³Ze���������Ä/]�©Â/§�{�Â/»�ÉY�]�Y��ZÆ�ËZ»�M�{Y| e�Ä¯�d�Y�Êq����ËZ/»�M�
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1. Screening 
2. Mixture Design 
3. Central Composite Design 
4. Box- Behnken 
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1. Sequentional DOE 
2. Augmented Design 
3. Mating 
4. Cross-Over 
5. Mutation 
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Ê¼¯���Z�§�,�¸§��Y|¬»�,Z»{�,½Z»�� Ê¨Ì¯�ÉZÅ�Ì¤f»�Á�����Â/¿�,�/¸§��Â¿
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Ê»������������Ê/¸¼��ÉZÅ�dË{Á|v»�|ËZ]�Z»Y�-d§ZË�d�{�É�eÓZ]�d«{�Ä]�½YÂe
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����ÉY�////mY��Z////]�Ä////��Z////]�Z////ÆÀe�Ä////¯�|////Ë|mºfË�Â////´·M� �
(Cr0.0053Mn0.0002Li 0.0019Cs0.0014 Pt0.0075/ZrO2,0.98)�,�����d//�|]
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1. Binary 
2. Real 
3. Grubert 
4. Water-Gas Shift Reaction 

µÁ|m���Y�mY�É�ÉZÅ�Á�Ì·ZeZ¯�ÊuY����{�Äf§���Z°]�� �
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Ê¸�Y���ZÀ� Fe, Ce, Cr, V, 
Mn, Co, La, Sm 
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ZÆ^¿Y�³�cY�¸§ Pt, Ru, Cu �
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� �Á�Á� 

dËÂ¬e�Ã|ÀÀ¯ZÅ Ca, Li , Cs �
�����
� �Á�Á� 
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�ÊÅZ^f�Y�d^j»���Z]��Z¯�GA�Â/�{�Y���Ê/»��Y��{�Z/�]��[���¾/ËY�Á�/ÀËY��Y�-

d�Ì¿�ÄmÂe�{�Â»�½Y|Àq�ÊËZÆÀe�Ä]�ºÅ��Á����

 

5. False-Positive 
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Ê//»{Â//����¶°//��ª]Z//�»��������|//Ì·Âe�ÉY�//]�Ê//°Ìf¿��ÉZ//Å�ÂeY�aY
��ÉZÅ�Á�Ì·ZeZ¯É�Zn»����É�Á�Ì·ZeZ¯�Ä¿Zz]Zf¯����Z°]�Ê»����[Zzf¿Y�Á�|¿Á�

���������Ê»�¹Zn¿Y�Ê^���Ä°^��Z]�,ZÆ¿M�¾Ì]��Y�\�ZÀ»�ÉZÅ�Á�Ì·ZeZ¯���Ä/¯�{Â/�
������É{ZÆÀ�Ìa�ÄÀÌÆ]�ÉZÅ�Á�Ì·ZeZ¯�Ä»Y{Y��{ÄfyZ����Á��ËZ»�M��Ê/»�|¿Â/��

�¶°�������]��[���|ËZ]�Ä¯�ÊËZÅ�Á�Ì·ZeZ¯�{Y| e�d·Zu�¾ËY��{�ËZ»�M�
���Ä�uÔ»�¶]Z«��Â�]�,|¿Â���ÉY�Ê»��ÅZ¯|]ZË������¾ËY�É�eÂÌb»Z¯�¹Â¸���{

�Á�����Á��ZuÔ��Y�Y��ZÅ�Ä^��ÉZÅ�µ|»É�Z���Ê/»������¹Â/¸���{�Á�|/À»Z¿
�Á��½YÂÀ��Z]�Ê�|ÀÆ»�ÉZÅÉ|Ë�^ÌÅ��Y�Ê»�{ZË�ZÆ¿M��{Â�]��[���

Êf«Á�½Z¼fyZ��µ|»��� ZÆÀe�]�ÉZÀ^»�Ã{Y{�Ã|ÅZ�»�ÉZÅ�Ã|��|�Z]�Á�ZË�
Ä]�Êe�Z^��®Ë�µ|»�Z]��Zf§���É{Á�Á��ÊmÁ�y��Y{Äf��ºÌ�Z]��{�¶�Y�

Z]�µ|»�Ä^ m�ÃZÌ����Z¯Á���ºË�Y{���{�µ|»�Ä^ m�ÃZÌ���ZfyZ��,µ|»�
�´¿ZÌ]��ZfyZ��Ê°Ë�Ì§�ºf�Ì��-d�Ì¿ ¾ËY�]ZÀ]���ZÀ���ZfyZ��Ã|¿�Z��
µ|»�ÉY�Y{�ÉZÀ »�Ê°Ë�Ì§�Ê¼¿�À/�Z]|�]��[����������{Z/Ë��{Y|/ e�¶/Ì·{�Ä/]�

������ÉZ�§�,ZÆ¿M�¾Ì]�Ã|ÌrÌa��Z^e�Y�Á�ZÅ�Ì¤f»��Ê/uY������Ì�/]��Á�Ì·Z/eZ¯��Z
��Ã|ÌrÌad�Y�������Ä/¯�Zn¿M��Y�Ä°^/����Z/Å����Ê^�/��É�Z/¿YÂe��µ|/»�ÊË��É�Z/�

�ºf�Ì�����������������,|/¿�Y{�Y���z�/»Z¿��À°¼Å�/]�Z/]�Á��/Ì¤f»�¾Ë|Àq�Z]�ÉZÅ
d�Y�dÌ¼ÅY��WZu��Á�Ì·ZeZ¯�ÊuY����{�ZÆ¿M�{�]�Z¯� 
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1. Meta-Modeling 
2. Virtual Catalysts 
3. Catalyst Library 
4. Hybrid Methods 
5. Black Box 
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Ä¬^���É|/À]��Ã|/ÀÀ¯���{��kY�zf/�Y��cZ/�Ô�Y��Y��ÉZ/Å�Ì·Z¿M����{� Ê/¨Ì��
�Á��Z//ÅÉ �Ê//¼¯�Ä//�]Y��¾Ì//Ì e�//Ì·Z §d���ZfyZ//����QSAR����Á
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Ê»�{Á���Z»�Â¯���¿Y�Z°¼Å�Á� �Â¿��Y�Ê^���Ä°^���YKohonen ��ÉY�/]�
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�¶z¸zf»��Á�Ì·ZeZ¯���������Z]�½�´ÅÂ¸°Ì���ËZ�¯ÂaY��{�ÊeZ°Ì¸Ì��ºÌ¿ZfÌe�
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ÄËÓ�������������ÉZ/Å�Ì¤f»�{Y|/ e�Z]�d�Y��]Y�]�\Ìe�e�Ä]�ÊmÁ�y�Á�É{Á�Á�ÉZÅ
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[Â¸�»��½Á�¿�ÄÀÌÆ]�{Y| eÄËÓ��{�ZÅ�{�°¸¼��Ê���]�Z]�|ËZ]�Ê¿ZÌ»�ÉZÅ
���µ|»��{�Ê^���Ä°^��Ã{Y{�É�Z������{Â/��¾Ì/Ì e�Z/Å������ÉZ/Æ¿Á�¿��Z/^e�Y

��ÄËÓ��{�{ÂmÂ»�������Ê»�c�Â��Ê¿�Á�\ËY���ÉZÆ�Ë�eZ»�ªË����Y�ZÅ��{�/Ì³
]��[��������������Ä°^/��,�´Ë|/°Ë�Z/]�Z/Æ¿Á�¿��Z^e�Y�½Y�Ì»�\�u��]�Äf^·Y��ÉZ/Å

��]�Ê^�������Â¿�Á{�Äq�Zb°Ë�����Êf¼�«�|Àq�Á����ºÌ�¬e��Ê»�|¿Â����Y�ÌyY
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�¾ËY��{�����Á�ÄÌÆe��ËY����Z¯�ËZ»�M����Á�Ì·ZeZ¯(Pt/Al2O3)����Ã|/��dËÂ¬e
��������ÉY�]�,Ê¯Zy�ÊËZÌ¸«�Á�\Ìn¿�cY�¸§�Z]�ËZ�¯Y�»Â��/¯YÂ¿Ì¾]�¯|���Ä/]�,
�����]�Ê·Á�ºÅ��Y�Y�n»�ÉZÅ�Âf¯Z§�c�Â��Ä°^��®Ë�Z�µ|/»��|¿|/��É�Z/���

d�Y�Äf§ZË�{Â^Æ]�µ|»�d«{�Ä¯�{Y{�½Z�¿�lËZf¿����

 

6. Classification 
7. Quantitative-Structure Activity Relationship (QSAR) 
8. Quantitative-Structure Property Relationship (QSPR) 
9. High Throughput Characterization 
10. Corma 
11. X-Ray Diffraction (XRD) 
12. Mesopore 
13. Multi Layer Perceptron (MLP) 
14. Monolithic 
15. Modular 
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