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��!������B�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD�DDDDDDDDDDDD;<��

;65676;'#�?!��9�0"�*��0%�4��(#�9����?����&���69��������'#�H1���X-YDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDH:I������
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[Pt(p-tol)2(NN)]�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD��DDDDDDDDDDDD=5������

=6;6;���� �!�*10Y&�[Pt(p-tol)2(NN)]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD�=5���
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>��?��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD=:��

=6;65����Y� Kobs*4��Y&�S�C��,&�_����"��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD=:���

=6;6:���Y�� Kobs��������20!�N�1�_����"�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD=Z��

=6;6:6;����Y� Kobs��������������������� ��!�/���,&0%�4�*���&�����"���#�#�$��%&�/���,&�9����'�!��-���.
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>��?��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD55���

=6;6:6=����Y�� Kobs�������������� ��!�/��,&�"��#�#�$�%&�/��,&�9���'�!��-���.�9��&�7<����@�
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>��?��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD:Z���

=6;6:6:����Y� Kobs��������������� ��!�/��,&��"��#�#�$�%&�/��,&�9���'�!��-���.�9��&�5<����@�

>��?��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDZ=��

=6;6�Z����Y��7K�-NU0��N"�`DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD.ZE��
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[Pt(p-tol)2(NN)]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD�� �DDDDDDDDDDDDDDDDDDDDDDDDDD[;�
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[Pt(p-tol)2(NN)]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD�[7��

=676;��&�+&�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD[7��

=6767����Y��	maxDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD�[=��

=676=����aG@�9���*�,�&�*��0"�6���������#�#�$�����'�!����2�&L��-M�=[b;7��.������������� ��!���"��-���.����"

�����/�&01[Pt(p-tol)2(NN)]�9�&���=:>��?����@�� DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD[=���

=6765������aG@�9���*�,�&�*��0"���6������#�#�$����'�!����2�&L��-M�=[b;7��.��������������� ��!���"-���.����"

��/�&01[Pt(p-tol)2(NN)]�9�&���=E�@��>��?���DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD[5 ��

=676�:����aG@�9���*�,�&�*��0"�6��������#�#�$����'�!����2�&L��-M�=[b;7��.��������������� ��!���"-���.����"

���/�&01[Pt(p-tol)2(NN)]�9�&���5;>��?����@�  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD[:���

=676Z�2��3�N���"����������20!�N�1�Kobs�DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD[Z��

=676[���Y��7K�-NU0��N"�`�.���� �!��"��#�#�$����'�!��[Pt(p-tol)2(NN)]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD[[��������
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=6=6;����Y��max	DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD���DDDDDDDDDDDDE<�

=6=67����aG@�9���*�,�&�*��0"�6�������#�#�$���0��/�&0��'�!����2�&L�-;Zb;<.�������������� �!��"�-���.����"

/�&01[Pt(p-tol)2(NN)]�9�&���=:>��?����@��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD E;��

=6=6=�aG@�9���*�,�&�*��0"�6�#�#�$���0��/�&0��'�!����2�&L�-M�;Zb;<��.����������� �!��"-���.

/�&01��"[Pt(p-tol)2(NN)]�9���&���5;�5:>��?����@��DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDE7��

=6=65����Y�����������20!�N�1�KobsDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD��DDDDDDDDDDDDDDDDDDDDDDDDDDE=�����

=6=6�:�����Y�7K�-�NU0��N"�`��.�'#�?!��'�!��6���������#�#�$���0��/�&0��'#�H1���-nPr-I�.���������� ��!����"

������-���.��/�&01���"[Pt(p-tol)2(NN)]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD�E5 

=6=6�Z���������*��%����9��0%&������C��,&��H����������S�������'#�?!���'�!����������������#�#�$����0��/��&0��'#�H1���

�-nPr-I.� �!��"����[Pt(p-tol)2(NN)]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD���EZ��
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1.Rate constant 
2. Beer ,s  Law��
3.Lambert-Beer Law 
4.Bouguer-Beer Law 
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1- Goddard and Low 
2- Foss 
3-Chatt and Shaw 
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