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��	������ !��0���8�"�� �	��9	 ��  �	��,�=	8>@�����!�	� 0 �! �!$�� !� �$�$!3#�	�� ��
�������� 
�$:	 ����������#8$	��	�	�-���	� 0 ��"�"����	�! �!$� � #�$:	 !��"�#�$          
��	������ !��0���8�"�� �	��9	 ��  ���+�����	� 0 �! �!$�������������� !��"�#�$
��	����� 8���������	� Langmuir  ���@��#&���+�����	� 0 �! �!$�� !��0���8�"�� 
�� 8���������	� Freundlich

8:	���'���!�3!O�	�����"��*9	+,��:	�����	��#&������������ 3% �Q�
#�
�
�#&1��"�8:	���'���!�3!O�	�����"��*9	+,��:	������$:	 1 x 10-7 cm/s ���@��#&8:	���'���!�3!O�	�
����"��*9	+,��:	�����	��������������#& 5%  !��0���8�"�� ��� !��"�#�$��	��� �#8:	��:	
��� 5.15 x 10-9, 3.39 x 10-8 ��� 5.67 x 10-8cm/s �	��9	 �� 8:	���'���!�3!O�	�����"��*9	+,��:	�
����	�������������,  !��0���8�"�� ��� !��"�#�$��	��� ��8�#8:	8�#&��� �	�� �� 
500 $�� -�	8$	�����������	����	��8���#����:�0�$:	 0.001 M �9	"�����	����                
������������ !��0���8�"�� �����:��!� 0.01 M �9	"��� !��"�#�$��	��� �	��9	 ��

8:	
	�	�!������	��8�%&���#&���	����	���"�"����� !��#&� �1	��	�� �� 
���� ��� �#8:	 ��:��'�#* ��	��������������#& 5%  �#8:	 Diffusion Coefficient (D)  ��0:���:$ 
1.12 x 10-5 b 1.77 x 10-5 cm2/s  �#8:	 Retardation factor (R) ��0:���:$ 90 b 130   !��"�#�$��	���
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�#8:	 Diffusion coefficient (D) ��0:���:$ 1.80 x 10-7 - 9.14 x 10-7 cm2/s �#8:	 Retardation factor   
(R) ��0: � ��:$   37 b 81  !��0� �� 8�"��  �#8:	  D i ffusion coeff ic ient (D) ��0: � ��:$                                      
1.00 x 10-5 - 6.164 x 10-6 cm2/s � ��#8:	 Retardation factor (R) ��0:���:$ 1 b 36

8$	�"�	����*����+,�89	�$@1	�8:	
	�	�!������	��8�%&���#& 
�$:	 �	����
��	��������������#& 5% ��� !��0���8�"�� �9	"����'(���*����+,�"�	 60 cm �	��	��d	�
�����$$!��	�	���� ��8�����#����!&�$ ���� (2542) ��:�	�	�-� �	�'��';<�����	�'�
�';<�����*9	���0�.����*9	��� !��������$�	 100 'e� � ��:�9	"����	���� !��"�#�$��	����
%&��'(�
��*����+,� �#&�#8$	�"�	'���	@ 30 cm 1��	�	�-� �	�'��';<�����	�'��';<����0:�!&�$ 
�����������$�	 100 'e� �
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ABSTRACT

Compacted clays are usually used in landfill as liners to minimize transport of 
organic and inorganic substances into groundwater. This study was enphasized on a potential use 
of sand-bentonite mixtures, a Kho Hong lateritic soil and Koh Yor marine clay as landfill liners 
subjected to five heavy metal solutions namely; cadmium , lead , zinc , chromium and nickel. Soil 
propertics obtained from series of experiments indicate that the bentonite was a high plasticity 
clay whereas Kho Hong lateritic soil and Koh Yor marine claywere low plasticity clays. Cation 
exchange capacities of the soils ranking from highest to lowest were; bentonite, Koh Yor marine 
clay and Kho Hong lateritic soil, respectively. Langmuir isotherm was fitted well with data 
obtained from batch adsorption test for bentonite and Koh Yor marine claywhereas, for                
Koh Hong lateritic soil, Freundlich isotherm provided the best fit.

Hydraulic conductivities of sand mixed with bentonite of more than 3 percent 
content were lower than 1 x 10-7 cm/s. The hydraulic conductivities of sand-5% bentonite 
mixture, Kho hong lateritic soil, and Koh Yor marine clay were 5.15 x 10-9, 3.39 x 10-8 and           
5.67 x 10-8cm/s, respectively. A series of 500 days hydraulic conductivity tests results shows that 
the hydraulic conductivities were compatible with chromium solution if the concentration of 
chromium solution were not greater than 0.001 M for sand-bentonite mixture and Kho Hong 
lateritic soil , and not greater than 0.01 M for Koh Yor marine clay, respectively.

Transport parameters of the soils for each heavy metal solution were obtained 
from column tests. For sand-5%bentonite mixture, the diffusion coefficient ranged from                
1.12 x 10-5 to 1.77 x 10-5 cm2/s  and the retardation factor ranged from 90 to 130. For Koh Yor 
marine clay, the diffusion coefficient ranged from 1.80 x 10-7 to 9.14 x 10-7 cm2/s and retardation 
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factor ranged from 37 to 81. For Kho Hong lateritic soil, the diffusion coefficient ranged from                
1.00 x 10-5 to 6.164 x 10-6 cm2/s and retardation factor ranged from 1 to 36.

Suitable thicknesses of earthen liners calculated using the transport parameter 
obtain from this study indicate that, for sand-bentonite mixture and Kho Hong lateritic soil, a liner 
thickness of 60 cm as recommended by Thai ministry of Science, Technology and Environment 
was not adequate for 100 years service time whereas for Koh Yor marine clay, a liner with 30 cm 
thickness was adequate.


