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In this research pollution of soil samples from the southern slopes of the Taftan 

volcano, SE Iran, and the Khash Plain to the south of the volcano is studied. The 

concentrations of Arsenic and Sulfur in the soil samples are 6-14 ppm and 0.03-

0.51 wt.%, respectively, both more than the quality standard values of USEPA. 

Pollution zoning maps indicate that samples from Khash Plain to the south are, 

generally, more polluted in comparison with the samples from Taftan slopes to 

the north of the area. This phenomenon is associated with an increase in the fine-

grained portion (silt-clay), and the pH of the soil samples. It is inferred from the 

comparison of the AS and S contents of the Khash Plain aquifer (0.005-0.1 and 

72-528 mg/L, respectively) and the groundwater pollution zoning maps that 

water-soil ion-exchange reactions have played important role in the soil pollution 

processes. Some significant arsenic anomalies in the soil sample, despite the lack 

of the same in the groundwater, are attributed to arsenic mineralization due to 

Taftan hydrothermal activities. The mineralization is related to mercury-gold 

generation in the area which is usually accompanied by arsenic sulfide minerals 

realgar, AsS and orpiment, As2S3. Therefore, hydrothermal activities of the 

Taftan volcano produce a particular effect on arsenic and sulfur soil pollution. 
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�)9�) �)9�) � >
�� '�� �� �(  ��"�: O�H 1�
  �� �D=�I�J ��(  ��"�: �C������ PG 1�
) �2	����=1388( Q�	� ��9,: �� �
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 R�(M1�LM <��-9� :) ����=�T��D� U��3�
1 ����3� �(� W�� XY0 �J) T�CE�G � � �)9�) �� �((Z�� XY0�J) ��I9I � ([�  O�H 1�


.(>
�� '�� �� �(  ��"�:) @�H < � 

S (%) As (ppm) pH Y X F�� �)9�) ����  

14/0 12 54/8 3114577 332379 ��*� ��= HS-٧ 

04/0 9 78/7 3121404 328324 ��*� ^�i� HS-٩ 

51/0 14 16/8 3115646 329146 ��*� B�* HS-١٠ 

11/0 11 14/9 3132375 319465 ��*� �[	� HS-١۴ 

1/0 13 63/7 3126395 324521 ��*���T� HS-١٧ 

09/0 12 92/8 3138052 314932 ��*� <� HS-٢٧ 

06/0 13 94/8 3149961 306090 ('��>; `��Z�) '��>; C�K HS-٢٩ 

08/0 9 03/8 3164507 308513 ('��>; `��Z�)  �n�� HS-٣٠ 

03/0 11 53/7 3154323 306188 ('��>; `��Z�) <2�) HS-٣١ 

24/0 14 9/8 3150345 316536 ('��>; `��Z�) C���; ��(� HS-٣٣ 

03/0 6 63/7 3156660 318260 ('��>; `��Z�) C���; ��(� HS-٣۴ 

04/0 7 58/7 3154812 317258  C���; ��(�('��>; `��Z�) HS-٣۶ 

  

 R�(M2) ����=��LM <��-9� :T��D� U��3�� XY0 �J) ��I9I � T�CE�G ����3� � ( � �)9�) �� �([�  �� �(  ��"�: �C������ PG 1�


��� ��	6 ��6  � K�D*: �C��� �� \-�� �FI  �� �D=�I�J �@�H < � PG 1�
) �2	����=1388(. 

S (ppm) As (ppm) pH Y X  [�)�3+C� �)9�) [�) 

116 005/0  43/4  3164743 309007 ��� 
�") b� G١ 

463 0154/0  1/7  3118009 328747 A�I�� G٢ 

491 101/1  11/7  3116651 329017 ��*� B�* G٣ 

429 0068/0  77/6  3115380 331175 ��*� .��	 G۴ 

528 0052/0  46/6  3115555 334674 �$&$	 G۵ 

262 0151/0  11/6  3124176 326340 ��*� #a�� G۶ 

239 0222/0  17/6  3126186 325608 A��&� G٧ 

210 0175/0  31/6  3130807 323193 ?��~�� G٨ 

460 0094/0  84/5  3126892 323306 ��*� �V� G٩ 

4/72  0109/0  65/6  3123117 325620 G�� G١٠ 

133 83/0  85/5  3125985 319353 ��*��[	� G١١ 

  

 .��D �� 
	 �M���21 �� ��2�"��4 ��� 
��� \� <�� A�2  �* �5/7  �;1/9  
* 
D; �* ���6�  ,� .B�� ��Q��
 ��� 
�&� 
� ������–p�� �� �XD; b*�F hVR �mS�� .B�� �,d4 
�D; ��,��=��QD  �L�)  �!�5� �; 
��;�	 A�2

 �A�,��1985�;� 
	 �('� A�� �* '��>; '�"= |�R .�R �� � 
�=�� ���F �2�;� x��Y� �� �  A���� ��������= '�"=
p�� �m����k .���(2 �;��*�	 N�	�;�;� A�2 �� �h,�� .���(2 h,�� �XD; b*�F �,��6� �D�� �'��>; '�"=
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L5�M� ��� 
6M�� �m�u5�k
* '���* h	 � ?"� cY��� �@D�� ����
* ��,� '�@�� �� �H�L; � ��Z[; �,��6� 
	 A�Y
<�� �� �	�� �,��$F � �,��$F �I��% '���� S�* �* �$�5� ��  ,� � �* ��"�* �
6M�� �� ������* .B�� 
6M�� A�2

�4 �,�@=� z%�* ���� �	_ b��% 
� �2 �� <�� \� .���  


��� �,����V�� <��b�&"; ^��_ ������ 
	 ��� '�"� �2
��� �� ^�*�� ���2�B����* A�2 � G�� B�� �� ���

���� �� ��* �MF) .���� �R �� �'��>; A�22 �$�� �MF) 
��� �(���06/0  �;2 �$�� �MF) B$�� �(���004/0  �;

06/0�$�� �� ���	 �MF) �� � (���004/0 �$����� ���6� .���(2 (���.�B�(F �� �2 � ��* ��"�* 
���� A�2
�� ��4 B�� B�� 
* 
���� �� 
)�2 �,��6� �h,��^��_ B���
* � ��2�	 
����� �,�@=� 
���@,� ^��_ �q&% -

�� ��J��� �d5 ���*�, �Z* �3,* �G�� B�� �� ���5� ��� 
���� 
* B[(� �'� �*�D A�2  .���* ��"�* �'��>; A�2
A�2����� h���; 
�=�� 
�")�� j"�� ?, �� ^�*�� 
	 ��� '�"� �#����(�2��,) ��� ��n�2 .(���(2 .���� 

b�&"; ^��_ ������ ������=  ,��"�* ����T� �� �G�� B�� ���2�3  �;25/3 �� (
���@,� ���(* 
���) �= .����*

��� � .���� ����T� �� h2 ^��_ ������=  ,���	 B��� ���(* A�2* 
����D � �� ���F ��* �; W��� ���� .�����

��T�� h���;'�,�D 
[$K �* ���=�*� '@*��* o� �� A��d!*�� W�T� 
	 ��� '�"� @�� �L�V; A�2 �*a�� A�2

T>I.�* �.�u� A��*) A�1 �1977 �@,����  ,���) B�� ��* (1389
�=�,  ,� .( �� '�"� �2  �$I� E[�� 
	 �2�

* p��) <�� b�&"; B�� �� (��(G���;� � .B�� ��* '��>; '�"=  


��� 
,@V; �� bI�R �?����� � ���� �,��6� .��D �� �
L5�M� ��� <�� A�21 .B�� ��� �����  ���6�

��� �� ?�����  �* 
L5�M� ��� A�26  �;14 �4 �4 #�   �* @�� ���� ���6� �03/0  �;51/0  .B�� ��Q�� ��I��

 ���6�  ,���	?�����  
��� 
* `*��\� �� -34 
��� 
* `*�� @�� '� ���6�  ,��"�* �A�2 \� �� -10 \� ���-
33 
��� 
* `*�� ���� BJ$K  ,���	 .B�� A�2\� ��-31 \� ��� -34 )03/0  @�� '� BJ$K  ,��"�* � (�I��

\� 
��� 
* `*�� �� -10 )51/0 ,@V; �� bI�R �,��� � ��n�2 .B�� (�I��
��� 
 �,� C� A�2  B����* �����
��) �� ��� ��� 
�") � G�� B�� A�2 ) �2	����= �2�34 �� 
�=���* �'��>; 
���� �� b�1388 .��D �� �(2 

 ���6� .B�� �����4  \�C� �� �G�� B�� ������,� A�2 �* 43/4  �11/7  � 
* ���� � ?����� �I��% BJ$K
 ���R  �* N�;�;005/0  �;1/1 � 4/72  �;528 �$���4) ���5 �* #�� �4 .B�� ��Q�� �(#� 

  

]�J � ^��D)  

 ��������� ���� �* �<�� �� �D� ?����� ��V� �RW�T� �� BU�>R '����� �&,��� B(,�2 �39/0�4 �4  B�� #�
)��3  �'���&�2 �2017 �<�� �� ���� ��V�  �!���� ��!,� ����@� �� � (2/7 �$���#��$�	 �� #��  ���  ��L;

) B��@	��~��4 �1995  �* �@�� <�� �� ���� ��V� �R .(06/0  �;006/0   �!���� �Y 
* � �I��03/0  ��I��

                                                      
1Bull 
2USEPA 
3Zhou 
4Sparks 
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 B�� ���  ��L;)����* � �,�[Y�[Y1 �1972������ ���� � ?����� ���6� .(
��� 
�2 �� ��� A��� �� �
6M�� A�2
'��2 .B�� ��"�* �,��6�  ,�  b&� �� 
	 �Y2�� ��2�"� C � �5� � 
��� �u	� ��� � ?����� �J� �� 
6M�� A�2

�� '�"� ���5� ����� r��2�
* �3,� 
��� .���(2 ���� 
* ��5� ^�� 
* �G�� B�� �*�D �R�� <�� A�2 

 
 F5 2 '�� ���� (0 '�_)��� �'�C`�
 ����,: '�� �� .�3+C� O�H 1�
 �)9�) �� (P) ��I9I � (a2�) T�CE�G <&�b [��I9DY�
 :

 ���()�DE� �E9: �,C�USEPA.<E� �(  ���� K�	) ��3=� ���: �H �J �  

�� �"��� �>(�;� 
* '��>; �� 
	 A���� A�2����� h�6�(� �Y 
* ���� ^�[D� � ��� <�� CdD ����;
 .����� h2��= �� <�� ���� �,�@=��4  ���R) A���� ^�� 
* �2���  ,� \�3B�� �(  �A���Z�)1388 (������� �-

p�� �� �� �L��� A�2 A�2�;����"= ���	 ��V,� �'��>;���p��  ,� �,���= . �,�@=� 
* �'��� .Y �� @�� �2
<�� �� ���� A��T�� A�2 �'��>; �� �D��� A�2��� �� ?����� BJ$K � ��n�2 .B�� ���	 ?�	 �G�� B�

) B�� 
D; b*�F67/0�4 �4  �A���Z�) (#�1388 �.�*) �!�([�2 q,�;�� N,��| ����* .(1977 �!�([�2 �,�� �(
) B[u� �*��* �!�([�2 N,�|76/0 b&�) B�� ?����� �* ���� (3
	 (�5� � ���; �� j"�� �* A��,j; �;� -


* .���* '� ���"=� ���� ���6�  �* ���a% �4  �\� �* �*��*) �XD; b*�F �!�([�2 N,�| @��61/0 ���� �D� (
 b&�)3'�"� 
	 (C �  .B�� <�� �� ����� �� ��K � �,��$F W�T� ?, �D� ���2�  

                                                      
1Bremner 
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 F5 3 (P � ��I9I �J��J �� T�CE�G <&�b (a2� �����L: :� W� <&�b �J��J �� O�H �� ���I9I.�(  ��2�+� �3+C� 1�
  

b&� A�24  �5 
* (C � �5�)
�X4 �N�;�; 
��� �� �� ?����� � ���� 
* ���5� A��*  (�|�R �2�34) <�� A�2

��� �  ��2	����=) ������,� C� A�21388�� '�"� 
L5�M� ��� 
6M�� ( '��� ���� �* �,��i;  ,� .��2�  �*�,

�� 
,@V; �,���
�  b&� c*�M� .B�� ��� h���; ��� 
L5�M� A�24  �(�5�)
��� �� ���� ���6�  B����* <�� A�2
B=�*� �� ���  �'��>; 
���� A�2���	 
��� N$K� �� ���� ���6� ��  
��� �� .B�� G�� B�� �� ��� B����* A�2

\� �� -10 \� ���-27��5� ��	 ��2 
��� �,�� 
* B[(� � .���(2 �; 
��� ��  b&�) ������,� C� A�24 @�� �(C �
��� 
�") �� ��� B����* 
��� 
��� 
* B[(� �'��>; �&,�@� �� EF�� �b�  
* A���	 ���5� �G�� B�� A�2

�� '�"� ���� 
��� .�2�  '�"� �� ���� 
* ���5� '�@��  ,��"�* �G�� B�� �*�D �Z* ������,� C� A�2
�� 
��� �� � ��2� �D -6�� ��2�"� A��V�X*�� �  .��  


�X4 �,��� 
* 
D; �* 
$I�=  �* ����5� A��*�;� ��  �=��  h�6�(� `�[;�� ����� 
* ���5� '�@�� � �'��>; '�"=
�� ��2�"� �Z* �� ���� 
* ���5� �,�@=� .�� �,�@=� �* �G�� B�� �*�D A�2 �4  \� cY���  ,� �� <��
B�� ����2 
* 
	�
���  ,� �� h,�� ���6� �,�@=� � �&2� ^�[�	�; �D� b�5  ,���) B�� ��� bI�R ��2

 �@,����1389.( .aT�� �<�� W�T� '�� �,��$F � �&2� ^�[�	�; �,�@=� �k� ���Z* �� ���� A�,d4�*�D A�2 
N5�F �� � A�i�% ^�I 
* ���� B("� 
; ^�[D� 
V��� �� � �
�=�, �2�	 G�� B��  � q~,� ��J� �;�[�	�;

B�� ��� h2��= �B�;���4 #���� �.�u� A��*)1 '���� �2 �1996.( �Z* �� ���5� �,�@=� �G�� B�� �*�D A�2

��� �,��� �*  @�� �B�� G�� B�� �*�D A�2 �Z* �� �� � B$�� ���6� �,�@=� �� �	�R 
	 �^�*�� A��*

 .���� ���Z�2 ��J� A�!,� b��% ��) �2 
* �i�%  ,� E�V; z%�* �<�� ���� ^��D� W�; ���� CdD
^�>5� ^�I�� <�� �� �2 �.�u� A��*) ����';��*3  �'���&�2 �2014 ����44  �'���&�2 �2015 ���,��=  ,� ��� (

 �� � �?"� h�$F� � <�� '�* '�D b�5�*
V��� ��	 �G�� B�� A�2 <�� �� �5� ���  �,�4 ���(* A��T� �
  .B�� b��T�  

                                                      
1Stumm 
2Morgan 
3Burton 
4Pigna 
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 F5 4�Cc : �)9�) �� (a2�) ��I9I �I�92G 1(CJ ����) O�H 1�
 �)9�) (P) � (>
�� '�� 1�
  �� �D=�I�J �
 ����) �C������ PG 1�


�2	����= ،1388.( �)9�) d�3) �� ��I9I ��(3� �(�G 'D� �� F��B ����e9: .<E� �(  Q�	� ��9,: 1�� ��(  1����J .<E�  
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���� A�2  A�2
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