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� +S�0� 3�5$� �� �5�" .'<	  &��M() � ��'��
)1382 ( �/� 
 � � 0 ���� �6$M5�%M�� �5�%	 	

+S�0�`�5 +S�0� �T%5 �	f E�b0�� ��%/F6  �)
 ��'� �� 3�c�� E/�m/s 4 -10 ×28/1 ��
%	 � .�$(0 �

 ��%	 �/_	 ��'�45�  � �S�M!� E/� 3" 34<�� �C��

+S�0�`�5 %/5 	 3-/�� �� �%/F6  ���	%" �)
 ���$�%	'�4-).%�� �$8� .  B4-�5 �o��	 �GS�0� �)

&
  � 2
 rX(6 � %4-	 `�5 �� ��5� gM< �  �� �)
30!0 �5�" B4-�5 �$8� � +S�0�  � �� �� �0���E/� 
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`�5.�5� ) ��	 3" �/L0
  � �S�M!� E/�  � �/)
E/�%	�	 �5� .'/�%; W�M!� �	_$" �	$5� � &��  �� 

�� .�-�� E/� &$/  � ��%	 'G$� � ���� '0�$� )  �
���"%� 2
 �� �$8$� .1�)3�c�� ��� ;  %I0 ��

.�$< 34J%;  
  

 �	+-�+��4��+�JK ��  

%��?� '0�� �5�%	 �C82
 ��$< �� .1 ���) ���� ;
 �/�') &�����M/%4MG� 2
 &
 ) .b45� U/ R5$�

 W(� W	K .'�L�5+'�)SENSO DIRECT CON200 (
. �'0� �&(G
 �$!"  � '0$�/$G �"%< 3	 \7�4� �%�;

 WM<) '/�%;4.(  � �� �M/%4MG� �/�') .b45� E/�20 
�5� �K� 	 � %4� %	 :�(/ 5/0± �� �L�5  �� .'/(0

�/�') ��'�� �)�H6 E/�  .1 2
 �M/%4MG� �)  �� ��� ;
  �) +5 35 ��1394  �1396 �	$0 P�6 �� +5 %) � (

.� ��.1 ��G�J �)  (.� %C� � ���%�  �) )
. �'0� . �'0�  � W�K .'/�%; �%�; 3	 �$"F� .b45� ��%�;

 +$7�� U("���'045� 30��" 3	 a$	%�)5 � (.'0  ��
 ���25 �405 38��.'/�%; �L�5�� ��%;  

  

����� Y���	( � �+��� ���Z/���	( ��  

  �C8 QL0��/� 
 )� �(�<��'�)�  U/ .1 %)  �
 30$(0 2
 �(8)�<  (30$(0 .� %�� ��1396  �<��%	

 .'/�%;��%	  3�C� %I0 ��$� 2
 .1 �'4	� �30$(0 %)
	 WK�'�3�'� 20  rX(6 3��K��%c	 � 30$(0 �)  ����%	
E/'�1  34-< .1 2
 	 �	 '<30$(0  � '�	 � ��%�;

30$(0 ��(� '/�%; W�4�� .b!/� 
 3	 �/%5 ).  :X5
 ��'����V�7K �W"pH �&$/ �M/%4MG� �/�') � �7k� �)

)EC ( &
#�� 3	 2S�J � 2
 �� ���'045� �) :/��)
 �&��M() �2012( . �'0�  �%�; +�'8) '<2( . E/� ��

�L�5  %/��� �)�M/%4MG� �/�') �/�') U(" 3	 P�5
�M/%4MG���G$5 � ��%4(/%7" #�� 3	  �/%4�0 � ��%4�0

R5$�  %4�$�$J�%4MX5��  R5$� B�546 � B/'5 %/���
7J�B  %4�$�$JB) .'/�%; E����E��1  %/��� �B�-7"

�	 �B/����  '/�%7" � ��	%"3	 � #��dBL5d� �L
. �'0� �%�;.'0'<  

  

 [H�� � �����+��; �N��J���   
 �	/ �� �C8.1 2
 ���"%� @!���)��� ; �

U(0 W" �)%4���6 ) +$7�� �)TDS�� �(  E	%"'�-"�

 ��%	 � ��$,� 34/'�5� ���<� :/'0� �+$7�� �� 

��-0 37(8  � )Na/(Na+Cl) �Cl/(Cl+HCO3)  �

Na/Ca  �Mg/Ca � 3�5�� +�'8) '/�%; ���
%	 3.( 
 W" %4���6U(0 �)   +$7��2
 ��&$/ 3�7" W�< �  �)

+$MG$� U/  � 3" �5� ��7�� ���� � )�Jk  FJ�� 	
5/1 �� �$�T %4� �%M��  '��" � &$47�())`0�r �1972( 

 &
 ��'�� � \��� ��(� ��2
 ��%		 �/) 
�/�') ) �M/%4MG�EC ( ��-� / � %4("7175/0 
�5�  %	 :�(/ %4�   �3c	�� 1 2
 ��%	 �  	 �/)EC  E�	

7175/0  �9/111 �5�  %	 :�(/ %4�   �3c	�� 2  	 �
 �/  �K��� ���
%	 ��%;  ��J$5�(")2017(.  E/� ��

�)�H6  %/��� 3	 38$� 	EC . �'0� ��'�� �.'< �%�;
TDS   �3c	�� 2 3�5�� .'/�%;   

  

TDSmg/L(ppm) = 0.00000003351240016Ec
3 

+ 

0.000049948901244919Ec2 + 

0.500944688449521Ec -0.00823364899058809  
 

TDSmg/L(ppm) = - 0.000000000005886729Ec
3
 

+0.000001573823009374Ec2 + 

0.564100864596031Ec
 
-2.0598990943585  

 

 ��%	 ��'�� E����CO2 2
 �� +$7�� �� 
 35 � #��
) �J�%;$�$04500-CO2  B) U/%4(/%4�� �(4500- CO2  

C � (��) ���54500-CO2  D (#�� �� �) ���'045� 
 �M/%�� ��$(T �<�'C	 E(L0�)1995 ( .�5� .'< 3V���

 E/� ���)�H6   � .��45� 	 � ���5�� #�� U(" 3	
.����)b!/� 
 �) ��V�7K)W"  �'4	� �(34/'�5� �

�	 ��V�7K  � ���	%" 3c	��3  ��'�� :X5 � 3�5��
��E	%"'�-"�  R5$� 2
 �� +$7�� 3c	��4  ���
%	

 .'/�%; ��ST R	��� E/� ��ALK 30!0 ��'�� �
��V�7K >-� %	 W"mg/L .�5�  

  

 [ ]
( )( )

( )( )10

10

3
1094.01

105
−

−

−−

×+

×
=

pH

pH

TALK
HCO  

 

( ) [ ] ( )pH

aq HCOfreeCO
−−

××=−
6

32 102 
 

) ��<� Y�< 3�5�� #�� U(" 3	SI ��%	 3" �(
B4-�5  � 34-	 3c	�� �5  �%�7L0_)1936 .'< 3V��� (

�� �5� 2
 W/(� &���� &�$� ��	%" >�5%� ��%	-

 � ��	) �$(0 ���
%	  � 3�5�� ��  	 B4-�5 �� B�-7"
 �&��M()1965  .(  

SI= pHa-pHc 
 

 +$�%J E/� ��pHa  � ��K�� 34/'�5�pHc  ��$,� 34/'�5�
�7��S]) 3�5�� #��  � 3" �5� 2
 )
 .��  �%b�

)1(  

)2(  

)3(  

)4(  

)5(  
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1386�� ���
%	 (�5�%	 .��%;�� &!0 ) �$(T 3" ')�
 ��'�� 3" �4K� pHc   � %4("59/7  Y�< ��'�� �5�

 B�-7" ��	%" >�5%� 3	 W/(� 2
 � .�$	 ���� ��<�
 ��'�� 3" �4K� � ���� ��pHc ��	  � %�56/8  ��'�� �5�

 ��	%" +S�0� 3	 W/(� 2
 � .�$	 ���� ��<� Y�<

") '�75� � ��	 .���� �� B�-71963 �� >�5%� Y�< (
4/8 < +$�%J � 34J%; %I0 ��d�d �� ��<� Y

��$q	SI= 8.4- PHc  .�$(0 3V���  Y�< %/��� 3" '0�
30$(0 2
 ��<� 3�5�� &
 R5$� .'< ��G0
 �)

+�'8) �5� .'/�%; 3 .(  
  

E@� 4. 8�+-� � ��� �-�\�� ��Z���) �@���@]+(8�+� 8��)  ( �+-����+ P�AJ� � (^& 8��  
  

 P�-Q28�+-� ����2� . �� � �@���@]+�	+-�+ �AK+ ����& �2A_ Y� '( 	+ �-� ��4 ��� �23�� �� �+�	�4�!�  
.1 >�k NO2 

(mg/l) 

NO3 

(mg/l) 

Cl 

(mg/l) 

SO4 

(mg/l) 

HCO3 

(mg/l) 

K 

(mg/l) 

Na 

(mg/l) 

Mg 

(mg/l) 

Ca 

(mg/l) 

  EC 

 (dS/m) 

 .%K �7�(5�  $G $;  07/0  9/33  2/277  8/278  5/1218  7/3  343  5/81  8/324  960/2  

  �08K
 3f��  04/0  2/16  243  6/423  7/1616  6/3  420  33  2/515  400/2  

 P7� 3f��  03/0  65/0≤  1/694  6/199  6/3044  31  450  4/236  585  070/6  

  �KS!K 3G�'/  05/0  6/16  2/236  4/362  6/1600  9/3  450  2/96  2/364  360/3  

 �%��� �7T�$q��  04/0  9/25  46/260  8/342  3/1573  5/3  450  5/30  464  420/3  

 �%)� '(��  02/0  3/30  8/264  308  7/1639  5/3  400  6/77  7/447  440/3  

�	-� E�b0��  04/0  59/20  7/329  7/318  1814  2/8  9/418  4/91  6/449  775/3  

%�"�'�  05/0  9/33  1/694  6/423  6/3044  5/3  450  5/233  585  070/6  

WK�'�  02/0  65/0≤  2/236  6/199  5/1218  31  343  2/30  8/324  960/2  

���� g�%�0�  -  -  6/179  6/76  3/633  5/16  6/42  5/74  7/95  139/1  

  

 P�-Q3��& '( )���" ��\���� .�/�� ����	�+ 8#Q ��-� �N��J� �����+��; ����2� . ��� �23�� �+�	�4 �� ��!  

���+��;  ��& �� ��+� ��-_ ��  
WMT   WMA  WYG  WVK  WVA  WSG  %�"�'�  WK�'�   E�b0��  

TDS 1927  1915  1881  3449  1904  1615  3449  1615  2115  
pHc 87/5  93/5  94/5  41/5  82/5  08/6  08/6  41/5  84/5  
SI 53/2  47/2  46/2  99/2  58/2  32/2  99/2  32/2  56/2  

Na/ca 778/0  845/0  080/1  669/0  710/0  919/0  080/1  710/0  833/0  

Mg/Ca 286/0  108/0  436/0  665/0  106/0  417/0  665/0  106/0  336/0  

(Ca+Mg)-(Na+K) 57/24  48/13  04/14  05/41  77/21  14/21  05/41  48/13  67/22  

HCO3-( SO4+Cl) 92/31  11/28  72/34  58/35  63/37  98/16  63/37  98/16  82/30  

Na/(Na+Cl) 699/0  734/0  746/0  500/0  908/0  656/0  908/0  500/0  707/0  
Cl/(Cl+HCO3) 217/0  222/0  202/0  282/0  059/0  290/0  290/0  059/0  212/0  
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���( E�AJ" � ��`\"   

 �0M� � �0�  ��%��?� %/��� �M/%4MG� �/�') 2
3	) 
34-	�� %�?4� &�$�T( 	 3 U("Q%0 ���J�spss �0!J�)  �

&��M() �1384t E�!J�  ��01378  ��%;�  1384 ( 
 �%!	#��  �) W/�.�J%; ��%K �	/ �� ��$�  

  

a]+ - 8�+-� ����	 *+���,"'( �@���@]+   

 ��%	�/�') �0�  ��%��?� �L�5 �C8  �M/%4MG� 2

 �.1 %) �� %4���6 E/� %/��� &$45 U/ �� +5 %) ��

	3%) �� ��$� P�6) %�?4�  � �c5 U/ &�$�T  �� (�c5
.��� 3��k )� Q%0  ���J�SPSS '/�%; ���.  3	 38$� 	

. �'0� �'� +$��%�;(+5 35) )�  %�?4�  � �c5 35
5 35 �� 34-	�� &$4'< .��� �8 .�E/� %	 .�ST  �C8

�/�') �0�  ��%��?� �L�5  W" �� 2
 �M/%4MG�
�/�') E�b0�� �3�c�� .1 Q(� �M/%4MG� �	$0 %) �� )

. �'0�  �	 �%�;3 34J%; %I0 �� (��$�) .')!� U/ &�$�T
	 &$45 35 � '< 3�/�') %�?4�  � �c5 35 &�$�T 

.1 �M/%4MG� 	) ) ��'�� �d� ���$d0 +��d�	$ �)
. �'0�+�'8) '/�%; W�M!� (+5 %) �� �%�; 4  � :6 .(

.��� B�I�� 	 ).��� 3M�/� 3	 38$�   )�5�%	 ��%	 �)
 ���
 �$0 �U/%4���6.'�<	 +�%0 �4-/	  ��%	 �FG

 34�G�%0 ����� �5�%	&
 �) .��45� �J!4"� ��G0
  �
'< ��%8� W(�G��$45� 3" 	 &
3 ��$k 

Analyze�Descriptive Statistics � Explore �5� 
)�%;�  1384( ����� �W(�G��$45� E/� ��%8� 	 .

.��� 34�G�%0 %) �)  �c5  �.��
 U(" 3	 %�?4�  �)
g�%;$(G$"-�%�6< � g$0%(�5�- &��(�� �c5 	 U7/�

95 ��%K �5�%	 ��$� 'k��   � &��(��  � :6 �J%;
�$	 +�%0.��� �/ $� &  �c5 %) ��%	 ���'045� %�?4� �)
 %�?4�  � � '< 34�5.���  �) �� � �/5�< �%6

3��k  ��� �.��� )�  %�4��0)Missing(   � :6 .'/�%;
 ��%6 %/��� gF� :0/��� ��G0
3	  #�� ��')!� ��%M�

.��� ��� %	 W(�G��$45� 	 )Analyze �General 

linear model � Repeated measures  .'/�%; QL0�
.��� &�$	 +�%0 %	 .�ST  :0/��$" &�$	 &-() �)

.���  ) ��0 �55� a%< ��6 ��7� ���
 �5�%	 �$0 E/�
�� ��$<  R5$� a%< E/� �FG&$� 
  �5�%	 ��$� �/�%"

�J%; ��%K � ����$� ��  :0/��$" �0-() 3��%J 3"
��'�� R5$� P  �� E/�&$� 
 %b0 ���/ ��'��) 'P< 

05/0( �E�b0�� E�	 ���� Y��!� ��%	)  � �(��4-� �
�
� .F  .��45�'/�%; ����$� �� � �/�%" ~%J 3"

.���  w5� %	 )&$� 
 �/�%" �%; ��/'�  Y��!� ��%	
���� .��� E�b0�� E�	 ���� ���� )� .��
  �  ��q� �)

	 � .'<3  .H/�  � .��
Huynh- feldt Epsilon  .��45�
.'/�%;  

  

'- �@���@]+ 8�+-� ���@� *+���," '(   

 R5$� 3J%� U/ :0/��� ��G0
ANOV ��'�� �� ���� �
.1 E�	 2
 �M/%4MG� �/�')  ��$� (�0M� ��%��?�) )

.�J%; ��%K �5�%	 ���G0
 E/� ��  � 30�G5 E�b0�� B)
. �'0� W" E�b0�� B)�%�;35 E�b0��) ) (3G5 ��$�

.�J%; ��%K 3-/��  ��%8� ��%	 E/�.��� ���G0
  ��$� )
 B�I�� � ���1'0'<  W�4-� � 34-	�� %�?4� �� 3"

 &() 34-	�� %�?4� .'/�%; W�M!� ��'���/�') �M/%4MG�
�� 2
 .�%;  � ���T W�4-� %�?4� � '<	  3" �5� �/)

��k& .1)  ���� W�< ���1 E/� �� .�$<  ��%	
$� '" U/ .�%; %) ���'< 34J%; %I0 �� .  

�$c	  QL0� W��%� �7" �)�H6 E/� �� (\���� #��)
�� WM< ��1$7J ��$q	 &�$� 5 .�$(0 3V��� � �/(0  

  

cJ� � G����  

���!H� � �������������-�� ��  

E��  ��$� 	 2
 ��"��  � ���� %/  2
 >�"%� �5�<
 ���� &/%8 &
 @��8� E�	 �� 2
 3"�� Wk� $76
) �$<

 �(45$6 �1996(.1 2
 . �)  ��� ;�/�') 	 3�c�� 
 �M/%4MG�96/2  �07/6 �5� ) %4� %	 :�(/ E�b0�� 

775/3 (�K	 � U!� .'0�1615  �3449 �7��  %	 Q%;
) %4�G E�b0��21153	 ( �'<  �$<�5�  3" ��$< E/�

 Wk�`�5 +S�0�   %���� '�/
%J / � &��� 2
 ��
 �	_$" R����� '<	 . E�b0�� 	 B�-7"6/449 

�7��  � %4�G %	 Q%;�	��	%" E�b0�� 	 B�-7"1814 
�7��  >��%� 3	 �%4�G %	 Q%;��	 ������� E/%��/ %

 �0$��")46  ('k���0$�0
 � )63 ('k�� '�4-) .
3c	��  �I7] ��-0 �$�0
&)  �&$��"  �)    �7k� E/� ��

2
3	 )  >��%� ��$k 3	HCO3>Cl>SO4>NO3>NO2  �
Ca>Na>Mg>K ��'<	30$(0 ��G0
 P/40 �5�%	 .  �)  ��

Q�%;/� 35 �)�c� � %X/6)1944  �%X/6 �1955(  &!0
�� ')� 30$(0 3" �7�� �� )  &$��"  �� ).��'�� �
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.�-���  &$�0
 �7�� �� � �(�-7"  �� ).��'�� �

.�-�� �  �	%"�� WM<) 34J%; ��%K 6� (  � $G ��	 ��
Q�%;/� WM<��$"F� �)  ��.��'�� �.�-�� � 

�	 ��	%" B�-7" -  B/������ �8.'0%�; ���K$� E/�  )
�� &!0 2
 R��� �� 3" ')�  ���� %/  3�c��  ��$� �

�5�%	 �  ��'��&$��" �/�7K �) &$��"%	 �"�  �$0 �)
$�0
 � �/�7K &  �)&$�0
 %	 Z��� �)'�5�  �)

.'/�%; >G] �$K �)'�5� � �5�  3	 38$� 	 3M�/�

30$(0  .��'��) [1 �(5 �T%J � $G �� )5  WM<  �
6( 34J%; ��%K'0�2
 � .1�)��� ;  3�c�� @!�� %I0  �

2
 ��8 . � �)�  \(T B" ��	 ��	%"  �(�-7".�5� 
3	 @!�� �$0 E/��!�6 Q�%;/� U(" R5$� .'< �C

 )�1)1999(  34J/ W/'�� Q�%;/�  � �T$0 �K�� �� 3"
 %X/6)1944 (.��� �/(0 �G$C5 �C8 �/�(�<$Vr �)
�5� �� '�V���%; WM<) 7.(  

  

P�-Q 4.  d�e�" � Y��& f�g�@���@]+ 8�+-� ��Z���� ���) '( ��& �� (��� �� h���	���23���+�	�4  

8��� ��Z������   P��P�+  i�� P��  i�� P��  

E�b0�� +�� �	$0  890/3  837/3  793/3  

Q�� �	$0 E�b0��  902/3  850/3  811/3  

Q$5 �	$0 E�b0��  955/3  890/3  898/3  

Q�C1 �	$0 E�b0��  972/3  932/3  938/3  

BL�6 �	$0 E�b0��  970/3  972/3  950/3  

  
  

  

E@� 5.  E_+�� Y���� *��&�A������ <�� 
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E@� 6. ���!H� ��& '( �� ��� �23�� �+�	�4 �� i+�4��� �� �!�  �j��; k�� ��)1944  �1955(. d0lS  E@� -�����3 �  *+��L�H+

 -����� P�-Q1  
  

E@� 7. �2Ng��& '( ��������01 -����� �23�� �+�	�4 ����N� �� �!�  i+�4��� ����&)1999(d0lS .  E@� -�����3 �  *+��L�H+

 -����� P�-Q1  
  

 �I7] �$0 �&$/W� �) 2
 �� .'<  ���� %/  �b4-	
`�5 3	 �5�<�  ��GS� &����`�5&��� ��)� �

��"��+$7�� �$n� Q'T / �$n� � �/�(�< �) �)
 (�/(;� @!�� 	) $�4"�� ���� �7�T  �I7] 3"

&$/ 2
 �� �$8$� �)�� +%4�" �� ���� %/  '/(0
�S6 R5$� ��-0 �)Na/(Na+Ca)  �Cl/(Cl+HCO3) 

 W	�� ��%/��� TDS  W	K�/5�<  �:X�;) �5�
1970(30$(0 �S6 . 3�c�� �) ��WM< 8� �� &!0  ')�

 38�� �� � �$7�� � %���� �_��0� � W�J +�� 38�� �� 3"
 2
 >�"%� �2
 	 &��� `�5 �!�"�� Q��.1 �� ) 

 +%4�" .�$(0 �� E/� .�5�Q�%;/� R5$� ��� WM< �) 
9  ��0�� '�V� WM< �� .��%; 9- ZG�� �7]3 '�/
%J � 
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%J`�5 ��"�� &���-  3	 2

 Y�!� �$��WM< �� � �5� 9- 2� 30$(0 >�"%�  )

 ��.��'�� � �$G$4�G �$0 35 E�	 � ���$G�� �U)
)
 (�M�7�5 34J%; ��%K �5��7T � 2
 �3M�/� B]�  `�5 ��

.'< .%��� ���	%" &���  B/'5 � B/���� ����� �5�
 4�-0 �/_	.�5� �� �� ����� E/�  ��$k E/� 3	 &�$�

 � �	$5� �E�G4-/%"�%M�� U)
 	 .�%() 3" ��� ���$�
&�� 3/_ B/���� � B/'5 �%���� � �0�� �)  a$	%� ���

3�$� 3	 2
 w(� � ���� �$8� �%���� �)�� %/  	 ��
&
)�  3	 a$	%� %k�T E4J� _	 � +S�0� >�5

R��� .'/�%; �%���� �)   R��� �K�� �� � �5�
 `�5  � �!�	 3M7	 �5� .�$�0 B"� 2
 %	 �%����

 �%���� R��� �� &����5� .'< W�M!� Q�%;/� �� .
WM< 8 30$(0 ��	 W/(� )>cK 3	 �%�  � B�-7" �)

�	  E/� 3" '0��� ��	%"�� &!0 �$�$�  '�/
%J 3" ')�
2
 	 &��� `�5 ��"��� BC� W�T E/%�'G$� &$/  )

.�-�� 	 �$�$� E/� .�5� .�$	 �  &��� `�5 �$8$�
 ��3�c���  %"� S�K 3" ��$c0() .���� �0�$�()�'< 

.1 2
 &��� `�5 �)3() 3�c�� ��� ;  �-" ��8
.�-��  � 3" �5� BK �S�M!�� &
  � �!�	 ��	%"  

 &
 %b/� ��	 � (U)
) B�-7"R��� �	$5�  �  �)
 �%���� � �	_$"� .'< W�M!�  ���"%� ���

B/'5  ����5� 3"  &
 +S�0� �/��J� >�5 ��'��Na 

 2
 �� �$8$��5� .'/�%;. Q�%;/� WM< �) 8  &!0
�� �)� ' 3"30$(0 )2
 �  �4� � � %� R� U/��0 ��

30$(0  � ��%	 �7�	 )  �K�� �����  � ��� �� _	 ��$<
 &��� `�5 +S�0� �� +$(�� %�] �G� U/ 3" .'< ��

�� &!0 .')� �� �_	 ��'�� 3	 38$� 	 '�-"�  E	%" �� 

 +$7�� ��2
  .1 ��� ; �) 3�c��� �� �$q�  3" ���

+$7�� ���� �	�%; �))�/(;� @!�� 	 B4-�5 3	 (
�&��� `�5 gM< �  �� W�T  +S�0� +$(�� %�]

 &��� `�5 ��$< ��/  2
 .1�)  ��� ;3�c�� �
3�Gc� ��$� .�$	 .�5�  

  

� ����2�-�!�+�+	( ����  P�AJ�   

�� E	%"'�-"�) ���"%� WM< �� 3	�	 � ��	%"��	%" (
 � �� 
)+$7��(  .���� �$8� 2
 ���� ��'��'�-"� E	%"

2
 �� +$7�� �� 
��c5 �)  @!��) ���� %/  �
(�%�-(�� �'0�  ��$(T � .�$	  � %4(" 10 �7��  %	 Q%;
.�5� %4�G  34�G�2
  � ��%	 �� EM(� ���� %/  �)

 &
 �I7] 3" �5��"'0� R�J ��	 '<	 '� E/�  � %�
0�)dC	 E(Ld<�'dT �d�� ��$(d �M/%1995(� .d ��'�

��'�-"�.1 2
 �� +$7�� �� 
 E	%"�) � ; 3�c�� ��
3()  � .��45� 	 �-"R	��� 3  �4  � (���5�� #��)

	  %/��� U("pH ��V�7K � W"  � 3�5��+�'8 �� 5 
3V���  .'<.�5�  

   

E@� 8. ��& '( ���� �� d��_ d!���@� ��� �23�� �+�	�4 ��  ��N� �� �!� i+�4��� hj�4)1970(. d0lS  E@� -�����3 � 

����� *+��L�H+ -P�-Q1  
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E@� 9.  d!���@� ��& '( ���� �� d��_ �� �+�	�4 �� ��� �23�� �!� (a]+ .Log TDS  8N!� E��2� ��Cl/(Cl+HCO3) mH �

 hj�4 ��N� �� 	��)1970( 8N!� (' .Mg/Ca  8N!� E��2� ��Na/Ca  �� *�N���" ���-J� ���N�  ��] �  ��)2004(. d0lS  -�����

 E@�3 � �L�H+ -����� *+�P�-Q 1  
  

P�-Q 5. � ����2���&  '( �� P�AJ� �+	( ���� -�!�+�23�� �+�	�4 ������!�  

.1 >�k ��V�7K  W"
(mg/L)  

  34/'�5�(pH)   ���	%M�	 ��V�7K
(mg/L)  

 �� 
 E	%" '�-"� ��
(mg/L)  

 .%K �7�(5� $G $;  8/998  25/6  6/998  1123  

�08K
 3f��  2/1325  21/6  1325  1634  

P7� 3f��  4/2495  15/6  1/2495  3533  

�KS!K 3G�'/  1312  27/6  8/1311  1409  

�%��� �7T�$q��  6/1289  30/6  4/1289  1292  

�%)� '(��  1344  28/6  8/1343  1410  
  

��$c0() +�'8 �� 3" 5 .')!� �� '�� �$<�� 
�� '�-"�.1 2
 �� +$7�� �� 
 E	%")�3�c�� ��� ; 

��-	 �/  .�$	   � �1000 �7�� Q%;��   �L� %4�G
�� '/(0. P7� 3f�� .1 �� �4� &
 ��'�� �  � ��	 3	

3500 �7�� Q%;�� �� %4�G'5�.  � 34/'�5� &�$	 _	 .��
#%� 2
  ;  � ��/  %/��� �$8� �/$; �$� �
�� 2
 �� +$7�� E	%"'�-"�    � .�5� 3�c�� ���� %/ 

 &�$	 _	��'�� CO2 +$7�� 2
 E/� �� '�1 ) � 34M0
 �$�$��� �4�45� W/� �%< 3	 .��%;   

1- .1  ;  � �(C� ��	)�   � �<0 ��%���'�-"� 
 2
 �� +$7�� E	%"�5� ���� %/   ��%� 	 3" ; E/� �

 B�-7" ��	%" � 0 �%!K � 3MG ��$q	 2
 �� +$7��
3� � ��!" ����� �c5 %	 �� E�!0 .��%;  

2- �)'�/
%J '�0() ����� � +$(�� �� ����'�-"� 
 E	%"  � 3	 �$) &��� 2
)�� �;'0�	  Qb�)(  / �
��G�J  �M/r$G$�	 �) '�G$� 3	 ��K��%/�   � ��/   ;

��'�-"�2
 �� +$7�� E	%" �(0'<	��G�J .  �)
/r$G$�	�M  ����
 3	 ��$(TCO2  %/��� � .�$(0 '�G$� ��

 B" &
.�$	 R��� �� P/�'� 3	 �  �<�� 30�� �4J%	
 �)
�� %!4�� a�0 ��(� �� � �"%���%;�I7] E/�%	�	 . 

�� �/ �$8$� E	%"'�-"�  ��.1 2
 �)  3�c�� ��� ;
3()   � ��	) �-"1000 �7�� �$� �(%4�G �� Q%; 7�G�� 

 � �0��� @!�� %	�	�%;   ; E/��5� .  
3-  &�$	 _	 ��'�� ; ��'�-"� E	%"�d +$7���  2


.1�) ��� ; 3�c�� 3() � ��-" ��  '0�$�W�T 
 �)1 &��� ����CL� �;��$� �� ��G�J %f� &$/

&r��'�) .�$< 34J%; %I0 ��   
  

 '( k�N�+ h�-�+  

�� ��'�� 3	 38$� 	  2
 �� +$7�� E	%"'�-"�
.1 �) +S�0� ��'�45� 3	 �/�T 	 � 3�c�� ��� ; /F6�% 

`�5  2
 3" �5� B7-� �3�c�� ���	%" %4-	  ���� %/ 
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 `�5 �� �$8$� B/���� � B�-7" ��	%"  � ���'��
 '5%	 E��  �c5 3	 �4K� � .�$(0 W� �$� �� �� &���

��  ; ��%J � �!J �)" %f� ��   � ���'�� �E	%"'�-"�
"d��	% � � B�-7"d� B/���d� �� 2
 �� +$7�d3 E�!0

��" '/(03� E/� 3&$/ �)" >�5 ���!0  � B�-7" �)
�� 2
 �� B/'5 ��-0 &���� �/��J� � B/����  .��%;

3� �$8�E�!0+0" ��� %	 '��5 �)  ��� %	 � 2
 �)
3�$	30!0 �3�c�� �� �T��  �)/� 2
 W/(�  � ��d E
.1� �5� B�-7" ��	%" >�5%� 3	 )d� &���d W/(
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 ��$,� 34/'�5� U(" 3	 &�$�PHc Y�< � (
) ��<�SI �&��M() � ��	) �$(0 ���
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 U(" 	 >��%� 3	 3" ��<� :/'0� � ��$,� 34/'�5�
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+�'8) �5� 3  � %4(" >��%� 3	 (59/7  � .�$	 ���� �
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�� �� �/  ���	
 2
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E@� 10.  �+����Box plot 8�+-� ����]�� � ������� ��Z���� *+���," �� n������& '( �@���@]+ ��� �23�� �+�	�4�!�  
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Abstract 
Groundwater in some of the agricultural wells of Hamadan Province (including around the Hamehkasi 

village) has bubbles of gas and physically its taste is sour, bitter and burning. To postulate its origin 

and the trend of variation of the composition is important task for planing and continous  using. 

Therefore, in this research, the origin of anomalies and the trending of its composition change was 

evaluated. For this purpose, six gaseous wells were identified and their electrical conductivity was 

monitored15 times over three years (five times each year). The trending of their electrical conductivity 

changes were evaluated by SPSS software. Additionally, from each well, one sample was collected 

and for determination of the total alkalinity, Electrical Conductivity, Cations and Anions were 

analyzed. Thier chemical indices were calculated and evaluated by using different diagrams. The 

results showed that the water of all wells is fresh, show the Ca-Mg-HCO3 type. In these waters, the 

concentration of soluble carbon dioxide is more than 1000 mg/L. The abnormal composition of wells 

water due to from reaction between the water and the reservoir rock with involvement of hydrothermal 

fluids. Part of the reservoir rock consists of lime and the other part consists of marl and evaporite 

sediments. The statistical analysis of trending of water composition change indicates that the electrical 

conductivity decreases significantly over time, which  firstly, confirms the involvement of 

hydrothermal fluids in rock-water reaction and secondly, it will be the hope of improving the water 

quality in future. 
 

Keywords: poor quality water, Hydrothermal fluids, Rock-water reaction, HamehKasi, Hamadan 
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