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h�%0 1. 7 �$1 *�J�� 7 &�H��H� )8��8 �( � u�5 %Y�� )BiAb (A) ���� :(A �� ) 
�.BiAb (B) ���� (B �� (�.  

Bi Ab (A)   

Sample BA11  BA10  BA9  BA8  BA7  BA6  BA5  BA4  BA3  BA2  BA1 

10  15  10  6  5  7  4  10  5  7  12  Porosity 

Arvan Bi Ab (B)  

Sample AR BB9 BB8 BB7 BB6 BB5 BB4 BB3 BB2 BB1 

25 7 7 15 5 15 10 6 15 15 Porosity 
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 ���L� �$"� ^
�%�+ ���, �V	� &�;�� &��% Q+ �%

	� Q�.�+ �"� !�' 
( �� .��
%   

  

 
*H� 10#��74. . XRD )8��8  ��('���$�  )DO�7 �%27 �� '���$� �JY$ �8�� � �J� (TC$ .)2C�O7 ���7�� �.  4$ d �J� Q���� (� V��$

*& )DO�7 '���$� �� � 8�+$�. � � �J� E�8�8�� ��:5 � �$��$ �8�� (Q 
_ V� �J� �� �$�( ��� �8�� � � ���( ��(  �� ��0�7 ��(

�� �%27 '���$�) � �J� xA5 4$ %2� '���$� (�..  

  

h�%0 2 .)8��8 �� d �J� Q���� %Y�� '���$� ��( )2C�O7 ���7 )DO�7 ( �^�� )� ' ��& 4$ � K�%H� 4$ ` H9� )� @� �� Q���� ���D7 .

�%� u�7 @� .%8$  

Sample 
(BiAb (A)) 

Carbonate 

(%) 
Sample 

(BiAb (B)) 

Carbonate 
(%) 

Sample 
(Arvan) 

Carbonate 
(%) 

BA1 79.8 BB1 79.6 AR 88.7 

BA2 85.8 BB2 86.6   

BA3 88.1 BB3 85.4   

BA4 79.8 BB4 95.6   

BA5 81.2 BB5 84.3   

BA6 90 BB6 70.8   
BA7 86.6 BB7 81.9   

BA8 77 BB8 85.4   

BA9 94. 3 BB9 77.1   

BA10 81.8 - -   

BA11 88.7 - -   

      
MAX 90 MAX 95.6   
MIN 77 MIN 70.8   

MEAN 83.9 MEAN 83   

S.D. 4.5 S.D*. 6.9   

S.D.: standard deviation                        
    

107  

  



���������  
������ ����8 ����� 
15 ������� � ���� 
1399    

 

 

'���$� �� ��!"  

!*�2 !"M �� ��3	���3 F
(  ^
�%�+ ��u*� �"�
C� 
% �"
(
��� 5���3 Q�.�+  �Y �� !+ �� ��G
3 @63 �'���RT

 4- �'�� � ��"T�L��% ���";�A ��"
�'�� F
(��"��A
J!'� �3	���3 F
(  �
��� ���
%.  � �A � ��V� �V
� 

16  ]��3 ��3	���3 !�' )"
��-OES-ICP  �� �
h�

 !+!*A
" F
(  /��: 	� &-3 &
�  
% .@�� ��� ����
 !% !:�3!*A
" F
( )�% Q�.�+ �"�
C� ��"
�'���RT �� �3

���% �V	� �� (�
$*�� =��`3 �?)  	� ��V� �s�  �
 !CD�� �3	���3��  �Q�.��*�� �Q";��� � �A �V
�  .��
%

)�% !+ ��*.( ;�$�� � �(- �Q��
*#&- &�;�� �"�3  
(
5# !CD�� 	�.@�� ��� ��(
�� &��	� 

  

h�%0 3)�3�� . ��( #��74. ��� � � )ICP-OES ()DO�7  .)2C�O7 ���7) �zJ;Ca  ��� 
(%) u�5�u�5� Y��\ )mg/kg (�7 %���.( 

Section 

Element Ca Mg Na K Sr Fe Al Cu Mn Ni 

D.L. 100 100 100 100 2 100 100 1 5 1 

BiAb1 BA1 >10% 3511 787 572 1624 1427 2289 4 33 9 

 
BA2 >10% 4139 871 919 1635 2369 3895 4 54 9 

 
BA5 >10% 3721 625 227 1872 679 1192 4 20 6 

 
BA6 >10% 3948 741 347 1901 857 1282 5 20 5 

 
BA8 >10% 3794 667 318 1949 641 903 4 30 9 

 
BA9 >10% 2956 583 237 1681 591 868 4 17 5 

 
BA10 >10% 2918 589 196 1501 667 718 3 21 6 

 
BA11 >10% 2568 577 113 1623 1786 460 5 23 15 

 
MAX 

 
4139 871 919 1949 2369 3895 5 54 15 

 
MIN 

 
2568 577 113 1501 591 460 3 17 5 

 
MEAN 

 
3521.6 680 366.1 1723.2 1127.1 1450.9 4.1 27.3 8 

 
S.D. 

 
563.5 109 261.8 161.9 662.8 1129.5 0.6 12.1 3.3 

BiAb2 BB1 >10% 3474 880 800 1560 2879 3497 10 68 9 

 
BB2 >10% 2803 667 146 1673 499 503 3 14 10 

 
BB3 >10% 2937 803 385 1680 943 1427 3 19 5 

 
BB4 >10% 2868 621 130 1640 374 442 3 10 6 

 
BB6 >10% 2814 704 422 1555 974 1579 5 24 7 

 
BB8 >10% 4148 1209 1165 1666 3246 4854 6 75 9 

 
BB9 >10% 4283 1270 1321 1607 3480 5863 8 80 8 

 
MAX 

 
4283 1270 1321 1680 3480 5863 10 80 10 

 
MIN 

 
2803 621 130 1555 374 442 3 10 5 

 
MEAN 

 
3332.4 879.1 624.1 1625.9 1770.7 2595 5.4 41.4 7.7 

 
S.D. 

 
646.8 261.3 479.6 52.7 1367.1 2160.4 2.8 31.3 1.8 

Arvan AR >10% 4698 7221 1232 2937 8125 3122 9 215 62 

S.D.: standard deviation, D.L.: detection limit 
 

d�1 �7 :�C� �`�*B� 5���  !% �3	���3 	� Q";��� 	�
 .�	�� �$*.%�3	���3 	� Q";��� &�;�� &��% M
%  F
(

�% &�\� 5# !CD�� � 4- &��	�)�%��G
3 @63 �3  	�[?
=N�: F�*+
%�
�� � 
(  @�.�+ E� �� k
3�'  !+ @�� 
(
Q";��� �� 	�� ���
%  5��)11 �L�( . � Q";��� �
"� @Y�Z
4��	"�� F	�t�Q.�
�	� ]��3 o  5���3 n:�� 
(

�� @����	- ���  �@�
�*�#)2005(.  !% @����	- 	�[?

5# !CD�� 	� @�.�+ ���'( &��	� � ��:� �
+ 	� @"��+

�% &�\�  4-&
'�� 	�[? ;� � !u�3 F
(  �*"���� � F�
 Q";����# @�.�+ &�� !*�2 �� &
� !+ !CD�� 	�

��  ���
%���L� �$"�  )"�;A� �% 	� Q";��� 	��C�
�3	���3 �� !CD�� F
(  .��
% !'�J 4- �
$*�
,
�3	���3 �� ��G
3 Q";��� 	��C� F�	 �% ;� �
�  .�	�t�

4- 	� �s�  �"� 	��C�  �� ^	� !% �"��� F
(mmol/L 
10 �� ��
h3  ��G
3 @63 4- !+ F�	��� 	� ;: !% ���+

F��BN3  ��
% !*A�� 	��8 
( �@�
�*�#)2005(. ��C� 	
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%��	 F��%

 5�L� !% Q";��� 	��C� )"�;A� ;� � !\L
D� �	�� !CD��
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$��$d �8 :)�% @����	- 	� Q�.��*�� 	��C� �� �3
@�� @�.�+ ),�J @�  !% @�.�+ !% @����	- ���u3 .

4- !3 !% �h�� �F;T
"� ��"��A � ��"	�0*� F
(  ����
��"
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% @�.�+ �� �3 ���  �	;"��)
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�*�# j2005(. Q.�
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( &��% /
\A

!'�J �3	���3 F
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(
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Q.�
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"  �@�
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"� 5# !CD�� F
(�� �	 &��	�  &��3
5# !'�J 4- �
"� F	�� !%.��� @N. ;� &��	�  

�% !CD�� �3	���3  � @�� �*."� @�.�+ E� �� 4-
)�%3Q.�
�	� � &
(
�� ��G
3 @63 �  ��� 5���3 
(

4��	 @ �� ��$
�� .@�� 	
�.% �*."� @�.�+ F	�t�
) M
%µmol/m2h 1500@�� (  �&
��L � �*�#	
+)1992�( 

�% !CD�� 	� Q�.��*�� �
"� 	��C� �"��%
�%  !h�* 4-
Q.�
�	� @L
,�  � Q�.�+ ^
�%�+ 4��	 	� &
(
�� � 
(
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��W@ "� !+Wb�� �W E�G
3 �% ��S W"��A ��W F
(��
4��	 �F;T
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*
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*H� 11 (TC$ .'���$� �� d�1 �7 Q$  L� )�7$�  )DO�7 ��(*&) �$��$AR�� � ( ) �.BA, BB.( # �)7 '��q �$1  d�1 �7 )DO�7 ��

*&�$��$ (��$ �%� �%�� d� 8�+�$ ��:5 * C� )� )� �7 � 8�+$�. � �( )8��8 4$ ��$%2� �� ��$�. �$�7 � d� 8�+�$ ��0� .%���  ��(

�� '���$� ) �.BA2, BA6��$ �%� d�1 �7 �$%D7 #�$13$ u0�7 (. �( )J 7 �$���8  )DO�7 �� d �8$��$ �$*&) �$��$AR�� � (  �.

)BA, BB( # �)*& )DO�7 �� �$1 7 '���7 �%�� �$��$ (��� ./ ()J 7 �$���8 # �) )2C�O7 ���7 )DO�7 �� d�%� �$ '��7q�$%D  ��

*&(��$ �%� �%�� �$��$ V� ()J 7 �$���8 �$  )DO�7 �� d ���&*&) �$��$AR�� � ( ) �.BA, BB.(  
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(
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 	� ��" ^����u3 .@�� !*A
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# 5sA �*����%
5# !CD���	��% !CD�� 	� � r�� &�  @�� �
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� ���3���(�  @63 � 4- cS*,� F
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�% !CD�� 5# !CD�� 	� .��
% 4- �
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h�%0 4. ��$�  ��(#��74. *U3 �� )2C�O7 ���7 {a��7 �. ��� � ��!" ��( ����  h��) 1 ��& �1396 .()��$�  �8�� ��( �TDS u�5 � 

)mg/l
( EC u�5� )µs/cm () u�5� �7� �˚C�7 ( %���.(  

  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  

  
*H� 12. r��& �$���8 )1944 :()�FI �. )8��8 ����X� � (e �) E�8 *& ��() �$��$AR�� � ( ) �.BA( U3 �� �� �. e �) 1 ��& � ���� *

�7 ` �J���J� E�8 4$ )�FI �� ( �� )�FI �� )� Q��9� '�$ �� %��� �7 ` �J���J� WJ��7 e � 4$ �. .(%���  

Autumn  Spring 
 

Arvan BiAb  Arvan BiAb  

30.6 27.1  208.4 43.15 Mg2+ 

742 171  856.8 48.96 Ca2+ 

78.1 76.7  83.48 8.68 K+ 

663.7 79.4  644.7 84 Na+ 

17371 205  16840 212.7 Cl- 

0 0  0 0 CO3
2- 

3260 570  3050 360 HCO3
- 

2276 114.8  2196 75.3 SO4
2- 

35 23  35 23 Temp. 

7.25 6.68  7.04 6.81 pH 

44800 1783  4330 1495 EC 

1860 540  3000 300 Total Hardness 

29120 1158.95  2814.5 971.75 TDS 
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 *H�13.  (TC$��8 �$� %�$J� *��D7 �� d�%� �$���8)8 *& )�FI �. ��() �$��$AR�� � ( ) �.BA �$���8 (� V(Na/Cl  *��D7 ��EC .

��$�  WX �4 �� �(Na/Cl = 1 �7 ��F8 )� %8�$� �$- *& )�FI �. %(�) �$��$AR�� � ( ) �.BA#�� �� (  h��c� ��I� �� 74�4 ��(

.��$ �%� k�H27 �8��  
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