
� .� ���� 	
�� ���� ���� ������� ����       ��� 	
�� ���� ��������� �����  . ����������� ��!� �"#� $%&� �	'�����()

* . ����!+���� ���� �������,&+ � -�./ 	
�� %0�, ���&� �	'��%� $#1��� � �"2

��������	 ��� �� � ���� ������ ��� �	 ������ ���	������   ! �	 "��#��	 �� 
$�	%&�'!����� �

*�������	
�� )M.Sc.(���	� ���� �)M.Sc.(�� 	��������� � ��	�)Ph.D.(!

*"#$�� %���&'" :���� ���� ������� ������� 	
�� ���� ��������� ������ ���� 	
�� 

)*� +�#,	�-�.:alijafari1362@gmail.com
������ ���	�
� ��:��/�/�������� ���� :��/�/��

�����
���
�:��� ! " #$%&' �(��") ' �*�+�", �-� ' ���� .�/� �, �% �0& 12 3&�4& 5��� �6$� ���� 12 7& ! �"� )'  8& �8'��& 9:����% ;�<$% �� =+�>� .�?� @2 �

 @ >-��")  �%��"�	 	 �, �A& ��0 ' �B�0�� ��8 � ' ;�
<A& C�>� @2 D	�� C��>!"�A�0�, .	�� C��>! �, �'FG"(H �'�' IJ�BK$0 �)�A ."��� ! 8& " �0& .�*�
3�L� ��F0 &� 1���$$% (�A�:�� �%�$ .,�	��& =� .2�M�?$� " I ��& *B% ;�<$%�?�) ��*�+�" @2 ��&� C�'�N.

3�B :0��,">A�<� ���A� ! ="��&�K, 0� �J	(A& @�) @2 "��� �?L� 8& ��) .�� @2 �A�! ����� ' 1F�BJ @2*G�O.

�'� ' �& ��B:&�, J& �
-� .��B�<�&��� OJpH<P0 IC�&�Q �R�� I">H% �HS I9��� =% � =% ' �& � ; H-� ���R)Total Dissolved Solid (�8&�A&���J �, ' 
�
� V�0&&�A& ��:� I�:A2 ��W��� ! "	XAY =��) �&� I��*R�:� I�A("� % � ' �Z� V ���A�) ..

�<A�[:�A *A �� �BJ�A& 50 <� ��) �)&��, �	XAY W� �)�\/]^(&� I� �A()�\/\(��� ! I") _/`� (� % � '� V )��/� (, �.

<A��6���J:	(A& @�) @2 D,�$� ">A�<� �=��� !"� �<)& ��A� ! ' $<>B� ' �" ��F0 �A& �3�L�AY 4 �� &� 1���$$%"�:� C�� � �%�$.

H%���a&'�B:@2 /@ 0��&��J"���*�)

 3%��� ���� ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ'�4�/.�-  ������0):9 ����8 �%"7 �5.6 ��&;< �:>?@>A

���
�
3���B�CD�� E %4#' � �%8%F�� %&� � ���� G% H��I� $

J+ 5� 5D ��� ��%%� �6C� ���� �� K��B ���� .��E# 	C

3���B� �#�� ��� ���2����� � #����� ��2 ���� 

 � ��	���!�5LC� 2����M7N�2/�87�� �CE �� � #7B�C��L

� ����� O�����)� .(��� 0�'�� ������B ��  �	�

5R�R��2��+ 5'L� #SO��D 5R�R � � T��C�  U��D 5� ���+
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�	&7�) U.S EPA(O�� ���3 �� �� B2) e�87&�(��I��4 �

����"�� 5,LI 	C�2�D��. �%<�B ���� G#� ��`V86+
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�%� ���� 2�4.E �42 O� ��  ������	����)c(.

���7�����2�����E 3���B n�7"3 �� 	��Y��R�  �/�� 

Z��2�O�pH7\� �0���
 5��� ��� �%	#57�.N %F������

N�� �.D% ��	��8TDS�����3 �o8� ��2T�.&�  ��% ��'

��3��%9" ��O� �� �  4%��%9!� �� O� �� p�8+ ��4�+# G

 n�7"3 �� �Y�� [���/3���B� �� %97""��2������ 

	C7"�.

3���B ��CD �� ��E�# 	CR�R �� O���5� ��%� 4���+ 	

 _�����+ 5� 0��"B%������ 0�"���  . ����Y� �q� 

5R�R [B�� �� O���� ���� U��D 5� ���+# �� O� ��

5R�R����� ���D 5D �1��� �E� _��� 2 ��  G#�5R�R � �	� ��

7� ��%1��� 562� %�7�2��� 2 -�Z O� 1�r8� ���	���B.

7��	!� 0��q� 5� 5��+ ��N� � ��M72��� � �� # �� G	�#�	

��+ ��% �O� 0�" ����8���# UD%;	���B �s� �� O� 3# �

��t����� 2 -�Z���.� H	�#���� �5VR�u� G"��7� % [

�B3	��#��t����� �2 O�O���!� R4������ [��� 

���B O�;M+ �� %5 5��BO�3 %��` O� ��� O� � ��

��+ 5'L� �� �����#�!� S��� 2.

Consiller
'� ' �& �� �B

<�+ 5VR�u� v��%;Vu,� �  �  O� 5VR�u� ���� 5V���

R4�� �!� O�����B O� [��� ;M+ �� %3 5��B 5% ��

�5.<� ���C/�+#��+ SLC� G%7����� O� ��!� O� �	CCD G �� 

� -�8B �!� ���	&� �� ��` 5,.
 U�5'8D SLC� ���C/

��+%�!� O� G� R4� �� ����� O� ���+ 5'L�#S� #�!� G

���. v�86� �� bc5��8� � �� 0	�#[ME -�8+ �� T�"'2��

� � T��55s&R 0��<�257����� 	� .VN�� %E��J� �%F�

��`��2��+ %R4�� �!� O� �	CCD G ��  '#�4� �� -�8B �!�

 T�	����� �	� ����� .

5��8������2��;M+ %3 w�4� 5��B 5% $,E ��O� �����B 

�����` ����,7"�%e�8���%����B	V���` x8� ����� ��

5iL���+#�!� SR4�� �����5u,�  -�6��	�.

N5��8� �� [L�����2� �� %���B ���� �� � ��% �

5��8������2 ��� O� ��% �� � ���� ��7"�% 0	� 5� O� �

N� 	C`% ��� 5, 	� ]��B O� �+����ar�  ��	,� 5� 5��8� 

7����� -�Z5	� �5��8����� 5� ��# [,7C� ����	�	� . 2���

5��8������2H�d ��2��7��� %'� 5 96
 �%9R % ���;7�� �7

	�. �7����� �� pH 0���
 5��� � 5��8� -��C� �������2

5�+�+%� _�pH �7� T	�AQUALITIC� yC���� �%���2

���	��3%�2���7����� � 	�	� 27\� ".D %.N �9%F����� � 

TDS���� �� #R��� 	7� ���	��7�� p��� �� ����%	� 4)z(.

 ',��� :�/"����	0� +�1 � 23 4 � 5 �*6#� 	2� 78 %���� 9�

ZS ��&�/R ��+�" ��� ���*) 
&�/R ; 4�+�"&�/R b�G�+�"

�49º 38' 37'' E37º 22' 18'' N

 49º 38' 48'' E37º 22' 31'' N

*49º 38' 49'' E37º 22' 46'' N

b49º 38' 21'' E37º 22' 38'' N

c49º 36' 35'' E37º 18' 27'' N

?49º 38' 47'' E37º 22' 18'' N

�����	�� 3%�2�7�������27\�".D %9� .N %F����� n��

+%���7% �� �E� ��'� �TDS�� ���;7�� �� N�� n�� % �	��8

���	�� o�B3%�2	� .ar��� ��!` �� �{B T��	7� 

5L��&�3���B��t����� � 2{B�� [��� O� 2��

R��Z%5)Langelier Saturation Index(�� �#��4)Ryzner 

Saturation Index( �8��!+)Aggressive Index ( �

��D��#p�)Pokurious index(	� ���;7�� .

���#��	�� �N� #aF����+ p��� �� ��{\�� �� �!��  ���D

�R�
2��� # v�L�� �v�L���# 0�C��D _"
�� O� v�L�� |�E �

".D%� � 9%F���E�d %O� �B} �� ��%��� � ���D# ��6

�C��D O���".D 0% 9#46+ �# �� 5���)^.(

2���R��Z {B�� �� 5L��&� %�� � 5# ���4a���	� �� �����

pH+��$pH ��	,� � �7� pHs 5u��� �� �� � ���+�# G

{B������&� �� 5L�D �.

 5u����:pHs = [(9.3+log A+ log B)-(log C + log D)]

=pHspH".~ 0�C��~ �� v�L�� �R�
 �� O� %9

=A TDS O�)�%.R �� -�3 %�7(

=B O� 0���
 5��� )7��� 5���%����(

=C7\� ".~ % 9)�%.R �� -�3 %".~ 0�C��~ �7%9(

=D.N %F�% �)�%.R �� -�3 %".~ 0�C��~ �7%9(
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� �� a ����� ��	� pH�pHs �	��#R��Z a%�� � 5# 5� ��4

+�+% _ ���;7�� �� ���8� $���� ��  � *5L��&��		�:

 5u���                                 :

LI = pH- pHs
 5u���*:RI = 2pHs-pH

LI=R��Z {B�� %5

RI=�� {B�� # ��4

pH=pHVN�� O� 

�7�# yT�	� 5� 5��+ ��2��  � * 5� +�+%��� _2	�� # a

R��Z%�� � 5# ��4";+%�	�	� .

 ',���:�:5 ���; <*=#> ?@ � A B� 	; 78 �C

c!�) �&�
�ZN'�@2 �

�;< �� U%�

�;< �� �����

�;< �� �78D

 O��� 5� [#�8+Caco3��� ��t����� � ���� 

#�8+ 5#46+ 5� [Caco3��� �CB � ���	� 

 5#46+ 5� [#�8+Caco3 �	���B � ���� 	��� 

���

 ',��!:�:5 ���; <�D ?@ � A B� 	; 78 $	#6

c!�) �&�
�ZN'�@2 �

 �� �7�%�c/^

^/?@c/^

 /?@^/?

c/c@ /?

 �� �78Dc/c

	#	� 3	���B �%<�B

3	���B �%<�B

)�CB (3	���B �%<�B ��	� � 

�	����

2��t����� �%<�B

	#	� 2��t����� �%<�B

���% {B�� G����� #��"��7�%	���B [3#��t����� �2 �

 {B����#��	2# �3���B���. ���;7�� �� 5L��&� �� a� 

���7� ���!` ���8� 5u��� # T�	� p��� �� y ���8�b";+ % �

	�	� .

 5u���b:

AI= pH+ log [(A)×(H)]
AI=3���B {B�� #8��!+ �

A=.N %F�% [D �)�%.R �� -�3 %".~ 0�C��~ �7%9 (

H=7\� ".D % 9)�%.R �� -�3 %".~ 0�C��~ �7%9(

 ',��E:�:5 ���; < ?@ � A B� 	; 78 �� 25�

c!�) �&�
�ZN'�@2 �

 �� �78D�A

 G%��A �+ � 

 �� �7�%�� 

��B �%<�B 2������#� 3	�

$��7� 3	���B �%<�B 2����

9D 3	���B �%<�B 2����

���!`% G��� {B��#��"��7� % �	���B [# ������t����� �

 �O���D�� {B��# p������� 5D 2 5L��&� ��� $���� �

 ���8�c � ?	� ���;7��.

 5u���c      :

 PI=2pHs- pHeq
 5u���? :

pHeq=1.465 log (T Alk)+ 4.54
PI=��D�� {B�� #p�

pHeq=pHT��V+ �R�
 �� O� 

T Alk =.N%F�% [D �)�%.R �� -�3 %�7(

�7�# yp�����";+ yC� ���8� T�	� %	�	� � .�# �{B�� G

",+ 57�� �� 5� �� O�%� 9�8� #	.

 ',��F:�:5 ���; <D"�") ?@ � A B� 	; 78 $A"

 �&�
�c!�)ZN'�@2 �

 �� �7�%�?

 �� �78D?

��� �	���B O�

��� ��t����� O�

�<A�[
��2�V+ %%"��7� G% �	���B [#���� ��t����� � O�� O�

R4������7����� 2pH7\� �0���
 5��� �".D %.N �9%F�% �

 �TDS���	��3%�2	� 	� 5D T�	�� 5C%8D �5C%�%��

�%���%� G# T�	� � ���7����� G: [N�	
 � ��D�	
 

{B����23	���B ���� � ��t�2 � �	� 5L��&� 

V��% O� ���� ����	�� .
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 ',��G:�*6#� 	2� �#��� �8 78 H; �� D� %�� 	�I %J��#�  3	���D ) 9�K# �� , L/��� M	N���� 

J�&��, �A *A =-�pHC�&�Q �R��TDS9�>H% "<P0=% ��+��HS

�	
��D((/::/��k�l)�:)OPQ

[N�	
��/:�/k)k)��)RSQ

G%���%���/:��/�)�/��(�/k()Q/UVW

 5%;M+ ���B

 5��B

��%V� H��&��k�/)��/)�(/����/�PO/X

��D�	
l�/�����l��)G/OVW

[N�	
�k/�(/k�l���k�X/RPX

G%���%�:�/:(/k::/�)�(�/��:G/UXP

 ������ �%�

�!��`

��%V� H��&��k�/)��/)��/��:�/kkPG/RS

��D�	
k�/����(�l��WUR

[N�	
((/�kkl�lk/k��O/RXG

G%���%�:l/:�/k(��/�(��/����/l��

S#��+ 5'L�

��%V� H��&���k/)��/):�/�(�l/k���/kk

 ',��V:+��Y, , D�ZI 7"BD , �I�#D"@  3 ?@ � L/��� , 	N����  �*6#� 	2� �#��� �8 78 H; �� 

J�&��, �A *A =-� ��	XAY c!�))LSI( �A(�&� c!�))RSI( "*R�:� c!�))AI( V �� % � c!�))PI(

��D�	
:/)@��/(k/kl�/(

[N�	
(�/)@l(/(�k/kk(k/�

G%���%�:�/)@��/((�/kkl�/(
5��B 5%;M+ ���B

O� �%V���	���B	#	� 3���B$��7� 3���B�	���B

��D�	
�/)@:k/(��/kl�k/�

[N�	
��/k@��/���/kk��/�

G%���%�l�/k@l�/(��/kk��/�
�!��` ������ �%�

O� �%V���	���B	#	� 3���B$��7� 3���B�	���B

��D�	
�:/)@�(/(��/kl((/�

[N�	
��/k@:/���/kkl�/�

G%���%�(:/)@��/(:�/kk�(/�
S#��+ 5'L�

O� �%V���	���B	#	� 3���B$��7� 3���B�	���B

<A ' d-,��6���J
 �� a�5L��&����7����� 2�s�	�  �2���V+ %%"��7� G% [

 �	���B#���� ���t�2���� O�%�	 {B�� ��!` �R��Z% �5

��# ���48��!+��D�� � #p�+��$ ���8� $���� � �+ ?

&�	�	� 5L��5D �7� # yV�� ���8� 5�%O� �T�	� �� z

��� �	� �D}. ��&�\�+%D {%;%�CL� �� O� �2

{B����23���B ��t����� � 2	� # �	7�� 5D ��� 5��3 G

���25��8� �� ��!` � {B���5 ��I�46� 5L��&� V�� �% �

O���,� _"
 ��# ��%���% GV+%%	� G.

�7�# �� y�# G� ���� T�	��� 5D 	���B O� �� �� 

;M+%5 5��B3% ��{B��R��Z %� 5%G> /A@�+ z/A@ � {B��

��#� ��4% G*>/> �+ ?b/>	�� �# a8��!+� % Gb�/�� �+ �/�*

 � {B����D��#� p�% G>�/^ �+ ?/>J7� % ����. O� ��

��`��2R4��  {B��R��Z%� 5% Gbc/�@ �+ ?/A@ � {B��

��#� ��4% Gbb/^ �+ z�/> ��� {B3���B� % Gb /���+

?c/�* �  {B����D��#� p�% G ^/^ �+ ^�/^J7�%� ��� .

C�8�%G���+ 5'L� �� #R4�� O� S{B��R��Z %� 5% G
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Abstract
Introduction: Corrosion is a physical and chemical reaction occurring between a substance and its surrounding 

environment leading to the change in the substance properties. Nowadays, corrosion has become one of the biggest 

issues in water quality control and can financially damage the water pipes and other water transmission and distribution 

installations. In addition, the penetration of heavy metal into water as a result of corrosion can be a threat to the 

consumers’ health conditions. Because of such negative health effects, regular chemical quality control of water seems 

mandatory.

Objective: To investigate the corrosion or precipitation potentials of drinking water in Anzali, which is supplied by 

Guilan water treatment plant and deep water wells.

Materials and Methods: To do so, parameters including pH, temperature, calcium hardness, alkalinity and Total 

Dissolved Solid (TDS) were measured and based on their values, four indices including Langelier Saturation Index, 

Ryzner Saturation Index, Aggressive index and Pokurious index were determined.

Results: As revealed, the  average values for Langelier Saturation, Ryzner Saturation, Aggressive and Pokurious 

indices were respectively(-0.89),  (9.29), (12.4)  and (8.82). 

Conclusion: The results of the present study indicate that Anzali water resources have corrosion potential and are 

corrosive and thus can threaten the consumers’ health status in the long term.
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