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�	�"@���%�, �1 ����
(�
�%�"�����'��"
��	�
 

 

����
(�
� 
��	�
��$���� 
��	�
���( 

���
�!�"/0�$'�� 2.60 2.77 

��!���+0�����
��	�
 (��./�(.
.) &
!
� 1,502 

$#�	*$78�
*��	�)�7?
 1.35 0.42 

�
�)������
��$���� 2.40 &
!
� 
 

�
��$�
� &
!
� �
���?" &
!&���0�$�����	%���(�0��	�(�������	����((�!��@�
 

 


�	�"@���%�, �2 �!��@�
����	�
�0��	�(��	%���(
!�#	�
�
	 1 �(.
. 
 

�0���"���#	���� 

(��./
	.7
.) 
��
	��+0�
!�

7�$
�
* 
7�$
�
* 
(��.) 

�+0� 

(��.) 
��� 3/4” 

(��.) 
%	�� 

(��.) 
�!���(
�� 

(7
.) 
240 0.64 314.5 201 990 870 8-10 

 


�	�"@���%�, �3 ����
(�
�����!��@�
��" MgSO4

 

��9���-�* 4 27MgSO H O�  
Molecular weight 246.48 g/mol 

Maximum limit of impurities    % 
Cl  0.0003  

N  0.002  

Heavy Metal (as ) Pb 0.0005  

Ca  0.005  

Cu  0.0001  

Fe  0.0001  

K  0.001  

Mn  0.0005  

Pb  0.0001  
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�	�"@���%�, �4 ����
(�
�����!��@�
��" MgCl2

 

��9���-�* 2 26MgCl H O�  
Molecular weight 203.30 g/mol 

Description Colorless, hygroscopic crystals 

Maximum limit of impurities    % 
3NO  0.001  

4PO  0.0005  

Zn  0.0005  

Mn  0.0005  

Heavy Metal (as ) Pb 0.0005  

As  0.0003  

Ba  0.002  

4NH  0.002  

4SO  0.002  

Cu  0.0002  

Fe  0.0002  

Pb  0.0002  

K  0.001  

Na  0.001  

Si  0.001  

Ca  0.01  

Conforms to ACS & FCC  
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�	�"@���%�, �5 ����
(�
�����!��@�
��" ZnSO4

 

��9���-�* 4 27ZnSO H O�  
Molecular weight 287.54 g/mol 

Description Colorless, efflorescent crystals 

Maximum limit of impurities    % 
Cl  0.0005  

Cd  0.0005  

Cu  0.0005  

Fe  0.0005  

3NO  0.002  

As  0.0001  

Ca  0.001  

Pb  0.001  

K  0.001  

Na  0.001  

4NH  0.001  

Mn  0.0003  

Mg  0.005  

Conforms to ACS  
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�	�"@���%�, �1 ���
�?���"��	
�@�?�#I�	���
�	��������	����� MgCl2

 

���
$��
��� 

(�
�/��
	) 
$���%���( 

(���) 
����*&JJK� 

(���
*) 
���
�?���	
�@�?�#I�	���
�	��������	����� 

MgCl2 (7
.) 
   1 2 3 4 5  $L��,� 
  3 2.5 3.0 3.3 3.1 3.6  3.10 

  3 3.5 3.5 4.0 3.7 2.8  3.50 

 6 2.5 1.0 1.1 1.8 2.4  1.76 

 
3 

6 3.5 2.0 2.6 2.7 2.0  2.56 

  9 3.0 2.5 2.0 2.5 2.5  2.51 

  9 4.0 4.5 4.3 4.3 4.3  4.28 

  3 4.0 3.0 5.0 4.6 3.7  4.06 

  3 5.5 4.5 4.5 4.5 4.9  4.78 

6 4.4 4.4 4.1 3.5 4.1  4.10 
0.1 7 

6 2.4 2.8 2.7 2.6 2.9  2.68 

  9 3.2 2.6 5.0 4.1 5.5  4.08 

  9 5.2 3.8 3.3 3.8 3.7  3.96 

  3 3.9 4.3 4.5 6.9 6.5  5.22 

  3 3.8 3.7 3.7 4.0 4.0  3.84 

 6 4.4 4.7 4.5 5.0 5.3  4.78 

 
28 

6 4.1 4.0 3.5 4.1 4.0  3.94 

  9 7.8 4.5 4.5 4.0 4.0  4.96 

  9 4.9 5.4 5.2 5.0 5.1  5.12 

  3 4.0 4.5 4.0 4.3 4.5  4.26 

  3 4.0 4.0 3.7 3.3 4.0  3.80 

6 3.5 4.7 6.1 5.9 5.7  5.18 
0.2 3 

6 3.3 3.9 3.7 3.4 2.8  3.42 

  9 3.1 4.5 2.5 2.7 3.6  3.28 

  9 6.0 6.7 4.3 4.1 5.5  5.32 
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�	�"@���%�, �1 (
!�)
 

���
$��
��� 

(�
�/��
	) 
$���%���( 

(���) 
����*&JJK� 

(���
*) 
���
�?���	
�@�?�#I�	���
�	��������	����� 

MgCl2 (7
.) 
   1 2 3 4 5  $L��,� 
  3 6.0 5.6 5.5 5.9 6.3  5.86 

  3 6.0 5.8 6.3 6.1 5.2  5.88 

6 6.5 7.0 7.0 7.5 7.0  7.00 
0.2 7 

6 2.3 2.0 2.3 2.4 3.0  2.40 

  9 7.4 5.6 6.4 8.0 6.9  6.86 

  9 3.4 3.2 5.3 4.0 4.0  3.98 

  3 5.7 5.4 4.8 6.8 7.2  5.98 

  3 6.5 6.6 7.5 7.0 7.0  6.92 

 6 7.0 6.5 6.5 6.0 7.5  6.70 

 
28 

6 6.5 5.7 6.0 3.2 3.5  4.98 

  9 5.9 7.4 6.0 6.2 6.5  6.40 

  9 6.0 7.1 7.1 7.5 7.9  7.12 

  3 4.5 4.5 4.0 3.7 5.0  4.34 

 3 6 4.9 6.4 6.9 3.9 4.4  5.30 

  9 4.1 3.6 6.0 3.6 4.3  4.32 

  3 6.0 7.0 5.7 6.0 6.5  6.24 

 7 6 8.0 6.5 5.3 4.2 5.6  5.92 

 9 6.8 7.2 6.7 7.2 5.9  6.76 
0.5 

 3 7.5 7.9 7.8 8.3 8.3  7.96 

  3 8.7 8.5 8.3 8.4 8.2  8.42 

 6 7.0 7.0 5.7 5.5 5.0  6.04 

 
28 

6 5.5 6.9 7.8 8.0 7.6  7.16 

  9 6.9 7.8 7.8 8.3 8.3  7.82 

  9 6.3 8.5 8.7 8.5 8.4  8.08 
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�	�"@���%�, �2 ���
�?���"��	
�@�?�#I�	���
�	��������	����� MgSO4

 

���
$��
��� 

(�
�/��
	) 
$���%���( 

(���) 
����*&JJK� 

(���
*) 
���
�?���	
�@�?�#I�	���
�	��������	����� 

MgSO4 (7
.) 
   1 2 3 4 5  $L��,� 
  3 3.0 2.0 2.0 2.4 2.0  2.28 

  3 2.5 2.7 2.0 2.1 3.0  2.46 

 6 3.2 2.4 1.7 2.5 2.3  2.42 

 
3 

6 3.0 2.6 2.3 2.5 2.7  2.62 

  9 3.0 2.2 2.0 2.6 2.5  2.46 

  9 2.9 2.1 2.3 1.8 2.4  2.30 

  3 6.1 3.0 6.5 4.3 4.8  4.94 

  3 3.0 3.2 4.5 4.4 4.0  3.82 

6 2.6 3.9 2.6 3.4 3.9  3.28 
0.1 7 

6 2.7 3.7 3.1 3.7 3.5  3.34 

  9 2.5 2.3 1.9 2.3 2.3  2.26 

  9 4.5 5.3 5.4 5.7 5.9  5.36 

  3 6.8 4.8 4.3 5.3 5.3  5.30 

  3 3.7 4.6 5.0 4.7 5.3  4.66 

 6 4.4 4.2 4.2 4.8 4.0  4.32 

 
28 

6 4.3 4.0 3.7 3.5 3.3  3.76 

  9 6.1 4.4 4.7 3.9 4.0  4.62 

  9 3.9 6.1 6.0 5.2 5.0  5.24 

  3 3.5 3.0 3.0 2.9 3.2  3.12 

  3 3.5 3.0 3.3 3.5 3.3  3.32 

6 3.2 4.8 4.6 4.4 4.4  4.27 
0.2 3 

6 4.2 3.6 3.6 3.7 3.8  3.78 

  9 4.3 4.9 4.4 4.4 4.0  4.40 

  9 5.4 4.1 3.3 3.5 4.0  4.06 
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�	�"@���%�, �2 (
!�) 
 

���
$��
��� 

(�
�/��
	) 
$���%���( 

(���) 
����*&JJK� 

(���
*) 
���
�?���	
�@�?�#I�	���
�	��������	����� 

MgSO4 (7
.) 
   1 2 3 4 5  $L��,� 
  3 5.0 4.0 5.7 5.7 5.0  5.08 

  3 5.9 5.1 5.7 5.3 4.9  5.38 

6 4.2 5.0 4.6 4.4 4.3  4.50 
0.2 7 

6 4.5 4.6 4.8 3.7 4.3  4.38 

  9 5.8 4.6 4.6 5.4 5.2  5.12 

  9 6.4 6.4 5.5 5.6 6.5  6.08 

  3 5.3 7.2 7.2 7.8 7.8  7.06 

  3 8.0 7.6 7.8 8.2 8.2  7.96 

 6 7.7 7.7 6.5 6.5 4.0  6.48 

 
28 

6 5.3 5.3 4.5 5.3 5.0  5.08 

  9 7.5 7.4 6.4 6.2 6.0  6.70 

  9 4.1 5.3 5.3 5.9 5.0  5.12 

  3 3.5 3.5 4.0 3.3 4.0  3.66 

 3 6 2.7 2.2 3.0 3.2 4.4  3.10 

  9 5.9 5.2 5.2 6.0 7.8  6.02 

  3 6.0 5.5 6.0 6.0 5.7  5.84 

 7 6 4.5 5.1 7.4 7.3 4.9  5.84 

 9 6.3 6.7 6.5 5.7 6.9  6.42 
0.5 

 3 7.2 8.2 8.6 7.6 7.0  7.72 

  3 8.0 8.1 8.1 7.6 8.5  8.06 

 6 7.8 7.7 8.3 7.2 7.0  7.60 

 
28 

6 7.5 8.3 8.3 7.9 7.4  7.88 

  9 7.0 7.8 7.5 7.5 4.0  6.76 

  9 4.4 7.3 8.8 7.4 4.9  6.56 
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�	�"@���%�, �3 ���
�?���"��	
�@�?�#I�	���
�	��������	����� ZnSO4

 

���
$��
��� 

(�
�/��
	) 
$���%���( 

(���) 
����*&JJK� 

(���
*) 
���
�?���	
�@�?�#I�	���
�	��������	����� 

ZnSO4 (7
.) 
   1 2 3 4 5  $L��,� 
  3 1.0 1.2 3.2 3.1 1.9  2.08 

  3 2.0 1.9 1.4 1.2 1.8  1.66 

 6 3.5 2.8 1.8 2.8 2.7  2.72 

 
3 

6 4.7 8.0 5.5 5.0 2.7  5.18 

  9 2.6 2.4 2.5 3.2 2.7  2.68 

  9 1.8 1.8 4.0 2.6 2.8  2.60 

  3 4.8 3.8 3.5 3.4 3.7  3.84 

  3 3.2 3.2 3.5 4.7 2.9  3.50 

6 2.9 4.8 5.4 5.0 4.6  4.54 
0.1 7 

6 3.4 4.9 4.9 5.3 4.7  4.64 

  9 3.2 2.4 3.3 5.6 3.6  3.62 

  9 4.0 3.5 3.4 3.8 3.4  3.62 

  3 4.0 5.1 5.7 6.1 6.1  5.40 

  3 6.5 6.0 5.1 5.7 5.7  5.80 

 6 5.5 5.5 5.0 4.5 4.0  4.90 

 
28 

6 5.8 5.5 6.1 6.5 6.0  5.98 

  9 5.8 6.3 6.3 5.7 5.5  5.92 

  9 5.0 6.1 6.0 6.7 6.7  6.10 

  3 5.5 1.4 3.2 2.9 3.3  3.26 

  3 3.8 4.0 5.0 4.7 4.4  4.38 

6 4.1 3.5 3.5 2.3 3.4  3.36 
0.2 3 

6 2.6 2.8 2.8 3.4 2.3  2.78 

  9 3.4 3.4 2.0 3.0 3.0  2.96 

  9 2.0 2.6 2.7 3.9 2.3  2.70 
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�	�"@���%�, �3 (
!�)
 

���
$��
��� 

(�
�/��
	) 
$���%���( 

(���) 
����*&JJK� 

(���
*) 
���
�?���	
�@�?�#I�	���
�	��������	����� 

ZnSO4 (7
.) 
   1 2 3 4 5  $L��,� 
  3 4.3 3.7 4.5 4.8 3.9  4.24 

  3 4.7 4.3 5.5 4.3 5.0  4.76 

6 3.6 3.5 6.7 3.0 4.2  3.40 
0.2 7 

6 6.2 6.4 7.3 7.3 7.0  4.20 

  9 6.1 6.4 7.5 7.5 8.0  4.66 

  9 6.8 7.1 7.0 5.9 5.7  4.20 

  3 7.1 7.6 6.8 6.3 6.4  6.84 

  3 5.7 6.8 6.8 6.0 5.2  7.10 

 6 5.4 6.1 5.9 6.6 6.0  6.50 

 
28 

6 6.1 5.0 5.2 5.4 5.8  6.84 

  9 5.3 4.0 5.2 4.2 4.4  6.10 

  9 6.0 8.6 7.7 3.8 6.0  6.00 

  3 6.5 7.5 6.3 6.2 6.0  5.50 

 3 6 4.4 5.3 5.3 5.3 5.2  4.62 

  9 5.5 8.3 8.3 5.7 7.0  6.42 

  3 7.0 7.9 8.2 7.2 6.7  6.51 

 7 6 8.5 8.9 8.8 8.5 8.5  5.10 

 9 8.8 8.9 8.7 8.3 8.0  6.96 
0.5 

 3 8.0 7.9 7.9 8.0 7.8  7.40 

  3 7.7 7.3 7.7 7.8 6.7  8.64 

 6 8.1 8.3 8.1 8.5 8.5  8.54 

 
28 

6 7.5 8.3 8.3 7.9 7.4  7.92 

  9 7.0 7.8 7.5 7.5 4.0  7.44 

  9 4.4 7.3 8.8 7.4 4.9  8.30 
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�	�"@���%�, �4  @���"���
$��
���
!����
�?���"��	
�@�?�#I�	���
�	������ 

    ��	����� MgCl2

 

���
�?���	
�@�?�#I�	���
�	��������	����� MgCl2 (7
.) 
 ����*&JJK� (���
*) 
  3    6    9  

 ���
$��
�����"��	����� (�
�
!���
	) $���%���( 

(���)  0.1 0.2 0.5  0.1 0.2 0.5  0.1 0.2 0.5 

3  3.30 4.03 4.34  2.16 4.30 5.30  3.39 4.30 4.32 

7  4.42 5.87 6.24  3.39 4.70 5.92  4.02 5.42 6.76 

28  4.53 6.45 8.19  4.36 5.84 6.60  5.04 6.76 7.95 
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�
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7
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0.1 mol/l

0.2 mol/l

0.5 mol/l

 
��'@���%�, �1  ���
�?���"��	
�@�?�$���&#��	���
�	��� /����	7!�
�7
	���
�	������ 

  ���� Electrodeposition %�,�����	����� MgCl2 �������*&JJK������� 3 ���
* 
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��	

�
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7
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0.5 mol/l

 
��'@���%�, �2  ���
�?���"��	
�@�?�$���&#��	���
�	��� /����	7!�
�7
	���
�	������ 

  ���� Electrodeposition %�,�����	����� MgCl2 �������*&JJK������� 6 ���
* 
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��'@���%�, �3  ���
�?���"��	
�@�?�$���&#��	���
�	��� /����	7!�
�7
	���
�	������ 

  ���� Electrodeposition %�,�����	����� MgCl2 �������*&JJK������� 9 ���
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�	�"@���%�, �5 @���"���
$��
���
!����
�?���"��	
�@�?�#I�	���
�	������ 

   ��	����� MgSO4

 

���
�?���	
�@�?�#I�	���
�	��������	����� MgSO4 (7
.) 
 ����*&JJK� (���
*) 
  3    6    9  

 ���
$��
�����"��	����� (�
�
!���
	) $���%���( 

(���)  0.1 0.2 0.5  0.1 0.2 0.5  0.1 0.2 0.5 

3  2.37 3.22 3.66  2.52 4.03 3.10  2.38 4.23 6.02 

7  4.38 5.23 5.84  3.31 4.44 5.84  3.81 5.60 6.42 

28  4.98 7.51 7.89  4.04 5.78 7.74  4.93 5.91 6.66 

 

0
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�	��� /����	7!�
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�	������ 

  ���� Electrodeposition %�,�����	����� MgSO4 �������*&JJK������� 3 ���
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�	��� /����	7!�
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	���
�	������ 

  ���� Electrodeposition %�,�����	����� MgSO4 �������*&JJK������� 6 ���
* 
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  ���� Electrodeposition %�,�����	����� MgSO4 �������*&JJK������� 9 ���
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�	�"@���%�, �6 @���"���
$��
���
!����
�?���"��	
�@�?�#I�	���
�	������ 

   ��	����� ZnSO4

 

���
�?���	
�@�?�#I�	���
�	��������	����� ZnSO4 (7
.) 
 ����*&JJK� (���
*) 
  3    6    9  

 ���
$��
�����"��	����� (�
�
!���
	) $���%���( 

(���)  0.1 0.2 0.5  0.1 0.2 0.5  0.1 0.2 0.5 

3  1.87 3.82 5.50  3.95 3.07 4.62  2.64 2.83 6.42 

7  3.67 4.50 6.51  4.59 3.80 5.10  3.62 4.43 6.96 

28  5.60 6.97 8.02  5.44 6.67 8.23  6.01 6.05 7.87 
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	���
�	������ 

  ���� Electrodeposition %�,�����	����� ZnSO4 �������*&JJK������� 3 ���
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�@�?�$���&#��	���
�	��� /����	7!�
�7
	���
�	������ 

  ���� Electrodeposition %�,�����	����� ZnSO4 �������*&JJK������� 6 ���
* 
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  ���� Electrodeposition %�,�����	����� ZnSO4 �������*&JJK������� 9 ���
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�	�"@���%�, �7 @���"����*&JJK�
!����
�?���"��	
�@�?�#I�	���
�	������ 

   ��	����� MgCl2

 

���
�?���	
�@�?�#I�	���
�	��������	����� MgCl2 (7
.) 
 ���
$��
�����"��	����� (�
�
!���
	) 
  0.1    0.2    0.5  

 ����*&JJK� (���
*) $���%���( 

(���)  3 6 9  3 6 9  3 6 9 

3  3.30 2.16 3.39  4.03 4.30 4.30  4.34 5.30 4.32 

7  4.42 3.39 4.02  5.87 4.70 5.42  6.24 5.92 6.76 

28  4.53 4.36 5.04  6.45 5.84 6.76  8.19 6.60 7.95 
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�	������ 

   ���� Electrodeposition %�,�����	����� MgCl2 ���
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��� 0.1 �
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��'@���%�, �11  ���
�?���"��	
�@�?�$���&#��	���
�	��� /����	7!�
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	���
�	������ 

   ���� Electrodeposition %�,�����	����� MgCl2 ���
$��
��� 0.2 �
�
!���
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��'@���%�, �12  ���
�?���"��	
�@�?�$���&#��	���
�	��� /����	7!�
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	���
�	������ 

   ���� Electrodeposition %�,�����	����� MgCl2 ���
$��
��� 0.5 �
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�	�"@���%�, �8 @���"����*&JJK�
!����
�?���"��	
�@�?�#I�	���
�	������ 

   ��	����� MgSO4

 

���
�?���	
�@�?�#I�	���
�	��������	����� MgSO4 (7
.) 
 ���
$��
�����"��	����� (�
�
!���
	) 
  0.1    0.2    0.5  

 ����*&JJK� (���
*) $���%���( 

(���)  3 6 9  3 6 9  3 6 9 

3  2.37 2.52 2.38  3.22 4.03 4.23  3.66 3.10 6.02 

7  4.38 3.31 3.81  5.23 4.44 5.60  5.84 5.84 6.42 

28  4.98 4.04 4.93  7.51 5.78 5.91  7.89 7.74 6.66 
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   ���� Electrodeposition %�,�����	����� MgSO4 ���
$��
��� 0.1 �
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   ���� Electrodeposition %�,�����	����� MgSO4 ���
$��
��� 0.2 �
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�	������ 

   ���� Electrodeposition %�,�����	����� MgSO4 ���
$��
��� 0.5 �
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�	�"@���%�, �9 @���"����*&JJK�
!����
�?���"��	
�@�?�#I�	���
�	������ 

   ��	����� ZnSO4

 

���
�?���	
�@�?�#I�	���
�	��������	����� ZnSO4 (7
.) 
 ���
$��
�����"��	����� (�
�
!���
	) 
  0.1    0.2    0.5  

 ����*&JJK� (���
*) $���%���( 

(���)  3 6 9  3 6 9  3 6 9 

3  1.87 3.95 2.64  3.82 3.07 2.83  5.50 4.62 6.42 

7  3.67 4.59 3.62  4.50 3.80 4.43  6.51 5.10 6.96 

28  5.60 5.44 6.01  6.97 6.67 6.05  8.02 8.23 7.87 
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   ���� Electrodeposition %�,�����	����� ZnSO4 ���
$��
��� 0.1 �
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   ���� Electrodeposition %�,�����	����� ZnSO4 ���
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   ���� Electrodeposition %�,�����	����� ZnSO4 ���
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��� 0.5 �
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�	�"@���%�, �10 ���
�?���"��	
�@�?�#I�	���
�	������&
!���@�$�:,�"/������*&JJK� 

 

���
�?���	
�@�?�#I�	���
�	��� (7
.) ���&
!���@�$�:,�"/������*&JJK� 
 ������	����� 
 MgCl2  MgSO4  ZnSO4

 ���
$��
�����"��	����� (�
�
!���
	) $���%���( 

(���)  0.1 0.2 0.5  0.1 0.2 0.5  0.1 0.2 0.5 

3  3.35 4.21 4.65  2.42 4.13 3.38  2.26 2.95 5.51 

7  3.94 5.33 6.31  3.83 5.09 6.03  3.65 4.24 6.73 

28  4.64 6.35 7.58  4.65 5.85 7.43  5.68 6.56 8.04 
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�	�����������	����� MgCl2  
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��'@���%�, �20  ���
�?���"��	
�@�?�$���&#��	���
�	�����������	����� MgSO4  
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�	�"@���%�, �1 ���
�?���	7?
@!����"���&	�*%�,(	�$��	���
� ������"��	7!�
�7
 

   	���
�	����������� Electrodeposition 

 

��	����� ���
$��
��� 

(�
�/��
	) 
����*&JJK� 

(���
*) 
��	7?
@!����"���&	�*���"7!�
�7
	���
�	���

�������� Electrodeposition (7
.) 
   1 2 3 4 5  $L��,� 
   2.2 2.3 2.6 2.2 2.4  2.34 

MgCl2 0.2 6 1.9 2.1 1.9 1.6 1.5  1.80 

   3.3 3.2 2.7 2.1 2.4  2.74 

   2.1 1.9 1.9 1.8 2.2  1.98 

MgSO4 0.2 6 1.9 1.8 1.6 1.5 2.4  1.84 

   2.1 2.3 1.8 1.7 2.1  2.00 

   2.1 2.2 2.0 2.2 2.6  2.22 

ZnSO4 0.2 6 2.8 2.2 1.5 2.4 2.0  2.18 

   1.9 2.0 2.3 2.4 2.7  2.26 

 1.3 1.0 1.1 1.3 1.3  1.20 


����!�"&
!
�	���
�	��� 1.2 1.2 1.1 1.3 1.3  1.22 

 1.3 1.2 1.2 1.1 1.1  1.18 


����!�"
�	���
�	��� 9.1 9.1 9.3 9.4 9.3  9.24 

�
!&
!&��@!����	7!�
�7
 9.2 9.1 9.8 9.8 9.7  9.52 

 9.3 9.2 9.2 9.1 9.2  9.20 
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�	�"@���%�, �2 @����
�?���	7?
@!����"���&	�*%�,(	�$��	���
� ������"��	7!�
�7
 

   	���
�	����������� Electrodeposition $#	��($%��(��(
����!�"%�,
����&
!
�	�� 

   �
�	��� 
 

��	����� ���
$��
��� 

(�
�
!���
	) 
����*&JJK������� 

(���
*) 
���
�?���	7?
@!����" 

���&	�* (7
.) 
MgCl2 0.2 6 2.29 

MgSO4 0.2 6 1.94 

ZnSO4 0.2 6 2.22 


����!�"&
!
�	���
�	��� 9.32 


����!�"
�	���
�	����
!&
!&��@!����	7!�
�7
 1.20 
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@!����"���&	�*%�,(	�$��	���
� ������"��	7!�
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�	����������� Electrodeposition 
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�	�"@���%�, "1 ���
�?���	��	*(�$���,�%�,(	�$��	���
� ������"��	7!�
�7
	���
�	��� 

   �������� Electrodeposition 

 

��	����� ���
$��
��� 

(�
�/��
	) 
����*&JJK� 

(���
*) 
���
�?���	��	*(�$���,����"7!�
�7
	���
�	���

�������� Electrodeposition (7
.) 
   1 2 3 4 5  $L��,� 
   1.4 1.1 1.0 1.8 2.4  1.54 

 0.1 6 2.4 2.2 2.6 1.8 1.9  2.18 

   2.5 1.6 2.2 2.6 0.9  1.96 

   2.5 2.2 1.9 1.9 2.7  2.24 

MgCl2 0.2 6 2.0 1.9 1.9 2.1 2.4  2.06 

   1.7 2.0 2.4 3.1 3.7  2.58 

   1.0 2.7 3.2 2.5 2.8  2.44 

 0.5 6 2.8 4.0 2.7 2.3 2.0  2.76 

   3.5 4.2 4.1 4.0 3.2  3.80 

   0.8 0.4 1.9 2.0 2.1  1.44 

 0.1 6 0.5 1.8 1.9 1.4 1.6  1.44 

   2.5 2.3 2.5 2.2 1.8  2.26 

   2.2 2.1 1.9 1.9 3.4  2.30 

MgSO4 0.2 6 2.4 2.6 3.0 2.4 2.5  2.58 

   1.9 3.2 2.8 2.2 0.7  2.16 

   1.5 3.6 3.6 3.0 3.1  2.96 

 0.5 6 1.4 1.2 0.7 0.4 0.4  0.82 

   2.7 1.8 4.3 2.9 2.4  2.82 

   2.6 2.6 2.5 1.7 2.0  2.28 

 0.1 6 1.7 1.7 1.8 2.2 2.6  2.00 

   1.9 0.4 0.3 2.1 2.0  1.34 

   3.0 3.4 2.4 2.3 2.1  2.64 

ZnSO4 0.2 6 2.5 2.6 2.4 2.9 2.8  2.64 

   3.0 2.6 3.1 2.7 2.4  2.76 
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�	�"@���%�, "1 (
!�) 
 

��	����� ���
$��
��� 

(�
�/��
	) 
����*&JJK� 

(���
*) 
���
�?���	��	*(�$���,����"7!�
�7
	���
�	���

�������� Electrodeposition (7
.) 
   1 2 3 4 5  $L��,� 
   1.6 1.4 2.4 2.7 2.0  2.02 

ZnSO4 0.5 6 3.1 2.8 3.4 3.6 4.1  3.40 

   3.1 3.4 4.4 3.5 3.2  3.52 


����!�"&
!
�	���
�	��� 0.4 0.5 0.6 0.3 0.3  0.42 

 0.2 0.2 0.2 0.2 0.3  0.22 


����!�"
�	���
�	��� 8.9 9.2 9.1 9.3 8.6  9.02 

�
!&
!&��@!����	7!�
�7
 8.5 8.9 9.3 9.3 9.2  9.04 

 


�	�"@���%�, "2 @����
�?���	��	*(�$���,�%�,(	�$��	���
� ������"��	7!�
�7
	���
�	��� 

   �������� Electrodeposition $#	��($%��(��(
����!�"%�,
����&
!
�	���
�	��� 
 

��	����� ���
$��
��� 

(�
�
!���
	) 
����*&JJK������� 

(���
*) 
���
�?���	��	*(�$���,� 

(7
.) 
 0.1 6 1.89 

MgCl2 0.2 6 2.29 

 0.5 6 3.00 

 0.1 6 1.71 

MgSO4 0.2 6 2.35 

 0.5 6 2.20 

 0.1 6 1.87 

ZnSO4 0.2 6 3.57 

 0.5 6 3.95 


����!�"&
!
�	���
�	��� 0.32 


����!�"
�	���
�	����
!&
!&��@!����	7!�
�7
 9.03 
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ABSTRACT: Electrodeposition method, based on the electrochemical method, is used to repair cracks in reinforced concrete 

structures located under seawater by applying an electric current. Electrodeposits of the chemical compounds are filled the cracks in 

reinforced concrete and coated the concrete surface. The purpose of this study was to investigate the effective solution, instead of 

seawater, for repairing the cracks of reinforced concrete on land. Reinforced concrete specimens with the dimension of 10x10x37 cm 

were used. After specimens were cracked by applying three-point loading, the specimens were immersed in MgCl2, MgSO4 and 

ZnSO4 with the concentration of 0.1, 0.2 and 0.5 mol/L. The constant potential was applied between the reinforcing steel and the 

external electrode. As a result, both of MgCl2 and MgSO2 with the solution of 0.1 mol/l were the effective solutions for closing 

cracks and preventing carbonation in the reinforced concrete structures. 

 

KEYWORDS: Electrodeposition, Carbonation, Crack Repair 
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