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Abstract  
Nowadays, increasing population and reduced fresh water resources has led to the need 
for introducing seawater as a new water source, and sweetening it using new techniques 
including nanoparticles is being considered. Mineral clays, such as cationic 
exchangeable bentonite clays can exchange their own cations, including calcium and 
magnesium, with sodium ions of sea water. In this research, Kalkate's bentonite clay 
was used for seawater sweetening testing and the flame photometer device was used to 
measure the process of reducing sodium ions from seawater. The results showed using 
5.5 gr bentonite with 200 rpm mixing velocity, at a contact time of 15 minutes in 20 ml 
sea water is the optimal condition for mixing bentonite and seawater. On the other hand, 
in order to reduce the chloride ions from seawater, MgAl-CO3 layered double 
hydroxides nanoparticles were synthesized and used in water quality laboratory of the 
University of Zanjan. The results of this experiment also showed using 1.25 gr LDH 
with 200 rpm mixing velocity at a contact time of 10 minutes in 5 ml seawater is the 
optimal mixing condition.  
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���" �� �)$P� �
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!��� �� ���� �����Q ��g��W��� �! . ��� '� ����

ON� ��-� '�
�/��t� ����)�	� H�Q E�� �� 2
��� ���4$;. ���  ���)
���7�)7: M&��t� *��I4! �� E��f�W���!. �� '� 
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Table 2. Optimum balance Bentonite quantity test results (sea water volume = 20ml, contact velocity = 600 rpm, 

contact time = 15 min) 
Na removal

(%)SBSA
V

(rpm)
T

(min)
Vsw
(ml)

MB
(gr)

Sample 
number

2.92 617 599 600 15201.1 1
8.59 617 564 6001520 2.2 2
9.24 617 560 600 15203.3 3
9.40 617 599 600 15204.4 4
9.5661755160015205.55
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��'2�;2���"� ����� = ��)�	� H�Q) �	�-� uG���  .�� *��@� �� u)��� �
z/z=���� �� ML# �H�Fhk�&$� =uG��� ���" ����9fz(�?�D� 
Table 3. Optimum balance velocity test results (Bentonite quantity = 5.5 g, sea water volume = 20ml, contact 

time = 15 min) 
Na removal 

(%) SBSA
V

(rpm) 
T

(min) 
Vsw 
(ml) 

MB
(gr) 

Sample 
number 

10.8164757710015205.51
12.8364756420015205.52
10.35 647 580 4001520 5.5 3
9.5064758260015205.54
8.6564759080015205.55
8.60647591100015205.56

��'2b;2���"� ����� = ��)�	� H�Q) �	�-� uG��� ���" *��@� �� u)��� �
z/z=uG���  .�� �H�Fhkk ��� �� ML# ��?�D� ��

 =����hk&$�� (���9 
Table 4. Optimum balance time test results (Bentonite quantity = 5.5 g, contact velocity = 200 rpm, sea water 

volume = 20ml) 
 

Na removal
(%)SBSA

V
(rpm)

T
(min)

Vsw
(ml)

MB
(gr)

Sample 
number

12.0364858320010205.51
12.8364756420015205.52
4.3264862020020205.53
8.864859120030205.54

8.0864859620040205.55
5.8664859720050205.56
5.8364861020060205.57

Fig. 1. Effect of quantity variations on performance of 
Bentonite in removing Sodium from sea water (contact 
time = 15 min, contact velocity = 600 rpm, sea water 

volume = 20 ml) 
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Fig. 2. Effect of velocity contact variations on 
performance of Bentonite in removing Sodium from sea 
water (Bentonite quantity = 5.5g, contact time = 15 min, 

sea water volume = 20 ml) 
 D`��;�)� 01# ��  ��)�	� ��4$;. �� uG���  .�� E����t� �O�

���� �� M��� = ��)�	� H�Q)z/z=uG��� ���" �H�Ffz��?�D�
�� ML# =����hk&$�� (���9 

Fig. 3. Effect of contact time variations on performance 
of Bentonite in removing Sodium from sea water 

(Bentonite quantity = 5.5 g, contact velocity = 200 rpm, 
sea water volume = 20 ml) 
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Fig. 4. Comparison of natural Bentonite and acidity of 
Bentonite in removing Sodium from sea water 

(Bentonite quantity = 5.5 g, contact velocity = 200 rpm, 
contact time = 15 min, sea water volume = 20 ml) 
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��'2c;2���"� ����� =uG���  .��) M��� 01# �� uG��� I#��� ���4� �� u)��� �
hkk =uG��� ���" ��?�D� �� ���fz(�?�D� 
Table 5. Repeating blend levels test results in removing sodium (contact velocity = 200 rpm, contact time = 15 min) 

Na removal
(%)SBSA

V
(rpm)

T
(min)

Vsw
(ml)

MB
(gr)

Sample 
number

14.28 434 372 200 15100 27.51
14.974343692001540112
17.9743435620015205.53

Fig. 5. Effect of repeating blend levels on performance 
of Bentonite in removing Sodium from sea water 

(contact velocity = 200 rpm, contact time = 15 min) 
 D`�c;�)� 01# ��  ��)�	� ��4$;. �� uG��� I#��� ���4� �O�

���� �� M��� =uG���  .��)hkk =uG��� ���" ��?�D� �� ���fz
(�?�D� 

Wavenumber (cm-1)

Fig. 6. Infrared spectrum of MgAl-CO3 layered double 
hydroxide 
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Fig. 7. Image of electron microscope scanning from 
MgAl-CO3 layered double hydroxide 
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Fig. 8. Effect of quantity variations on performance of 
LDH in removing Chloride from sea water 
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Fig. 9. Effect of velocity contact variations on 
performance of LDH in removing Chloride from sea 

water 
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Fig. 10. Effect of contact time variations on performance 
of LDH in removing Chloride from sea 
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Fig. 11. Effect of repeating blend levels on performance 
of LDH in removing Chloride from sea water 
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