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$?0 c(]' c(!Z 

]YwC 
HCL  

)N(  
11,1/11,4 1,5/1,0 8,42/11,79E/M  0,2  
22,4/30,4 3,5/3,7 7,95/11,43E/M  2 

4,9/24,7 2,3/6,0 2,13/5,49E/M  4 

17,2/23,7 6,1/5,6 3,17/4,15E/M  6 

19,0/25,4 5,0/5,2 4,51/6,18E/M  8 

21,6/26,3 3,0/3,0 9,17/11,38E/M 10 
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 YwC]
NaOH  

)N(  
72,4/85,6 7,3/10,4  33,42/53,62E/M  0,2 

66,9/49,1 22,2/24,77,00/2,89 E/M  2 

68,2/57,1 14,6/17,112,69/6,37 E/M  4 

60,6/51,7 9,2/9,8 15,41/10,02E/M  6 

52,2/62,4 2,5/3,5 41,72/45,20E/M  8 

56,1/58,4 1,6/1,1 79,49/123,61E/M 10 
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 c(!ZE7 M [;[ WF# /6 7 4Y"& J5?F +1%5 .
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:+)#U?9 _Z5 QS+" D(<F;8  

 :+)#U?9 _Z5(%)  2?#0% _Z5(%) DRe K= DMO  
$?0 c(]' c(!Z 

 YwC]
Na2Co3  

)M(  
35,5/54,2 8,7/12,3 5,75/8,48 E/M  0,2 

22,1/54,2 7,7/11,2 3,41/9,38 E/M  0,5 

19,7/31,0 5,6/8,3 4,12/4,97 E/M  1  
17,6/18,0 3,1/3,4 6,73/6,24 E/M  2 

8,3/7,31 1,8/1,1 4,93/7,33 E/M  3  
2,7/3,5 1,3/1,1 2,14/3,38 E/M 5 
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 :+)#U?9 _Z5(%) 2?#0% _Z5(%)DRe K= DMO  
$?0 c(]' c(!Z 

YwC]
NaCL  

)M(  
3,2/6,7 3,5/5,6 0,9/1,21 E/M  0,2 

4,8/6,9 7,3/9,3 0,63/0,72 E/M  0,5 

2,2/5,8 5,1/7,4 0,42/0,78 E/M  0,7  
1,8/4,6 4,6/7,4 0,39/0,61 E/M  1  
0,3/1,8 2,7/5,8 0,11/0,29 E/M  2  
0,1/0,7 1,9/4,1  0,08/0,16 E/M 4 

  
  

Effect of Na2CO3 on Desorption Mo

0
1
2
3
4
5
6
7
8
9

10

0 1 2 3 4 5 6
Concentration of Na2CO3(M)

K=
DR

e/
DM

o

Activated Carbon E Activated Carbon M

  
~OR)4:( _Z5 QS+" D(<F;8 QNT#" %5 YwC] /Tj ;F |S&+* %?N8(Z D&;##�[ 

:+)#U?9 



 /"(<9 V##![    :?S _Z5 c?Cd9 VS;[    D(0%;f \(>ReO-
4  D&+)#U?9 7 MoO2-

4            c(�!Z c(�]' '& 2?�#0% =F(�gN0& |S&+�* %5                                                                 31  
 

& 7 c?0(f7;f ,:?N"& ,c?0(N9 ,c?0([&SYwC] (F c?0(f7;f7`  \(>
Y"& WNZ;M D%?1 D7(nN9.   

-" %5 #[ QNT#"?#0?9G D(0(#0% _Z5 %5 2?#(N0 2?S %5 �
c7+*)6(�[ 7 ##;� D&;S'?[ /S0% _# %5 YwC] /Tj ;F 2?
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;t[ YwC]S �()OS �&57+j 7 J5?F Y.&?<270% '& +1%5 # _Z5 2?

5;MSY"& J+.  
-" %5 #U& QNTO[& ~#Cu#0% _Z5 %5 #(N0 2?S �c7+* %5)7( 
�[ 7##;� D&;S'?[ /S0% _#R %5 YwC] /Tj;F 2?O~)6( Q"% 
5;MSY"& J+ .8;NBS;� VS'?[ /S&;F _\ c(!Z c(]' E7 M  %5

 YwC]50 Y"& J5(NZ& �(n[& c?0([& +1%5 8 W270% +1%5 # 2?

5;M _Z5SY"& J+.  
-" %5 #U& QNTON9 ~#Cu#0% _Z5 %5 #(N0 2?Sc7+* %5 �)8 (
�[ 7##;� D&;S?[ /'SR %5 YwC] /Tj ;F _O~)7( Q"% 
5;MSY"& J+ .8;NBS;� VS'?[ /S&;F _\ c(!Z c(]' E7 M %5 

 YwC]70 J5&5 �% c?0(N9 +1%5 8 W280% '& +1%5 # _Z5 2?
5;MSY"& J+.  

- " %5#0% _Z5 %5 :?N"& QNT#(N0 2?Sc7+* %5 �)9( 7 
�[##;� D&;S'?[ /SR %5 YwC] /Tj;F _O~)8(5;M Q"% S J+

Y"& .8;NBS;� VS'?[ /S&;F _\ c(!Z c(]' E7 M YwC] %5 
70 J5?F :?N"& +1%5 8[;[ WF W# /60 7 400% +1%5 # _Z5 2?
5;MSY"& J+.  

  
c7+*)6 :(\(> YwC] %5 _S'?[ /S;�  D(0(#"?#[ QNT#" %5 D7(nN9

2?#0% _Z5 2?#0?9G 

 2?#0% _Z5(%)  DRe c(!Z c(]' $?0   YwC]NH4SCN) M( 

0/0  0/0 E/M  0  
22,9/23,5 168/160 E/M  0,2 

27,2/26,1 134/142 E/M  0,7 

28,5/27,2 125/134 E/M  1,5 

29,2/27,2 121/134 E/M  2,5 

32,5/26,1 104/142 E/M  3,5 
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2?#0% _Z5 2?#0?9G 

  
c7+*)7:(;� D7(nN9 \(> YwC] %5 _S'?[ /S  

2?#0% _Z5 c?0([& QNT#" %5   
 2?#0% _Z5(%)  DRe c(!Z c(]' $?0  c?0([& YwC](%)  

0/0  0/0 E/M  0  
27,1/26,1 168/142 E/M  5 

23,2/23,8 165/160 E/M  25 

27,6/27,2 131/134 E/M  50 

29,7/29,5 118/120 E/M  70 
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�[##;� D&;S'?[ /SR %5 YwC] /Tj;F _O~)9(5;M Q"% S J+

Y"&.8;NBS;� VS'?[ /S&;F _\ c(!Z c(]' E7 M%5  YwC] 5 
 ([15 Y"& J5&5 �% c?0(f7;f +1%5 8 _Z5 �A(F W25 +1%5 
0%#5;M 2?SY"& J+.  

-" %5 #& QNTS0% _Z5 %5 c?0(f7;f7`#(N0 2?S %5 �
c7+*)11(�[ 7 ##;� D&;S'?[ /S %5 YwC] /Tj;F _
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 c(!ZE7 M YwC] %5 25& +1%5 S(f7;f7` J5?F c?08[;[ WF W# /

30 7 200% '& +1%5 # _Z5 &% 2?8Y"& J5;.  

4-B7#S MT#*5  
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 YwC]2/0 ([ 5/0 Y"& c(9;0 8&;F W\ c(!Z c(]' E7 M WF 
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2 _Z5 7 c(9;0 30 7 20&;F +1%5 \c(!Z c(]'   E7 M ~F(� 
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 2?#0% _Z5(%)  DRe c(!Z c(]' $?0  c?0(N9 YwC](%)  

0/0  0/0 E/M  0  
13,1/14,7 332/289 E/M  5 

23,3/21,5 165/182 E/M  25 

20,1/20,4 198/195 E/M  50 

28,8/28,3 124/126 E/M  70 
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 2?#0% _Z5(%)  DRe c(!Z c(]' $?0  :?N"& YwC](%)  

0/0  0/0 E/M  0  
15,6/15,9 270/265 E/M  5 

26,6/26,1 138/142 E/M  25 

34,0/36,1 97/88 E/M  50 

39,0/64,6 78/27 E/M  70 
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2?#0%  
 2?#0% _Z5(%)  DRe c(!Z c(]' $?0  c?0(f7;f YwC](%)  

0/0  0/0 E/M  0  
28,2/26,6 127/137 E/M  5 
22,1/22,0 176/177 E/M  25 
23,5/22,0 163/177 E/M  50 
21,7/20,9 180/190 E/M  70 
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2?#0%  
_Z5 2?#0% (%)  DRe c(!Z c(]' $?0  c?0(f7;f YwC](%)  

0/0  0/0 E/M  0  
17,5/19,7 236/204 E/M  5 
23,5/33,6 163/99 E/M  25 
20,6/31,3 192/110 E/M  50 
21,2/33,6 186/99 E/M  70 
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