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...        pH  

110

FTIR  

    FTIR        
           (2 )

 450-460 cm-1         
      Fe-O      602-630  cm-1

   Fe-OH   887-900 cm-1  780-800 cm-1

       SiO 2    1080 cm-1    
    OH–       1634-1700  cm-1

       OH–    3150  cm-1   
  .   H-O-H       3400  cm-1

   2300-2400  cm-1       
  OH–       .  CO2   
           
            
 Rong et al., 2010; Prasad et al., 2006; Russell)   

.(and Fraser, 1994 and Kustova et al., 1992

  
       FTIR      
 )   400-4000 cm-1       

              (3
        Fe-O     480 cm-1

        SO4   585 cm-1 
  .(Nakamoto, 2009)      
 1094-1100 cm-1  798-800 cm-1    
 cm-1      .     SiO2  
       OH–     1500-1600
Naka-)   H-O-H      3600 cm-1

 1450-11700-cm         .  (moto, 2009
 .(Atalay et al., 2001)       CaO 
   2300-2400 cm-1       

.(Nakamoto, 2009)  CO2   

pH 
        pH    
   5  4 3 2   pH     4   
    6/5    pH    .  
  pH          Pb(OH)+   Pb2+

 Naiya et al.,)    Pb(OH)2   6/5  
    6/5       pH  .(2008
 .          

.        XRF  .1 

 SiO2 Al2O3 Na2O MgO K2O TiO2 MnO CaO P2O5 Fe2O3 SO3 LOI

2/37 0/17 0/05 0/03 0/15 0/04 5/2 0/79 0/06 78/86 0/48 11/29

 10/86 1/63 0/48 0/64 0/73 0/12 0/13 9/19 0/02 56/62 13/17 5/91

.    FTIR   .2 
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.      FTIR  .3

            
              

.     2 
            
      1       
  )      Ci   Ce    Up
              (

.(Pradhan et al., 1999)
Up= ((Ci – Cf)×100) / Ci   (1)                                                                                          

       (q  e)    
:   2      

Qe= ((Ci – Cf)×V)/m                                                                                      (2)                  
 Ci        Qe   
   Ce          
 V          (   )
      m      

. (Zhang et al., 2008)    
             
      5  2   pH  
             
 )    pH=5    89/96  pH= 2    
 pH           .(a-4
        (OH-)  
           
     .     Pb2+   
  pH            pH
     97/92  89/72     5  2
            
            .
 pH=5           pH
   19/58   17/99        

.(b-4 )      

.      pH  (b    pH   (a .4
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       .     
 8  6 4 2   4      
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    a-5      .     
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.(b-5 )  

.       .2 

  
  

  
 

(mg/g)
  

 
(mg/g)

  
(g/L)

 
  

(mg/L)

 
 

(mesh)
 

(min)
 

(C )
pH

89/72 17/94 0 0 6 120 -230 60 24 2

pH

1
95/48 19/10 61/27 12/25 6 120 -230 60 24 3 2
98/19 19/64 78/78 15/76 6 120 -230 60 24 4 3
97/92 19/58 89/96 17/99 6 120 -230 60 24 5 4
92/14 55/28 49/48 29/69 2 120 -230 60 23/5 5

 

1
96/64 28/99 73/61 22/08 4 120 -230 60 23/5 5 2
97/27 19/45 88/34 17/67 6 120 -230 60 23/5 5 3
98/09 14/71 97/97 14/70 8 120 -230 60 23/5 5 4
89/25 1/49 97/47 1/63 6 10 -230 60 23/5 5

  

1
94/13 7/84 99/16 8/26 6 50 -230 60 23/5 5 2
97/08 16/18 96/52 16/09 6 100 -230 60 23/5 5 3
97/27 19/45 88/34 17/67 6 120 -230 60 23/5 5 4
97/57 24/39 78/53 19/63 6 150 -230 60 23/5 5 5

.         (b        (a .5 
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 100 50 10     5     
    .         150   120
    pH=5 (  60)   (6g/l)   
    (23/5  °C)    (  230  )  

 .         2  .
      a  -6      
          
 97/57  78/53          
            .   
            
            
            
            
     .       
            
           
 78/53   10 mg/L    97/47   

.    150 mg/L   
            
            
       .(b-6 )     
            
      150 mg/L     

.       19/63  24/39  

     
         

  1    4   3       
.(Kovacevic et al., 2000 ; Nassar, 2010)  2  

 (3) MOH + H+  MOH2
+ , MOH  MO- + H+( )

(4) H2O + MO MOH + H+  MOH2
+ ( )

        -MO    
.   ( )

 Pb2+     6/5    pH    
   pH        Pb(OH)+ 
 .(Naiya et al., 2008)    Pb(OH)2   6/5
 .    5   pH      
  MO-      6    pH   
           
               
 Kovacevic et al., 2000; Abdus)  (7   5  )   

.(Salam and Adekola, 2005
                                                                                          (5) +MO- + Pb2+  MOPb
                                                                                      (6) 2MO - + Pb2+  (MO)2Pb
(7)  MO- + PbOH+  MOPbOH
          
     .        
 .            
           
           
             

 8   
(8) 1 1 1 1  

e eq b ab C

          qe   
 ( )       Ce (mg/g) 

.          (b          (a .6 

1. Protonation
2. Deprotonation
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   .      b  a  (mg/l  )
          
            
          .    
:    (Cozmuta et al., 2012    Saxena et al., 2001)
          -1

.       
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.        
            -3

 .    
           
    .       
             
 .         ( )  
            
 10        9    

:   

(9)  1/n
e eq KC "

(10) 1 ( )e elog q log K log C
n

"

 K   n       Ce   qe  
        .    
       log(Ce)   log(qe)  
 Cozmuta et   Saxena et al., 2001)    

.(al., 2012
          7  
  .         23/5    
    R2=0/995       
            
            
         
 )          
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.  (b  (c          ;  (b  (a         .7 
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