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 Hydrometallurgical methods has been broadly used for metal 

recovery in waste water treatment, ore treatment, resource recycling, 

electrolyte purification, etc. In general, hydrometallurgical methods 
consist of three main processes namely 

Theoretical background 
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CEMENTATION AND ITS USE IN  
HYDROMETALLURGY  

2Al(s) + 3Fe2+(aq)         2Al3+ + 3Fe(s)   



   To synthesize Fe/Al Co-substrate having both strong         

       reducing ability of Aluminium and magnetic property  

       of Iron  

 

   To adsorb and recover copper ion from copper solution  

       by cementation using Fe/Al Co-substrate 

 

   To study effects of Iron on Fe/Al Co-substrate  

       in copper cementation process  
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Objectives 
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1.  Preparation of the Fe/Al Co-substrate  

     (Fe coated on Al ) 

 

2.  Cementation of copper ion using   

     Fe/Al Co-substrate 

Methodology 



 1.  Preparation  of  Fe/Al Co-substrate  

 (Fe coated on Al surface) 

FeCl2.4H2O  1 M 

NaCl  1.6 M 

 

DI Water 

HCl at various 
concentrations 

Al powder 5 g 

filtrate 

w/ filter paper    
no.42 

   3 hrs stirring 

 

100 ml 
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100 ml 

 

 

50 ml 

 

Reference: M.Ito, & K.Sukegawa. (2006). Preparation of Fe/Al composite for metals recovery 



HCl 

0.01, 0.04 ,0.4 M  

Solid  

 Fe2+ solution 

Liquid  

 1.  Preparation  of  Fe/Al Co-substrate  

 (Fe coated on Al surface) 

 Fe/Al  

Co-substrate 
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2. Cementation of copper ion   
using Fe/Al Co-substrate vs. Al substrate 

HCl 

0.01, 0.04 ,0.4 M  

Solid  

 Fe2+ solution 

Liquid  

Fe/Al 
Co-Substrate 1 g  

Cu solution 
(1000 ppm) 

10 ml 

Al powder   

1 g  

Cu solution 
(1000 ppm) 

10 ml 



Results and Discussion 

1. Preparation of the Fe/Al Co-substrate  

    (Fe coated on Al ) 
 

2. Cementation of copper ion using Fe/Al  

    Co-substrate 
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1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

1M FeCl2. 4H2O 1.6M NaCl 

 0.4M HCl 

Contact time 3.0 
hours 

Al dissolved 
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1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

1M FeCl2. 4H2O 1.6M 

 NaCl 0.4M HCl  

  Adjusted pH 

  with NaOH  

  Contact time  

  1.5 and 3.0 hours 



1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

15 

Al 

FeCl2.4H2O 
FeCl3.6H2O 



1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

Fe/Al 
substrate 

 𝑨𝒅𝒔𝒐𝒓𝒃𝒆𝒅  𝑭𝒆𝒓𝒓𝒐𝒖𝒔 % =
𝑭𝒆𝒊𝒏𝒊𝒕𝒊𝒂𝒍 − 𝑭𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆

𝑭𝒆𝒊𝒏𝒊𝒕𝒊𝒂𝒍

 × 𝟏𝟎𝟎 

XRD: Al, FeCl2.4H2O, FeCl3.6H2O 
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1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

 Contact time  

1.5 hrs :  9.4%  
3.0 hrs :  9.1%  
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1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

1M FeCl2. 4H2O 1.6M NaCl 

 0.04M HCl 

Green Solution  

 

Contact time 1.5 and 

3.0 hours 
 



Al 
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Al FeCl2.4H2O 
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1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

 Contact time  

1.5 hrs :  5.4%  
3.0 hrs :  7.7%  
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1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 
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1. Preparation of Fe/Al Co-substrate     

    (Fe coated on Al) 

 Contact time  
3.0 hrs :  1.2%  



    

     1M FeCl2.4H2O, 1.6M NaCl and 0.04M  

         HCl at contact time 3 hours 
 

      Fe on Al surface : 7.7%  
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An optimum condition for  

Synthesis Fe/Al Co-substrate   



CuCl2.2H2O   

 1 g/L      

50 ml 

3Cu2+ + 2Al          3Cu  + 2Al3+  

Fe/Al 

Co-substrate Al 

2. Cementation of copper ion using      

    Fe/Al Co-substrate 
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 Fe/Al : 99.1% 

  Al      : 98.6% 

2. Cementation of copper ion using      

    Fe/Al Co-substrate 



  Fe/Al Co-substrate is a substrate having both     

     effective electron donor and magnetic property.  
 

  The synthesized substrate provided 99.1%  

     Cu recovery 
 

  The series of experiments showed that iron had no    

     significant impact on the cementation process, but        

     easier separated due to magnetic property of Fe 
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Conclusion 
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