
 

 

 

 

 

Cd, Cu, Pb, Zn polluted soil 

Sorghum biomass containing 

Cd, Cu, Pb, Zn 

Pretreatment Heat, NaOH 
Liquids containing solubles, 

metals not detected 

Pretreated biomass, increased 

metals concentrations 

Hydrolysis and fermentation 

Solid spent bagasse, increased 

concentration of metals 

Liquid broth, low concentration 

of metals 

Distillation 

Ethanol with small traces of  

Pb and Cu 

Vinasse containing Zn 

and other traces 

Anaerobic 

digestion 

Biogas 
Digestate 

containing Cd, 

Cu, Pb, Zn 

Fertilizer 


