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Abstract 

 
The present work aims to valorize biomass waste into activated carbon with high microporosity 

through a pyrolysis process combined with chemical activation. The synthesis of activated 

carbon from walnut shells was optimized using a response surface methodology ; Box-Behnken 

experimental design (BBD). Several parameters were studied to optimize the activated carbon, 

including the impregnation ratio, carbonization time, and temperature, while the BET surface 

area was used as the main response. Design Expert predicted a carbonization temperature of 

450 °C, a holding time of 90 minutes, and a 2 :1 w/w impregnation ratio as the optimal 

conditions for the development of activated carbon. 

The activated carbon was characterized by a BET surface area of 875.58 m²/g and a total pore 

volume of 0.49 cm³/g. The physicochemical characterizations of the activated carbon, including 

crystalline structure, surface area, morphology, and functional groups, were investigated using 

several techniques such as SEM, XRD, FTIR, pHZPC measurement, and BET analysis. 
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