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1. Introduction – Brewing industry produces a lot of by-products (liquids and solids) that are amenable 

to further recovery, being the malt bagasse the most abundant. The valorization of by-products leads to 

circular and cleaner production. Nowadays the main alternative to avoid its disposal in landfills is animal 

feeding. The livestock activity is not able to absorb the large quantities of bagasse generated due to its 

perishability, so is necessary to explore other alternatives of valorization. In the literature it appears 

alternatives such as composting, biogas, soil nutrition, concrete and ceramic materials and absorbers 

among others. In this work, it is synthesized activated carbon from malt bagasse. The activated carbon is 

extensively characterized by different techniques (FTIR spectroscopy, nitrogen physisorption, electron 

microscopy) and its adsorption capacity is also tested.  

 

2. Experimental – Dried malt bagasse was sieved (125-250 µm) and kept in phosphoric acid solution 

(30% v/v and 60% v/v) for 24 h. Afterwards, it was heated at 80ºC for 24 h and at 170ºC for 24 h more. 

The materials were pyrolyzed at 450ºC or 600ºC for 1 or 3 h. Finally they were washed by Soxhlet and 

reduced to 63 µm (Image 1.). Phenol was the molecule chosen for testing their adsorption capacities. 

 

 

 

 

  

 

 

 

 

 

 

 

Image 1. A) Malt bagasse. B) Activated carbon (30%v/v phosphoric acid, 600ºC, 3 h). 

 

 

3. Results and Discussion – It has been obtained activated carbons with BET surface areas between 425 

and 1300 m2·g-1. BET surface area increases with the increasing acid concentration. At 600ºC, the 

pyrolysis time does not affect significantly. The isotherms fitted well to Lagmuir model and Freundlich 

model. The highest adsorption capacity of phenol achieved was 502.6 mg·g-1.  

 

Table 1. Adsorption capacities.  

 Acid concentration 

 30%v/v 60%v/v 

temperature-time Qe/mg/g Qe/mg/g 

450-1 307.7 not fitted 

450-3 311.7 not fitted 

600-1 325.5 502.6 

600-3 276.4 467.8 

 

 

4. Conclusions – Malt bagasse has been transformed into activated carbon by chemical activation. The 

activated carbon obtained exhibits high adsorption capacity of pollutants in aqueous media. The 

transformation of malt bagasse into activated carbon is so a potential valorization pathway for this 

residue.  
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