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Abstract 

Here, we reported the preparation of hierarchically porous carbons with ultrahigh surface 

specific area using bovine bone (a renewable organic-organic hybrid biomass, contains inorganic 

hydroxylapatite and organic collagen protein) as starting material via a simple self-template 

carbonization and in-situ alkali-activation route. Adjustment of activation temperature and 

activator dosage could easily controlled pore structure. The macro-meso-micro hierarchical porous 

carbon produced at 850 
o
C with the mass ratio of 1:3 for bovine bone-derived carbon: alkali 

exhibited a very high BET surface area of 3231.8 m
2
 g

-1
 and total pore volume of 1.976 cm

3
 g

-1
, 

showing the excellent adsorption capacities and fast removal rates for sulfamethazine (SMZ) and 

chloramphenicol (CAP) antibiotics. The maximum monolayer adsorption capacities were 1194 mg 

g
-1

 for SMZ and 1240 mg g
-1

 for CAP at 318 K, respectively. Thermodynamic analysis confirmed 

that the adsorption process was spontaneous and physisorption adsorption was dominate. The 

advantages of thermal and chemical stability, great absorbability, quick binding and easy 

preparation provided the possibility for various wastewater treatment. 
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