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Effect of steam regulation on the structure and adsorption performance of
pitch-based activated carbon
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Abstract : Spherical isotropic activated carbons were prepared using ethylene tar pitch ( ETP) as the carbon

precursor and polyethylene glycol (PEG) as the binder via steam activation. The effects of steam flow rate on the

structural evolution and methanol adsorption performance of the materials were systematically investigated. Experimental

results showed that the sample activated at a steam flow rate of 1. 5 mL/min exhibited a methanol equilibrium adsorption

capacity of 357. 8 mg/g,which is 4.5 times higher than that of the non-activated sample.This enhancement is attributed

to the increased number of accessible adsorption sites resulting from the formation of highly disordered graphite

microcrystalline structures ( dy, > 0.4 nm ). Kinetic analysis indicated that the adsorption process followed a

physicochemical composite mechanism with a correlation coefficient (R*) greater than 0. 999. Moreover, the activated

carbon retained over 80% of its initial adsorption capacity after five adsorption-regeneration cycles, demonstrating

excellent regeneration performance and structural stability. This study provides theoretical support for the design of

efficient VOCs adsorption materials.
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