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Thermal Regeneration Effect of Volatile Organic Compounds on
Waste Activated Carbon Adsorption

WAN Yueliang, ZHAO Mengxing, WANG Yanyan, LIU Tingzhi, WU Chenyu
(Tianjin Key Laboratory of Pulp and Paper, College of Light Industry Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The method of heat treatment was used to regenerate the waste activated carbon which saturated with volatile
organic compounds. The optimum conditions of thermal regeneration of saturated activated carbon adsorbed by organic gas
were determined as temperature 800 “C and holding time 60 min. Under these conditions, the iodine adsorption value of re-
generated activated carbon was 329.69 mg/g, and the methylene blue adsorption value was 83.95 mg/g. Compared with the
new activated carbon, the recovery rates of iodine adsorption and methylene blue adsorption were 70.03% and 68.83% .
Based on the characterization of regenerated activated carbon, the structure and properties of the activated carbon during
thermal regeneration were discussed. FTIR analysis showed that C=C and C—O groups of regenerated activated carbon
disappeared after the thermal regeneration treatment. This indicated that the adsorbate was successfully removed in the ther-
mal treatment. The changes of XRD analysis results between regenerated activated carbon and waste activated carbon indi-
cated that the thermal regeneration treatment can improve the degree of graphitization of the carbon materials, but did not
destroy the activated carbon construction. Specific surface and aperture distribution analyses showed that the average aper-
ture was reduced from 6.85 nm to 2.26 nm, the specific surface area increased from 520.67 m*/g to 1143.43 m?/g, and the
pore capacity increased from 0.21 cm®/g to 0.39 cm®/g after the thermal regeneration treatment.
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Fig. 2 Thermal gravimetric curve of activated carbons
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