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Tab.1 Proximate analysis and elemental analysis of lignin
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Fig. 1 Schematic of experimental tube furnace
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Fig. 2 The yield of gas and solid products from lignin

carbonization and H; PO, activation
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Fig. 3 The mass of gas produced from feedstock

at different temperatures
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change
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Fig. 6 The evolution of CO, content with temperature

change
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Fig. 9 The pore volume and Sger of ACs at different

activation temperatures
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Study of phosphoric acid activation process of lignin-based activated carbons

PU Yingzhou*, XU Shaoping”'*, WANG Kechao'?, FENG Yanchun'?, WANG Wenwen'"*

( 1. School of Chemical Engineering, Dalian University of Technology. Dalian 116024, China;
2. State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China )

Abstract: Corncob lignin is used to prepare lignin-based activated carbons (ACs) by phosphoric acid
activation. The FTIR, low temperature N, adsorption and Raman spectra are adopted to investigate
the effects of activation temperature (300-600 ‘C) and H;PO, and lignin mass ratio (1-3) on the pore
structures of ACs and activation mechanism. Comparative study is conducted on the evolution of gas
products during the heating of lignin with or without H;PO,. The results indicate that the presence of
H, PO, lowers the functional groups’ bond-cleavage temperature, thus lowers the forming temperature
of CO, CO,, CH,. Besides, H;PO, also facilitates the aromatization of biochar at high temperature
(>500 C), hence improves the H, concentration. Mesopores and micropores develop above 350 “C,
and reach the maximum at 500 “C. A higher temperature will lead to an over aromatization and result
in the decreasing of pore volume. A larger H;PO, and lignin mass ratio may induce a higher
mesoporous volume. With the activation temperature of 500 ‘C and H;PO, and lignin mass ratio of 2-

3, the BET surface of ACs reaches 1 046 m*/g, and the yield is 55%.

Key words: corncob lignin; activated carbon; phosphoric acid activation; activation mechanism





