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Influence of Molecular Structure of Precursors on Microstr
ucture and Gas Separation Performance of Carbon Membr
anes Derived from Poly(furfuryl alcohol)

WANG Xiu-Yue, WANG Tong-Hua*, SONG Cheng-Wen, QU Xin-Chun

Carbon Material Research Lab., State Key Lab of Fine Chemicals, College of Chemical
Engineering, Dalian University of Technology, Dalian 116012, China

Abstract Poly(furfuryl alcohol)(PFA) synthesized over different catalysts(oxalic acid and iodine)

was used to prepare tubular C/CMS composite membranes. TG, FTIR and XRD were employed
to characterize microstructure change of carbon membranes during the pyrolysis. Gas separat
ion performance of the carbon membranes was also investigated by molecular probe with pur
e gases. The results show that the original chemical structure of the two PFA are transformed
to turbostratic carbon structure from cross-linking polymeric structure by a series of reactions
such as cyclization and aromatization during the pyrolysis. Although they followed similar pyro
lysis behavior, the chemical reaction during the pyrolysis and the resultant microstructure of ¢
arbon membranes are different. In addition, d(002) and L_ of the carbon membranes polymeri

zed over oxalic acid are smaller while L is larger than those polymerized over iodine. This indi

cates that the microstucture of carbon membranes polymerized over oxalic acid are more orde
red and less defected than those polymerized over iodine. Carbon membranes polymerized o
ver oxalic acid show a higher permselectivity and lower permeability.
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