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Fig. 1 Flow schematic diagram of gas permeation experiment
1),2),3),5) End valve; 4) Three-way valve; 6), 7)
Pressure regulator; 8) Membrane cell; 9) Vacuum pump;10)

Temperature controller
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Fig. 2 TGA and DTG curve of poly( furfuryl alcohol)

Table 1
CMS membranes obtained from XRD

Microcrystal parameters of poly ( furfuryl alcohol ) -based

Pyrolysis

dypp (nm) L,(nm) L.(nm)
temperature ( °C )
500 0.394 1.731 1. 108
700 0. 386 1.814 1.575
950 0.372 2.221 1.745
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Fig. 3 SEM micrograph of poly ( furfuryl
alcohol ) -based CMS membrane
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PREPARATION AND O,/N, SEPARATION PERFORMANCE OF
CARBON MOLECULAR SIEVE MEMBRANES DERIVED
FROM POLY (FURFURYL ALCOHOL)

SONG Chengwen' , WANG Tonghua®, WANG Xiuyue’

(" Environmental Information Institute, School of Environment Science and Engineering, Dalian Maritime University, Dalian 116026 )
(* Carbon Research Laboratory and State Key Laboratory of Fine Chemicals, School of Chemical Engineering
Dalian University of Technology, Dalian 116012)

Abstract A convenient and effective approach has been developed to prepare carbon molecular sieve ( CMS)
membranes derived from poly (furfuryl alcohol) with high O,/N, separation performance in this paper. The
CMS membranes is formed by coating a thin layer of viscous poly ( furfuryl alcohol) liquid, which was
synthesized by polymerization of furfuryl alcohol by oxalic acid catalyst,on a porous coal-based tubular support
followed by controlled pyrolysis. TGA, XRD, SEM and gas permeation experiments are employed to give an
insight into pyrolysis process , morphological characteristics and separation performance of CMS membranes. The
results show that the CMS membranes with a continuous defect-free coating exhibit an excellent O,/N,
separation performance. The increase in the final pyrolysis temperature from 600°C to 900°C results in a
decrease in the d-spacing of the interlayers of graphitic carbon planes and the shrinkage in size of
ultramicropores , which leads to the reduction in permeabilities of O, and N, and improvement in O,/N,
permselectivity. It can also be found that the correlation points for all CMS membranes prepared in the present
work fall above the Robeson’ s upper bound limit that is uncommon for polymeric membranes. These results
indicate that poly ( furfuryl alcohol )-based CMS membranes obtained from the novel method are of great
potential for O, and N, separation.

Keywords Preparation, Poly( furfuryl alcohol) , CMSM, Gas separation





