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Preparation of Crosslinked Porous Particles of Ionic Copolymer and Its SO2 Sorption/Desorption Behavior
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Abstract
 Ionic liquids (ILs) and their polymers have been reported to be able to dissolve or absorb some gases that include CO2, ethylene, ethane, SO2, etc. especially at high pressures. This characteristic of ILs and IL polymers provides a new opportunity for gas separation and purification. Among these gases, the separation and purification of SO2 is of particular interest because the SO2 emission from fossil-fuel combustion has become one of the major air pollutants.

In our recent work, a novel ionic polymer, poly(1,1,3,3-tetramethylguanidium acrylate) (PTMGA), was synthesized via the free radical polymerization of 1,1,3,3-tetramethylguanidium acrylate (TMGA) in an aqueous solution.  It has been found that the PTMGA possesses high selectivity, capacity and rate for SO2 absorption. With a good desorption behavior, the material can be reused also in SO2 absorption-desorption cycles.  However, the water-soluble PTMGA samples experienced volume shrinkage and shape deformation during the cycling. 
To solve this problem, we directly synthesized crosslinked porous copolymer particles via an inverse suspension copolymerization of TMGA with N,N-methylenebisacrylamide. The copolymer was characterized and its SO2 absorption properties were examined. This new materials appeared excellent SO2 absorption properties: high selectivity, capacity, and rate. These absorption properties, as well as the particle volume, shape and morphology, remained unchanged during the SO2 absorption-desorption cycles. The material appeared to be a good candidate as SO2 absorbent for fuel gas desulfurization and purification of other SO2-containing gases.
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