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Abstract: Based on the successful synthesis of novel hierarchical porous polymer (nHPP), the micro-,
nano-structure of nHPP was characterized, the effect of Friedel-Crafts crosslinking conditions on the
porous structure was studied in detail, and the liquid phase adsorption performance of nHPP toward
organic dye molecules in water was further investigated. The experimental results showed that nHPP
presented a three-dimensional nano-network structure composed of hollow polymeric nanospheres
stacked with each other, with a size of 154 nm for the hollow polymeric nanosphere network unit, and
a shell thickness of about 7 nm. The polymer skeleton contains a large number of micropores, and the

meso/macro pore structure derives from the stacking of polymeric nanospheres and the template cavi-
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ties, thus forming a porous structure with hierarchical distribution of micro-, meso- and macropores.

By controlling the reaction conditions, the BET ( Brunauer-Emmett-Teller ) specific surface area,

microporous specific surface area, total pore volume and microporous pore volume can be well adjusted.

The abundant and hierarchical porous structure of nHPP facilitates decent adsorption performance

toward Congo red in water. The initial stage of the adsorption process is mainly controlled by the diffu-

sion of Congo red in the external liquid film of the adsorbent, and the later stage is mainly controlled

by the diffusion of Congo red in the particles in the internal pores of the adsorbent.

Key words: novel hierarchical porous polymer; Friedel-Crafts crosslinking; structural control ;

liquid-phase adsorption
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Fig.2 SEM images and N, adsorption-desorption results of samples
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Fig. 3 Effects of crosslinking temperature on N, adsorption-desorption test results of samples
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Fig. 5 Decolorization effect of nHPP on CR aqueous solution

and its regeneration performance
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Fig. 6 Linear fitting results of adsorption process by pseudo-first-order kinetic model and Weber-Morris intraparticle diffusion model
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