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Figure 1 Schematic illustration of the preparation process of syndiotactic polystyrene (sPS)/multi-walled

carbon nanotubes (MWCNTs) composites by a solution filling method
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Figure 2 Schematic illustration of the preparation of a graphene oxide (GO) functionalized by

organophosphorus oligomer (PMPPD)"®
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Figure 3 Schematic of a clay organomodified by 2-(dimethylamino) ethyl methacrylate (DMAEM) %
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Figure 4 Hypothetical model of the interface of polystyrene (PS)/cellulose fiber composites modified by

poly(styrene-co-maleic anhydride) (SMA) as a coupling agent"*"
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Figure 5 Schematic representation of the multiplet-cluster model (i. e. , EHM modeD) " for

=

morphological description of ionomers:
(1) an ionomer chain-segment; (2) an isolated ion-pair (an ionic group and a counterion); (3) an ionic-aggregate;
(4) an ionic-material shell; (5) a region (shell) of restricted chain-mobility (surrounding an ionic-aggregate) ;

(6) (shaded area) a cluster (of ionic aggregates)
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Figure 6 Schematic representation of the synthesis of semi- and full-IPN for polystyrene (PS)/natural
rubber (NR) blends""
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Figure 7 Flow chart of the preparation of ABS resin by a continuous bulk process
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Advances in Modification of Mechanical Properties and Heat

Resistance of Polystyrene

LI Pei-hua'*?, HU Tao"**, LUO Jing-jin*, GONG Xing-hou"**, WU Chong-gang'**"

(1. Hubei Provincial Key Laboratory of Green Materials for Light Industry, Hubei University of Technology ,

Wuhan 430068, China; 2. Collaborative Innovation Center of Green Light-weight Materials and Processing .

Hubei University of Technology, Wuhan 430068, China;

3. School of Materials and Chemical Engineering . Hubei University of Technology, Wuhan 430068, China)

Abstract: In this article, different methods to modify mechanical properties and heat resistance of polystyrene (PS)

have systematically been reviewed. These include filling the PS directly or in situ during its polymerization with inorganic

fillers, unfunctionalized or functionalized, blending the PS directly or in situ during its polymerization with polymers,

unmodified or modified. cross-linkings (ionic cross-linking, interpenetrating polymer network, covalent cross-linking,

etc. ), random, graft or block copolymerization starting from monomers, two method coupled modifications (e. g. ,

blending-filling, copolymerization-blending, copolymerization-filling, ionic crosslinking-blending, and ionic crosslinking-

filling) , etc.

modification methods.

Key words: Polystyrene; Mechanical property; Heat resistance; Modification; Advance
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Based on the above, the advantages and disadvantages have been compared and discussed of various





