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Synthesis and Properties of Styrene-Maleic Anhydride Copolymers
Prepared by RAFT Polymerization

OUYANG Xiu-wen!, LUO Qiao-ling?, LI Song-zhan', HE Jia-yu!,
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(! College of Textile Science and Engineering, Jiangnan University, Wuxi 214122)
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(Suzhou Sunmun Technology Co., Ltd., Suzhou 215337)

Abstract: Conventionally synthesized styrene-maleic anhydride (SMA) dispersants often exhibit broad
molecular weight distributions, resulting in a broad and heterogeneous particle size distribution of pigments,
known as the “gradient effect”. To address this issue, in this study, SMA copolymers with controlled
molecular weights were synthesized via reversible addition-fragmentation chain-transfer (RAFT)
polymerization. The influence of chain transfer agents and initiators on the molecular weight and distribution
of SMA was thoroughly investigated. The structures of the resulting SMA copolymers were characterized
using Fourier-transform infrared (FTIR) spectroscopy, nuclear magnetic resonance (NMR) spectroscopy,
and gel permeation chromatography (GPC). The dispersion performance of the SMA copolymers for
carbon black pigments was evaluated and compared with that of commercial SMA dispersants. The results
indicate that the polymerization system using 2-phenylpropyl 2-benzenedicarboxylate (PPB) as the chain
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transfer agent and AIBN as the initiator afforded SMA copolymers with the narrowest molecular weight

distribution, exhibiting a remarkably low dispersity (D) of 1.13. Structural analysis confirmed that the

RAFT-synthesized SMA copolymers possessed alternating structures. When used as a dispersant for carbon

black, the aqueous dispersion system prepared with these RAFT-synthesized SMA copolymers achieved

an ultra-fine particle size of 151 nm and an exceptionally low dispersion index of 0.109, demonstrating an

outstanding dispersion stability. Its dispersing performance significantly surpassed that of the commercially

available SMA dispersants.

Keywords: Styrene-maleic anhydride copolymer; Reversible addition-fragmentation chain transfer

polymerization; Molecular weight distribution; Particle size distribution; Dispersion stability
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Table 1 Molecular weights and molecular weight distributions of the synthesized polymers

Sample CTA? Initiator [CTA)/[M] [I]/[M] M, b Conv. (%)
1 DDMAT AIBN 2.8x1073 6.2x1073 7000 1.20 19.1
2 BDTB AIBN 42x1073 6.2x1073 8200 1.29 333
3 BDATC AIBN 3.6x107 6.2x1073 6300 1.13 22.1
4 PPB AIBN 3.7x107 6.2x1073 4200 1.13 15.2
5 PPB BPO 3.7x107 42x1073 5300 1.18 19.1

2 CTA: RAFT chain transfer agent

S¢St
Ho)‘>< \H/ %‘\OH
...... Z. ———— 1 S

BDATC

B2 RAFTAIHIL5
Figure 2 Structures of RAFT agents
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Figure 10 Stability of the dispersions of CB, CB/C-SMA and CB/R-SMA (with photographs): (a) centrifugal stability,

(b) thermal stability and (c) storage stability
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