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Abstract

Superplasticizers are indispensable for enhancing the dispersion of cementitious particles while reducing water. These additives improve slurry workability and
contribute to the production of dense, and high-strength materials. In this study, we highlight the synergistic effect of carboxylate (-COO-) and sulfonate (-SO;-) groups
through precise microstructure control for high-performance superplasticization in gypsum. Using acrylic acid (AA) and sodium 4-styrenesulfonate (SS) as monomers,
we synthesized homopolymers, random copolymers, and block copolymers via RAFT polymerization. The synthesized polymers were evaluated based on adsorption
capacity, zeta potential, and adsorption layer thickness. Our results demonstrated that the tailored distribution of -COO- and -SO,;- groups within the block
microstructure of polymer significantly enhanced adsorption efficiency, electrostatic interactions, and steric repulsions resulting in superior fluidity in CSH slurries. The
block copolymer exhibited an impressive water reduction ratio of 57.7%, outperforming the conventional superplasticizers (15-30%)[1]. Additionally, a higher
proportion of SS in the block copolymer effectively offset the usual delayed hydration effects of PAA. This work underscores the importance of microstructure
optimization in copolymer design for advanced gypsum superplasticizer performance.
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» Fluidizing property » Water reduction property RAFT polymerization and applied as superplasticizers for CSH.
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