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Preparation of Polycarboxylate-Based Superplasticizer by Continuous
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Abstract: A kind of polycarboxylate-based superplasticizer(PCE) was successfully synthesized by photo-mediated
reversible addition-fragmentation chain transfer(RAFT) polymerization with poly (ethylene glycol) methyl ether
methacrylate(PEGMA) and acrylic acid(AA) as the main material. The molecular structure of the products was
characterized by nuclear magnetic resonance(NMR ), gel permeation chromatography(GPC), infra-red spectrum
(IR) and dynamic light scattering(DLS). The results show that the product has narrow distribution of the rela-
tive molecular mass, the advantages of strong disperse ability and excellent slump retention. Moreover, continu-
ous RAFT process can realize continuous production of controlled polymers. The limited oxygen content in the
continuous tubular reactor allows RAFT polymerization to be successfully carried out without prior deoxygen-
ation process, which can provide a new idea for controlled synthesis of polycarboxylate-based superplasticizer.
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Fig.1 Diagram of PCE prepared by continuous
photo-mediated RAFT polymerization
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Fig. 2 FTIR spectra of 3 kinds of PCE
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Fig.3 'H NMR spectra of 3 kinds of PCE
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Table 1 GPC results of 3 kinds of PCE

Sample M,/(g'mol ") M, /(g-mol ) PDI
PCE-1 17 500 26 400 1.51
PCE-2 22 600 26 800 1.18
PCE-3 22900 27 900 1.22
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Table 5 Size and size distribution of 3 kinds of PCE

Sample D/nm 3

PCE-1 5.1 0. 665
PCE-2 5.0 0.443
PCE-3 5.4 0.510
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Table 3 Conversion and GPC results of PCE for different polymerization times

No. Retention time/h C(AA)/ % C(PEGMA)/ % (g']:;{ 3 (g_]\n:[gl/ 3 PDI
1 0.33 0 7.7
2 0.67 28.4 63.2 9 400 13 400 1.42
3 1.00 43.8 80.8 15 000 20 000 1.33
4 1.50 76.6 95.0 20 900 27 000 1.29
5 2.00 86.6 99.0 22 200 27 800 1.25
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Table 4 Performance comparison of 3 kinds of PCE in concrete

(Slump/ Compressive

PCE sibili S 2

w/% Extensibility)/mm strength/MPa

type

Initial 1h 3d 7d 28d
PCE-1 215/530 200/460 32.1 39.3 41.2
PCE-2 0.18 225/585 205/530 34.1 39.5 42.4
PCE-3 220/570 205/510 33.5 39.7 41.6
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