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Abstract: In this paper, the polycarboxylate superplasticizers
(PCE) were synthesized with allyl polyethylene glycol
(APEG) and maleic anhydride diethylene glycol butyl ether
monoester (MADGBE) as main raw materials using the
method of bulk polymerization. And the influence of the ratio
of monomer, the polymerization temperature and the mode of
adding polymerization initiator on the performance of
polycarboxylate superplasticizers were investigated. The
results showed that the synthesized PCE, under the optimum
polymerization conditions: the ratio of MADGBE and APEG is
3.5t 1, the polymerization temperature is 90 C and the

polymerization initiator is added in three times equally,
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performs excellent slump-maintaining and  shrinkage-
reducing. But the PCE extended the setting time of concrete.
PCE was
characterized using Fourier transform infrared spectromet

(FTIR) analysis.

At the last, the molecular structure of the

Key words: bulk polymerization; slump-maintaining;

shrinkage-reducing; polycarboxylate superplasticizer
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Tab.1 Mineral composition and physical properties of
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Fig.1 Chemical structure of the aimed polymer
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Fig.2 Effect of MADGBE-to-APEG molar ratio on
properties of the products
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Fig.3 Effect of reaction temperature on the property of

the products
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Fig.4 Mimetic diagram of initiator feeding way
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Fig.5 Effect of initiator feeding times on the property
of the products
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Fig.6 Effect of different dosage of PCE on property of
cement paste
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Tab.2 Effect of synthesized PCE on properties of fresh

concrete
5K Wk Y19% B /mm a5a BEHHAE/min
/% Wik 60 min90 min /Y WIEE K%
R 200 60 20 1.1 215 370
PCE 28.5 200 215 190 5.2 340 525

TR A 27.6 205 130 45 1.6 288 465
e B 29.7 200 125 60 4.3 295 472
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Tab.3 Effect of synthesized PCE on concrete strength

and shrinkage of different ages
SA YL E R /MPa BB LR /1078
3d 7d 28d 9d 7d 28d 60d 90d
Hur 17.3 29.4 36.8 42.5 102 292 506 618
PCE 30.2 44.5 53.8 57.3 47 158 298 375
Wi A 30.8 43.6 51.7 56.2 108 302 520 605
TS B 29.4 44,0 52.6 56.5 87 285 530 632
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Fig.7 FTIR analysis of synthesized PCE under the optimum polymerization conditions
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