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Synthesis of High-Performance Polycarboxylate(PC)-Type

Superplasticizer, and Its Fluidity and Hydration Behavior in Cement
Based-System
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Abstract

Graft copolymerized polycarboxylate(PC)-type superplasticizers{PCs) which have carboxylic acid with T bond
among the molecular structure and polyethyleneglycol methyl ether methacrylate(PMEM) were synthesized
by free radical reaction and investigated the chemical structure, polymerization condition, and
physical and chemical properties. Also, the effects of PCs in the dispersion, adsorption and
hydration of cement were evaluated. As the molecular weight of graft chain decreases, the
adsorption amount on cement particles increased. It was advantageous for the flow to reduce
molar ratio, the lower the side bone molecular weight, and increase the molar ratio, the larger
the side bone molecular weight. The hydration reaction speed was highly delayed at day 1, due
to increase in molar ratio and reduction in side bone molecular weight, but it was recovered in
the days after.
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Fig. 1. Effect of molar ratios of [AA) / [PMEM] Fig. 2. Effect of average molecular weights
on adsorption behavior. of PMEM on adsorption behavior.
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Fig. 3. Comparison of fluidity and slump-retaining ability of cement pastes with various average molecular weights of
PMEM. (A) Molar ratio = 2, (B) 3, and (C) 4

33. 38 54

Fig. 4, 5= 49 ZHo] ¥ &4 Wste] wel &8 PCsE HE T AUE doj2E9 qF 1, 28
Y AEY DSC ZFHEolth. AFH 1deA [AA] / [PMEM] &4]7t 29 7% Plain¥ H 38 &4
Zol7k 7H4 &L 4752 F3FY PCs HE AWE AQstn 1100-29) B 3 Ad @4e 24
skt a2y Ewst 3, 422 FUhgl mEbA 2080-seresste ©E F3 XQ dAo]l FeHch
1100-3& E£4 A EY B¢ FAsdge] € 93 BFHo] IA ZAPD 475-340ME §FE 9=
EA7E AY FAHA d%H. Fig. 4 (OA olsh 22 A¥AHL B o B&HT. PMEMS ¥
Apgol 1100¢ W=z F€ 332 dHo] I 4" HAOZXE =4 Heold g%
F AHMES Faof AFAHY FEE A RS ¢ F UAH. ol 2 A
g EHJoY 3t wEEE AP 28971A 2080-series’t EYE AHE ¥ o]
o F&Eoe vAA XA

20069 = & stedtEs =2H018E1E) 79



(L)
b
o X
&)

g
{ i
®)
(0]
0 1M ZC X0 40 K0 60 0 0 D 10 M W a0 S0 60 70 80 0 100 200 0 40 50 &X 7w 8%
Tempersture fc) Temperature('C] Tomperatura('C)
(A) Molar ratio = 2 (B) Molar ratio = 3 (C) Molar ratio = 4

Fig. 4. DSC curves of Plain and cement pastes hydrated with (A) Molar ratio = 2, (B) 3, and (C) 4 type PCs for

1day. (@) Plain (b) 2080-~series, (¢) 1100-, (d) 475~
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Fig. 5. DSC curves of Plain and cement pastes hydrated with (A) Molar ratio = 2, (B) 3, (C) 4 type PCs for 28day.
(a) Plain (b) 2080-sereis, (c) 1100-, (d) 475-
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