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Abstract Ester-based polycarboxylate superplasticizer

was produced by esterification product of polyethylene

glycol and acrylic acid. Variation law of polyethylene

glycol di-acrylate content accompanying with esterification

ratio and side effect to performance of polycarboxylate

superplasticizer was studied by reversed-phase high per-

formance liquid chromatography. Experimental results

showed that both polyethylene glycol mono-acrylate and

polyethylene glycol di-acrylate existed in the esterification

product. Ratio of di- and mono-acrylate contents sharply

rose when esterification ratio increased. When esterifica-

tion ratio was 26 %, there was a certain amount of

di-acrylate. When esterification ratio of the system was 85 %,

the content of di-acrylate was 18.5 %, ratio of di-ester and

mono-ester contents was 0.38, while the highest fluidity of

cement paste with the addition of polyacrylate superplast-

icizer was obtained as 275 mm. And when esterification

ratio was more than 109 %, di-acrylate content increased

more rapidly, while increment of mono-acrylate content

slowed down and even began to decrease. Increment of

di-acrylate content caused not only cross-linking of poly-

carboxylate superplasticizer but also its gelation, which

affected the performance of polyacrylate superplasticizer.

Based on these works, purified mono-acrylate was used to

produce polyacrylate superplasticizer, by which fluidity of

cement paste were all above 300 mm and obviously better

than the polyacrylate superplasticizer synthesized by

unpurified esterification product.
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Abbreviations

Pas Polyacrylate superplasticizer

PCs Polycarboxylate superplasticizer

PEG Polyethylene glycol

AA Acrylic acid

PEGmA Polyethylene mono-acrylate

PEGdA Polyethylene glycol di-acrylate

RP-HPLC Reversed phased high performance liquid

chromatography

FCP Fluidity of cement paste

GPC Gel permeation chromatography

Mw Weight average molecular weight

Mn Number average molecular weight

MWD Molecular weight distribution

v/v Volume ratio

n/n Molar ratio

x Mass percentage

Introduction

Polyacrylate superplasticizers (PAs) are important model

compounds of ester-based polycarboxylate superplasticiz-

ers (PCs) [1–4]. As reaction of polyethylene glycol (PEG)

and acrylic acid (AA) starts easily, for studying the rela-

tionship between ester-based PCs structures and their per-

formance by esterification of PEG and AA, polyethylene

mono-acrylates (PEGmAs) were synthesized with various

polymerization degrees, then grafted onto polyacrylic

backbone to produce comb-like PAs molecules with side-

chains of different length and density. Experience has

J.-H. Lei (&) � H. Li � X.-D. Du � A.-F. Zhang

Department of Chemistry, Wuhan University of Technology,

Wuhan 430070, Hubei, People’s Republic of China

e-mail: yhx2000@263.net

Iran Polymer and

Petrochemical Institute 123

Iran Polym J (2013) 22:117–122

DOI 10.1007/s13726-012-0110-6

https://link.springer.com/article/10.1007/s13726-012-0110-6


