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Abstract Poly(acrylic acid)-g-poly(ethylene glycol)

(PAA-g-PEG) comb-like copolymer (PCE) is one of the

best kind of superplasticizers for cement suspensions. But

PCE can be considered as polyelectrolyte which is easily

affected by the ions in cement suspensions. In cement

system, calcium ions are the most abundant cations which

would have great influence on the performance of polymer

superplasticizer. Here, the effects of calcium ion on the

surface charge, adsorption and dispersion in cement system

with PCE as dispersant are investigated in detail. And the

changes in the conformation of PCE before and after

adding calcium ions are studied by methods of dynamic

light scattering and transmission electron microscopy.

Calcium ions increase the zeta potential of cement particles

and make the molecular chains of PCE curlier, which

induces the changes in adsorption and dispersion behavior.

The adding of calcium ions makes the ion bridging

between calcium and PCE to take place and the ion

bridging makes the PCE molecules shrink to smaller size.

In this paper, it tells that the molecular structure of PCE

polymer could be changed based on the conclusion to adapt

the cement with different content of calcium. In cement

suspensions, the effect of calcium ions on the performance

of PCE polymer would be weakened by decreasing the

content of carboxyl groups in the molecular chain.
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Introduction

Comb-like copolymers are relatively more efficient as new

types of cement dispersants with a very flexible chemical

structure [1–3]. It is easy to modify and adapt this

molecular structure in order to maximize the targeted

properties and also meet specific properties for different

applications. Thus, it has attracted significant attention and

been extensively studied in the recent 20 years [1, 4, 5].

These comb-like copolymers are composed of a poly-

electrolyte backbone and nonionic polyethylene glycol

(PEG)-based side chains grafted onto the backbone at

frequent intervals. It is considered that, in comb-like

copolymers the carboxylate ions in the backbone mainly

act as the drive of the adsorption because of the electro-

static attraction between anionic polycarboxylate backbone

and cationic surface of cement particles, meanwhile the

hydrophilic PEG side chains extend into the solution and

mainly provide the steric repulsion, which is the main drive

for the dispersion of cement particles [6, 7].

Apparently, the polycarboxylate comb-like copolymers

(PCE) are a kind of polyelectrolyte, which are easily

affected by the ions in the solution [8]. Because cement is

made up of dicalcium silicate, tricalcium aluminate, tri-

calcium silicate and tetracalcium aluminate ferrite, there-

fore, in cement suspensions there are abundant calcium ions

(Ca2?) which will certainly affect the interaction between

polycarboxylate comb-like copolymers and cement parti-

cles. Dupont et al. [9] considered that the calcium ions

affected the adsorption behavior of polyacrylic acid onto

alumina. Schweins et al. [10] considered that calcium ions
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