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Abstract Cement-based materials are generally known as

weak materials in flexure and tension in comparison with

compression. Polymers are used in cement-based materials

to improve their flexural and tensile behaviors. The com-

posite is called as polymer-modified concrete/mortar.

Furthermore, polymers decrease permeability of water into

cementitious matrices. Polymers are usually used as

admixtures in concretes in form of latexes. Latexes are

water-based polymers, which are consistent with water-

based concrete matrices. On this basis, these kinds of

products are called latex-modified concretes (LMCs).

However, it has been found that chemical composition,

particle size distribution, molecular weight, physical/

mechanical properties of latexes affect performance of

modified concretes. In this investigation, six latexes in

three categories (acrylic, SBR and polyvinyl acetate) were

used as concrete admixtures. They were characterized for

chemical composition (by FTIR analysis), minimum film

formation temperature, pH, glass transition temperature

(Tg), particle size and particle size distribution to evaluate

the effect of each property on LMC performance. Due to

the formation of latex film in the microcracks and pores of

concrete microstructure, it was suggested that diffusion of

water into films controls permeability of whole concrete

structures. On this basis, the diffusion coefficient of the

latex films subjected to water was measured using a new

method (continuous FTIR analysis). Capillary water

absorption test was performed on concrete specimens to

verify validity of the suggestion. It was found that there is a

correlation between capillary water absorption of LMCs

and water diffusion coefficient of latex films.
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Introduction

Portland cement, concrete, and mortars are most commonly

used construction materials and products in the 21st cen-

tury. Apart from valuable properties of concrete, e.g., low

cost, high strength and raw material availability, they have

some dramatic disadvantages such as poor flexibility and

weak crack resistance in their practical usages. Many

attempts were performed to convert these cement-based

materials to structural materials with desirable physical and

mechanical properties [1–4].

One of the cementitious materials deficiencies is their

porous nature due to existence of capillary pores, gel pores,

and weak cement-aggregate interface zones. This porous

structure allows penetration of chemicals into the bulk,

which causes degradation of the cement matrix and affects

the durability of the concrete [5].

It has been found that aggressive ions (such as sulfates

and chlorides) diffuse into concrete along with water

penetration, thus, it can be concluded that the durability of

a concrete is closely related to its water permeability.

The deterioration of concrete and its reinforcement

material in aggressive environments has been a challenging
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