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Methods for Evaluating the Effects of
Superplasticizers in Cement and Concrete- Part I1:
Adsorption

Hessam Azari Jafari, Mohammad Shekarchizadeh, Javad Berenjian,
Babak Ahmadi

Admixtures such as superplasticizers have to fulfill several requirements for use in concrete. The
ASTM C 494 for concrete admixtures has specific requirements for water reduction, setting time,
compressive strength, flexural strength, durability and length changes. The ASTM 1017 includes
slump, setting time, compressive strength, flexural strength, etc for flowing concrete containing
superplasticizers. The ACI manual of concrete practice part I: 212-3R on admixtures deal with
information on the materials, evaluation aspects, applications, performance criteria, proportioning
of concrete, effects on fresh and hardened concrete and quality assurance for superplasticized
concrete. In the standards usually established test methods are advocated. However, for a complete
understanding of the role of superplasticizers the application of various research techniques
become necessary. Such investigations enable an understanding of the mechanism of the action of
the admixture, microstructure, permeability, durability, workability, compatibility between the
admixture and cement, prediction of properties, material characterization, and development of new
materials, techniques and test methods. Many techniques have been used to investigate the action
of superplasticizer. The action of many admixtures such as retarders, air entraining agents, water
reducers and superplasticizers related to the phenomenon of adsorption. Superplasticizer interact
with the cement components in the presence of water and influence the viscosity, dispersion,
hydration kinetics and etc of cement paste and concrete. In this paper effect of different criteria on
adsorption, adsorption mechanism and relationship between adsorption and fresh concrete
properties were investigated. In order to evaluate compatibility of different superplasticizers and
blended cement, adsorption of cement and zeolite blended cement were measured.

Keywords: Compatibility of superplasticizers, Zeta potential, Blended cement,
Workability retention
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