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In this research, the effects of the concrete superplastizers on the wettability of cement particle and concrete strength were
studied. The wettability of the cement particles strongly depended on the type of the superplastizer. When the superplastizer
had a higher wettability with the cement particles, it revealed a good fluidity of the concrete mortar and a higher concrete
strength. Non-ionic superplastizers (polycarboxylic type) had a relatively good performance on the mortar fluidity and concrete
strength properties compared to anionic superplastizers (lignosulfate, sulfonated naphthalene formaldehyde, sulfonated melamin
formaldehyde). It was observed that the blending of the polycarboxylic and the lignosulfate type concrete superplastizers re-
sulted in synergistic effects on the concrete mortar fluidity and concrete strength properties.
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(a) Electrostatic stabilization
Figure 1. Stabilization mechanisms of cement colloidal particles.
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(b) Stabilization by hydration forces

(c) Steric stabilization (d) Electrosteric stabilization
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Figure 2. Schematics of devices for wettability test by Weshbum
method.
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Table 1. Results of Wet-Cocreate Mortar Mobility and Pressure Strength of Dry Cocreate

Slump (cm) Air (vol%) Concrete strength (kg/m’)
Sample 0 min 60 min 120 min 0 min 60 min 120 min 3 day 7 day 28 day
PNS 20 4 0 43 2.6 N 335 487 512
PMS 20 4 0 4.5 3.7 N 332 465 523
LS 20 4 0 4.5 35 N 332 460 530
PC 20 22 20 4.8 43 43 316 476 546
PC + PNS (5%) 0 0 0 N N N N N N
PC + PMS (5%) 0 0 0 n N N N N N
PC + LS (5%) 20 22 20 4.7 43 43 325 482 627
PC content is 95% in premixed samples.
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Figure 4. Dynamic surface tensions of various additives in aqueous
solution.
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Figure 5. Absorption of various surfactant solutions by the cement.
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solutions.
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