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A Study on the Water Diffusion of Polymer-Modified
Mortars in Drying Process
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Abstract

Ditfusion of water in hardened cement concrete and mortar influences on the dry
shrinkage, creep. modulus of elasticity, etc. In general, water loss through drying
process in polymer-modified concrete and mortar is small compared with that of
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unmodified concrete and mortar due to the films formed by polymer as cement

modifieder. The purpose of this study is to investigate the diffusion process of water in

the polymer-modified mortars. The polymer-modified mortars using three polymer

dispersions and epoxy resin are prepared with various polymer-cement ratios, and water

diffusion coefficient of polymer-modified mortars according to inside water content is

calculated. From the test results, the water diffusion coefficient of polymer modified

mortars is smaller than that of unmodified mortars and decreases with increasing

polymer cement ratio.

Keywords : polymer-modified mortar, water diffusion coefficient, polymer dispersion,

epoxy resin, polymer-cement ratio
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Table 1 Properties of polymer dispersions

Type of Specific i Viscosity Total
Gravity P Y Solids
Polymer (20C) (20€) | (mPa - s, 20TC) (%)
‘G
SBR 1.020 9.70 64 44.6
EVA { 1.060 5.70 1588 44.2
PAE 1.072 9.90 80 44, 8

Table 2 Properties of epoxy resin

. Specific . .
Epoxide |Molecular Hue Gravity Viscosity
rd Y
nquivale Jei tardner ‘mPa - s. 20
Equnaknt Weight |(Gardner) (20%) (mPa - s, 20C)
185 380 0.2-0.4 1.17 13100
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Table 3 Mix proportions of polymer-modified

mortars
Type Cement: Polymer-| Water-
of Sand Cement Cement Flow
Mortar | (By Weight) | Ratio(%)| Ratio(%)
_Unmodified - 755 170
5 62.6 168
SBR~ 10 59,7 170
Modified 15 558 170
20 51.9 170
5 66.8 170
EVA- : 10 65.2 174
Modified i 15 60.5 168
] 1:3 20 56.8 169
5 63.1 166
PAE- 10 59.8 174
Modified ! 15 57.2 174
- 20 54.8 170
5 5.0 170
Epoxy- 10 5.5 172
Modified 15 75.5 171
20 5.5 171
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Fig. 2 Moisture content of polymer-modified

martars in saturated wet conditior:
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