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Water Repellent Characteristics According to the Surface Properties of Cement
Mortar Mixed with Water-soluble Water Wepellent

Suk-Pyo Kang', Hye-Ju Kang®", Seong-Uk Hong’, Seung-Hyeon Yang®

Abstract: This paper is a basic study to improve durability by imparting hydrophobicity to the surface and sphere of cement-based materials. A cement
mortar to which a silane/siloxane-based mixed water repellent was added was prepared, and its initial hydration performance, flow performance, and
compressive strength were measured. In addition, after the surface was abraded, the water contact angle and water absorption were measured. The
flow of cement mortar to which the water repellent was added was found to decrease up to 1.5% in the addition amount of the water repellent agent,
and increased at 3.0% in the addition amount. It was found that the setting time of the cement paste was delayed in both the initial setting and the
termination when the water repellent was added. It was found that the compressive strength decreased from 3.0% of the maximum added amount
of the water repellent to a maximum of 30%. The contact angle was found to increase when the water repellent was added to the cement mortar, and
the contact angle after surface polishing was found to be larger than before surface polishing. The addition of the water repellent showed hydrophobicity
not only on the surface but also on the surface and cross section damaged by polishing. The water absorption rate was found to decrease when the water
repellent was added to the cement mortar, and the water absorption rate after surface polishing was found to be greater than before surface polishing.
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Table 1 Experimental plan

Addition rate of water

Type of binder repellent to cement(%) Mix design Test items
0 M-P I;le(t)tvivng time
OPC 0.5 MDs5 S =13 Compressive strength
1.5 MDI15 W/B=0.45 .
3 MD30 Sandpaper abrasion contact angle (before and after)

Water absorption rate

Table 2 Physical properties and chemical composition of binder

i i Chemical composition (%)
Type of binder Specific sgrface Den51t3y g, loss
area(cm’/g) (g/em’) Si0, AlLO; Fe,0; CaO MgO SO;
OPC 3,144 3.15 1.32 21.7 5.7 32 63.1 2.8 22

Table 3 Physical properties and chemical composition of water repellent

Type of Active Ingredient (wt%) Density(g/cm’) pH

water repellent 40 1.01 6~8
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Fig. 1 Specimen for measuring contact angle

Fig. 2 Contact angle meter
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Table 4 Setting time

Setting time
Samples — - :
Initial (min) Final (hour)
M-P 105 4.75
MDS5 105 5.75
MDI15 120 6.5
MD30 120 7
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Table 5 Contact angle image
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