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ABSTRACT

Polymer-modified mortar and concrete are prepared by mixing either a polymer or monomer in a dispersed, or
liquid form with fresh cement mortar and concrete mixtures, and subsequently curing, and if necessary, the
monomer contained in the mortar or concrete is polymerized in situ. Although polymers and monomers in any
form such as latexes, water-soluble polymers, liquid resins, and monomers are used in cement composites such as
mortar and concrete, it is very important that both cement hydration and polymer phase formation proceed well
the yield a monolithic matrix phase with a network structure in which the hydrated cement phase and polymer
phase interpenetrate. In the polymer-modified mortar and concrete structures, aggregates are bound by such a
co-matrix phase, resulting in the superior properties of polymer-modified mortar and concrete compared to
conventional mortar and concrete. The purpose of this study is to obtain the necessary basic data to develope
appropriate latexes as cement modifiers, and to clarify the effects of the monomer ratios and amount of emulsifier
on the properties of the polymer-modified mortars using methyl methacrylate-butyl acrylate(MMA/BA) and
methyl methacrylate-ethyl acrylate(MMMA/EA) latexes. The results of this study are as follows, the water
absorption, chloride ion penetration depth and carbonation depth of MMA/BA-modified mortar are lowest.
However, they are greatly affected by the polymer-cement ratio rather than the bound MMA content and type of

polymer.
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Table 1 Properties of latexes for cement modifier

e o e it e | e [0
polymer by weight mPa-s) | t/m®) 20T (%)
MB6 60 : 40 2354 1.03 7.0 50.4
MB7 70 30 1080 1.03 6.5 49.8
MBS 80 : 20 838 1.03 6.5 50.1
MES 50 : 50 2134 1.03 6.5 50.2
ME6 60 @ 40 1167 1.03 7.0 579
ME7 70 : 30 357 1.03 7.0 50.0

Table 2 Mix proportions of MB, ME-modified mortars

m : er- | Water- | Air
’Ir‘rsllgfta?f Cesairél,t Pgelzi_]nrgnt cement |content (Fnlﬁn“’;
by weight| ratio(%) | ratio(%) | (%)
Unmodified| 1:3 0 67 3.6 167
5 53 9.6 173
MB6" 10 48 8.4 170
-modified 15 43 7.0 170
20 40 6.0 170
5 55 13.7 167
MB7 1:3 10 52 11.9 166
-modified 15 49 11.5 168
20 46 11.2 166
5 55 11.2 171
MBS 10 52 8.7 166
-modified 15 50 8.1 166
20 47 78 165
5 53 12.6 165
MES 10 48 12.2 175
-modified 15 43 11.7 173
20 40 11.1 170
5 52 15.9 170
ME6 1:3 10 47 14.8 171
-modified 15 43 13.7 178
20 40 124 169
) 51 154 180
ME7 10 48 13.8 168
-modified 15 43 13.5 166
20 42 12.7 168

*MB6 : Monomer ratio of MMA/BA=60:40
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Fig. 6 Carbonation depth vs. total pore volume of MB-modified mortar
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Fig. 7 Pore volume of MB-modified mortar
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