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Abstract: The purpose of this study is to clarify the effect of the monomer ratio on properties of the
polymer—modified mortars using methyl methacrylate—butyl acrylate MMA/BA) latexes, and to obtain
basic data necessary to develop appropriate latexes for cement modifiers. From the test results, the
total pore volume of polymer—modified mortars using MMA/BA latexes is linearly reduced with an
increase in the bound MMA content and increased in the polymer—cement ratio. In general, the
superior flexural and compressive strength of polymer—modified mortars using MMA/BA latexes is
obtained at a bound MMA content of 70 or 80 percent and a polymer—cement ratio of 15%. And, the
water absorption and chloride ion penetration depth are greatly affected by the polymer—cement ratio
rather than the bound MMA content.
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Table 1. Chemical Compositions of Ordinary Portland Cement

SiOg Ales CaO MgO 803 Kgo NaZO F6203

21.09 484 6385 332 309 113 029 2.39

Table 2. Physical Properties of Ordinary Portland Cement

Compressive

Specific Blainess Setting time strength of mortar
gravity specific surface (MPa)
(20 ©) (cm?/g) iti i
Imtla.l set Final set 2 74 98d
(min) (h)
3.15 3300 240 7:00 20 23 39

Table 3. Properties of Fine Aggregate

Max. Unit Specific Water Solid volume
size weight gravity  absorption percentage
(mm) (kg/L) (20 ©) (%) (%)
1.2 1.5 2.62 0.40 58.1
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Table 4. Properties of Polymer Dispersions for Cement Modifier

Type  Monomer ratio . . . Total
of (MMA/BA) Viscosity  Density  pH solid
.7 @20TC,mP-s) (20 T) (20 C)

polymer by weight (%)

MB6 60 : 40 2354 1.03 7.0 50.4

MB7 70 :30 1080 1.03 6.5 49.8

MB8 80 : 20 838 1.03 6.5 50.1
Table 5. Mix Proportions of Polymer-Modified Mortars

Type of Cement: P/C  W/C Aircontent Flow

mortar Sand ) (%) (%) (mm)

Un—modified 1:3 0 67 3.6 167

) 53 9.6 173

MB6-modified 1:3 10 48 8.4 170

15 43 7.0 170

20 40 6.0 170

5 55 13.7 167

MB7-modified 1:3 10 52 1.9 166

15 49 11.5 168

20 46 11.2 166

5 55 11.2 171

MB8-modified 1:3 10 52 8.7 166

15 50 8.1 166

20 47 7.8 165
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Figure 1. Cross section of specimen after chloride ion pene—
tration test.
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Figure 3. Pore volume of MB—modified mortars. (a) MB6, (b) MB7, and (c) MBS.
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Figure 4. Pore size distribution of MB—modified mortars.
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Figure 5. Flexural strength of MB—modified mortars.
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Figure 6. Compressive strength of MB—modified mortars.
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