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Abstract: The purpose of this study is to clarify the effect of the emulsifier ratio on the properties of the polymer cement
mortars based on styrene-butyl acrylate (S/BA) latexes, and to obtain necessary basic data to develop appropriate latexes
for cement modifiers. The polymer dispersions for cement modifiers was synthesized using styrene and butyl acrylate.
Polymer cement mortars based on S/BA latexes were prepared with various monomer and emulsifier ratios, and their
water-cement ratio, air content, flexural and compressive strengths, water absorption and chloride ion penetration were
tested. From the test results, the maximum flexural and compressive strengths of polymer cement mortars based on S/
BA latexes were obtained at a bound styrene content of 60% and an emulsifier ratio of 6%. Also, the water absorption
and chloride ion penetration depth are greatly affected by the polymer-cement ratio rather than the bound styrene and
emulsifier content. Accordingly, it is judged that S/BA latexes can be used place of the conventional polymer dispersions
of cement modifier.

Keywords: polymer cement mortar, emulsifier, polymerization, cement modifier.
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Table 1. Chemical Compositions of OPC
Si02 A1203 CaO MgO SO3 KzO Nazo Fezo3
21.09 484 6385 332 3.09 113 029 239

Table 2. Physical Properties of OPC

Blainess Compressive strength

; Setting time
Sgr;zf/llgc specific g of mortar(MPa)
surface  [pit i
20 °C nitial set Final set
20°C)  (cmrg) (min) ) 3 7d 28d
3.15 3300 240 7:00 20 233 38.6

Table 3. The Properties of Fine Aggregate

Specific Water  Solid volume

Max. size Unit weight

gravity  absorption  percentage
(mm &b goec) ) %)
<1.2 L5 2.62 0.40 58.1
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Table 4. Mix Proportion of Polymerization Using S/BA Mono-
mers

Initiator Emulsifier  Ajm of
Type of S:BA MAA  /Monomer /Monomer  solig
polymer (%) (%) (%) (%) content

KPS NaHCO; TX100 SDS (%)
5SB4*  40:60 18 0.4 0.4 25 25 50
58B5  50:50 18 0.4 0.4 25 25 50
5SB6 60:40 18 0.4 0.4 25 25 50
6SB4  40:60 18 04 0.4 30 3.0 50
6SB5 50:50 18 04 0.4 30 3.0 50
6SB6 60:40 18 04 0.4 30 3.0 50

*5: Emulsifier content, S: Styrene, B: Butyl acrylate, 4: S/BA=40:60.
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Figure 1. Glass transition temperature(7,) of polymer emulsion.
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Figure 2. Particle size distribution of polymer emulsion.
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Table S. Properties of Polymer Dispersions for Cement Modifiers

Type of Mor(l(s);g:z)fatio Sgrr)zlelfti; pI:I Total solids

polymer by weight 20°C) (20°C) (%)
5SB4* 40:60 1.04 7.0 46.9
5SB5 50:50 1.04 7.0 47.5
5SB6 60:40 1.04 7.0 47.8
6SB4 40:60 1.04 7.0 473
6SB5 50:50 1.04 7.0 46.5
6SB6 60:40 1.04 7.0 46.7

*Styrene content of 40%.

Table 6. Mix Proportions of St/BA-Cement Mortars

Type of Cement: Polymer- Water- Air Flow
mortar San(.i, cement cement content (mm)
by weight ratio(%) ratio(%) (%)

Unmodified 1:3 0 67 3.6 167
5 65 6.2 168

5534 L3 10 60 7.9 170
-Modified 15 55 9.4 171
20 52 10.2 169

5 60 7.2 168

5535 - 10 56 8.4 171
-Modified 15 53 9.7 173
20 49 10.3 169

5 59 8 171

5536 L3 10 55 9.1 172
-Modified 15 53 10.7 169
20 50 11.8 173

5 60 8.3 168

6534 L3 10 55 9.9 172
-Modified 15 49 107 170
20 44 11.5 172

5 58 8.1 171

6535 - 10 53 9.5 172
-Modified 15 48 11.2 169
20 45 12.4 172

5 59 8.8 173

6836 - 10 54 10.2 172
-Modified 15 49 11.9 172
20 44 12.8 170
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Figure 3. Cross section of specimen after chloride ion penetration
test.
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Phase 0: Aqeous dispersion deposited on surface
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Solvent evaporation The di: i ists of

with a é.—il.mmer in the range 0;0‘05 to | micron,
the droplets are equally dispersed in the solvent

Phase 1:Close packed spheres with
solvent filling voids

Further water withd. 1 Di b , me‘,‘ diminishes. The
due to further evaporation repulsive forces between the droplets are still

(diffusion) or to capillary present but decrease with further withdrawal
forces from the substrate of the solvent

Phase 2:Flocculated and deformed

Flocculation and deformation of the polymer
droplets, the repulsive forces are overcome by
the thermal energy of the polymer chains,

a i is formed between the droplets

Coalescence: intermolecular
bonds b 1

particles

Phase 3:Coal into a i film,
depending on the curing temperature

The dropl ! into a

film if the curing temperature exceeds the
minimum film forming temperature of the
polymer emulsion

Figure 4. Film formation mechanism.’
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Figure 5. Water-cement ratio of PCM (polymer cement mortar).
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