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Abstract: The objective of this study is to find the relationship between the tensile strength of the polymer film and the
bond strength and tensile strength of the polymer-modified mortar using styrene (St) and butyl acrylate (BA), and poros-
ity. In the test results, the bond strength and tensile strength of the polymer-modified mortar increased with increases in
the tensile strength of polymer film and the fine pore volume.

Keywords: polymer, polymer-modified mortar, porosity, bond strength, tensile strength.
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Table 1. Chemical Compositions of Ordinary Portland Cement
SIOZ Ale3 CaO MgO SO3 KzO Nazo F6203
21.09 484 6385 332 309 113 029 239

Table 2. Physical Properties of Ordinary Portland Cement

) Blainess Setting fime Compressive strength
Sg;iz‘clllft'lyc specific g of mortar (MPa)
surface  |pit i
20 °C nitial set Final set
20°C)  (cmg) (min) ) 3 7d 28d

3.15 3300 240 7:00 20 23 39

Table 3. Properties of Fine Aggregate

Specific Water Solid volume

Max. size Unit weight

gravity ~ absorption  percentage
(mm (D 2000 ) %)
<1.2 1.5 2.62 0.40 58.1

Table 4. Composition for Polymerization

ﬂ—é’_‘c’,] _‘?_"]—7]-1: A=} 0‘_11,7]_1: =2 1

Table S. Properties of Polymer Dispersions for Cement
Modifier

Type of Monomer ratio  Specific 1 Total T
pglp Cor(SUBA), gravity oy solids o)
y by weight  (20°C) (%)
SB40* 40:60 1.04 6.0 48.2 -6.7
SB50 50:50 1.04 6.0 46.7 5.3
SB60 60:40 1.04 7.0 47.2 15.9

*Styrene content of 40%.
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WA A7FBIHA 12~24417F B9F A g
Y& A xS ¥Hgo] o] FojA= AlZF E9F Hhg-E9)
25% 80°CE A& A8 o] wf styrene(St)Z butyl
acrylate(BAy= € Junsei Chemicalil2] 155 AleFS A&}
Aom, 4L =0)7] Y84 methyl methacrylate (MMA)E
AT, fskAl= vl=F AldrichAF] octoxynolA] TritonX-
100(TX100)} Y¥E TSCAF] sodium dodecyl sulfonate(SDS)
o] 7 7K FFE A2 HEE Eiete] AR A
A= YE Junsei ChemicalAl2] potassium peroxodisulfate
(KPS)¢} sodium hydrogen carbonate(NaHCO,)E AE-31312
H 52 12F FRTE T iR ARSI TR ]
w2 Zin odde] Urs KS A 0601 [9A] 25 =4
W) Foted SAsIoH, pHe B EME AEAE 0§
sto] ST = IS SH5] flste] 30 9] 2
22 fE]Alel Fot 40 °C] AxE A 48817F E1t 7
A & AstE Soto] S5 en, 2 AEE Table
59} 2t

Eo el =N ¥ REVO0[2E FH. YAl
o]z 4H YEFAZIE o]&-ste] ST frEdolex
(T Ax" & 47E A3kl DSC(differential
scannig calorimeter)E ©]-8-3l] 10 °C/minZ -100~150 °C H
A7 2708k SA4 ekt

LN 2§ QAZE &3, E8v 59| IS
gat7] Slste] ZEju gElAE 40 °Co] HEREA 484
Rt AZAIA AAE ARSI KS M 338124l 43

i

St:-BA MAA Initiator/Monomer (%) Emulsifier/Monomer (%) Aim of
Type of polymer o o : o
(7o) (7o) KPS NaHCO; TX100 SDS solid content (%)
SB40 40:60 2.0 0.3 0.4 3.0 3.0 50
SB50 50:50 2.0 0.3 0.4 3.0 3.0 50
SB60 60:40 2.0 0.3 0.4 3.0 3.0 50
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Table 6. Mix Proportions of St/BA-modified Mortars

Type of mortar Cememt: Sand,

Polymer-cement ratio

Water-cement ratio

Air content (%) Flow (mm)

by weight (%) (%)
Unmodified 1:3 0 67 3.6 167
5 62 8.4 171
10 54 9.1 168
SB4-modified 1:3
15 50 11.5 172
20 46 13.2 171
5 59 7.9 169
10 53 10.8 170
SB5-modified 1:3
15 48 12.4 168
20 45 12.9 172
5 64 9.6 175
10 58 12.0 170
SB6-modified 1:3
15 53 14.0 169
20 50 15.3 168
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Figure 1. Pore volume of StBA-modified mortars.’
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Figure 2. Glass transition temperature of polymer emulsion.
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Figure 7. Pore size distribution of PCM using St/BA: (a) polymer-
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