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Porosity of Polymer—Modified Mortars Using Methylmethacrylate-Butyl
Acrylate Latexes with Various Monomer Ratios
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ABSTRACT

At present, the polymer-modified mortars are used as high-performance as well as
multi-functional materials in the construction industry. The purpose of this study is to synthesize
polymer to modify in cement mortars and make test samples to understand pore size distribution.
This paper deals with the effect of monomer ratio on the typical properties of polymer-modified
mortars using Methylmethacrylate-Butyl Acrylate(MMA/BA) latexes synthesized through
emulsion polymerization.

From the results, we knew that the pore volume of polymer-modified mortars using
Methylmethacrylate-Butyl Acrylate latexes at bound MMA contents of 70 and 60 percent is 7.5~
75cw/g and the fine pore volume is increased with an increase in the polymer-cement ratio. 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.
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Table 1 Properties of polymer dispersions for cement modifiers

Type of poymer | qpipomer e, T Soedfe gravi [ g1 Tota) o
MMAS0 50:50 1.03 7.0 40
MMAG0 60:40 1.03 7.0 40
MMA70 70:30 1.03 7.0 40
MMARS0 80:20 1.03 7.0 40
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Table 2 Mix proportions of MMA/BA-modified mortars

Cememt : Sand, |Polymer-Cement Ratio} Water-Cement Ratio| Air Content Flow

Type of Mortar | ™™ "\ oioht %) (%) %) (mm)

Unmodified 1:245 0 62 47 168

5 54 136 167

MMAS0 10 49 12.4 167
1:245

-modified 15 45 103 171

20 41 98 175

5 54 12.7 185

MMAE0 10 49 99 181
1:245

~modified 15 45 8.7 189

20 41 74 186

5 54 114 188

MMA70 10 49 8.2 184
1:245

-modified 15 45 741 184

20 41 6.8 180

5 54 14.8 198

MMAB80 10 49 138 193
1:245

-modified 15 45 1.9 196

20 4 120 187
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Fig.1 Pore Size Distribution of MMAS0-Modified Mortars(*Total Pore Volume(x10“cn/g))
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Fig.2 Pore Size Distribution of MMAG0-Modified Mortars(*Total Pore Volume(x10cr/g))
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Fig.3 Pore Size Distribution of MMA70-Modified Mortars(*Total Pore Volume(x103cr/g))
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Fig.4 Pore Size Distribution of MMA80-Modified Mortars(*Total Pore Volume(x10cri/g))

oj4el dFARZEE MMA/BAY ExnH|7} 60:40, 70:309 29 MMA/BA @4 e &9
Z3v AWE RE2E29 AFF B£¥9 yake Zxvujd #Agel v AWME v Frtet &
Al Bl e Hoz olgstel AFFo] Frles AP, W ATEH TY sz Ytk
old] wel MMA/BA £ Zdv AWE ZL2el29 B0 AF 2 FAF U Aol 4
93] Mg gadd, 28, m0s Zage = AFHA 75-750m ASZEHHF 2F
T A dx, o] B ATEHo] & EAYEYFE FHE ¥ e dFRIV Yt

20029 % & sedEs =83 9



g ANHE vl9 ZF71e} &7 AFNA 75-750m e A FE&Ho] Fe Zo
AFFol F7lste Ao2 Hol U FEHA £F BE AWE R2el=2o) vs) A9 &

hid

MMA/BA ¥4 @92 £9 Zoiv NuE magee AFZEE 93 ¥ A7293 2%
e 2.

(1) MMA/BAS| ®:xwul7} 50508 3¢, MMA/BA &4 Zao Ade maeizd 4373 $¥E
Zorie 98t 2 AdE 22ead 02 4¥L YT dol AUE ZasEydly
oo U8e Y4 £¥ Aoz BuHd v £ AHE JUY 5 AN

(2) AZAEEY A AZTLAL B MMA/BA Exuvid] 60:40 2 70:302 &9 Z2ly AldE 7
Zgl2oM e AFTx7 AYsAn Zd AHME v]9 Z7el g4 2 Z3E o AXEs A
o2 eyt

3 MMA/BA-—] Zixwulzh 802098 B ¥l FEw NUE w7t FAESFE nATIS Fohetx

ATEHe FasA, Een AWE v|7} 5%, 10%Y WE 2358 A AFEHol o Fts

Aog Jehdon, duyHez & g0l Bol F2v AME 2229 E5FH4go WY
T ReE

]
4 St we 9%e 3 £8 gogo

—H e r>‘

i A
=
L=

» o

4) olde AT7ZAAZFH MMA/BA ¥4 e £ Egv AWE 22829 AFRFEEE
MMAS$} BAS Exvju] R ¥ ARE Hd 2A #$dE& ¢ 5 UANA. 538 MMA/BAY
Erojd7 60:40, 70:309 = E2iv AWE REgE9 AFFEE I FEH ANE Hl9
7kt @A AlgtAoel AL oz olFay A AFTEA EF FaaL 3o, FF FstEel
ARAYAY, S48 i AYHY, EHY Sl slolA BE AWME R=2gapng 58 Ao
2 gdEy JE AHNE E318 g0 AFFH $5% 4% S ¥HE Aoz Jddn

#Ae 2
2 d7e FFFHEANG BH7|2dF(R01-2000-00358) APz FEon old e 7AE =YYt

s

1. Ohama Y., Demura K., Hamatsu M., and Kakegawa M., "Properties of Polymer-Modified Mortars Using Styrene-Butyl
Acrylate Latexes with Various Monomer Ratios,” ACI Materials Journal, V.88, No.l, January-February 1991. pp.56-61.

2. 284, 259, S5, 9, %A, B4 ot E2loie AHE Z=Et2 £31 Mo pst AR Gtz s
=27, 108 28, 199, p.183-190.

 Zgu oled, “DEX s1E” BT, 1996, pp.384-389.

. Yoshihiko Ohama, “Handbook of Polymer-Modified Concrete and Mortars,” Noyes Publication, New Jersey, U.S.A, 1995.

. 2T/, “BILEREERBRBBEARX)?—A VAV ORR,” BEKEA SR, 1998.

. SRS, HNER S E A MEAVLE e b XM DT B AR AL E, BAREX S A SFAEHEEHK
#$£GES), B, Nov.1971, pp.119-120.

[T S) BN SN /% )

92 2002 % B g2y =E3



