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Abstract

In this study, a mortar was produced using re-dispersible polymer powders that addresses the defects of aqueous
polymer and improves the durability of cement mortar. Also, an attempt was made to examine the properties of
polymer modified mortars using re-dispersible polymer powders by strength and durability tests between ordinary
Portland cement mortars and polymer modified mortars mixed with aqueous dispersion. The test showed that strength
and durability are improved considerably compared with ordinary Portland cement mortar, and the performance of
aqueous polymer cement mortar was considerably improved. Accordingly, it 1s expected that high—quality prepackaged
polymer modified mortars can be produced using re-dispersible polymer powders.
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Table 1. Chemical compositions of ordinary portland cement

SiO2 Al2O3 Ca0 MgO SOz Fe:Os  Ig.loss

21.7 5.7 63.1 2.3 2.2 32 1.3
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Table 2. Properties of polymer dispersions for cement modifier

Type of Kind of Density pH Total solid
polymer polymer (20°C) (20C) (%)
Latex St/BA 1.04 7.7 55.3
Powder VAE - 1 1.04 7.7 99.9
Powder VAE - 2 1.04 7.7 99.9
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Table 3. Mix proportion of polymer cement mortars

Type of Cememt o o Air content Flow
mortar : sand PIC(%) -~ W/C(%) (%) (mm)
Unmodified 1:3 0 67 3.6 167
5 43 16.9 170
10 39 179 175
St/BA
v 15 39 19.5 165
7777777777777777777777777777777777777777777 20 39 18.3 165
5 47 11.9 170
VAE 1 13 10 46 8.6 175
15 45 6.5 170
7777777777777777777777777777777777777777777 20 46 46 170
5 51 12.6 170
10 50 9.7 175
AE_2
v 15 49 94 170
20 49 7.3 170
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Figure 1. Water-cement

Figure 2. Air content of
ratio of PCM. PCM.
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Figure 3. Flexural strength of P/C
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Figure 5. Water absorption of P/C

StBA VAE1 VAE2

Figure 6 S2jv] AWE vjo] T @5}% o2 A% P ot et et

M

02'.'

3.6 ¥sE 0|2 AF M
=

2o} Uehdl Jefmole), BE AIE mEEEe] daE

ol HE Zolt limm Uepton], Eeful AHIE &
2rl2o] ot o) YR Zol WE AUE mEpe
ik W43 s A% Ul otk Eeme] &
5ol ufe} G2 o) WRole] Kol AX) Yko.
gAEOR Beu AMIEL F18E Hgie] 7
Uehba oleh @BkE o}e ARAROINE S48 AT
wh bR Eele Qlaph AIE SR el qdE2)
Zo D22 PHTFORA AokE o) Wl that At
e FA) A Ao Al B duoR o
5% ol YR ARAL Befn] AMIE o] T ool
ek A 2 A% e gk

Figure 6. Chloride ion penetration of P/C

12

20 m5 B10 @15 2o|

Carbonation depth(mm)

37 *A‘lgl- 7—'0' Als‘l 0 5 10 15 20 St/BA VAE-1 VAE-2
Figure 72 E2u AHIE Bl mE F43}t ZolE U Polymer-cement ratio(%) Type of PCM
Rl Tefol), akE o} WF ZolAT AR
BE AME BEelaur) Zeju) AYE ke 34
sjo] et Aol 2A AMERE AL & 4 ek Al
FRo] 2o} AIE weEE wE Zojo ApeE upp 402

AR el Rt AR ARl ﬂi Lhepyt
ok 53], VAE-1 Z2v] AlE waelzo] 49 Zev) Aooky RIS ALga Zeje AYE maeeo)
AE 7} 20%9) ), RE AE maEe m 95 B4 Ane Fskhd et g,

Figure 7. Carbonation depth of P/C

rh

239



1) E2HE 2Rt E9im AMIE REEEe] & AMIE
Hl= ZEHE 7B g2 H AME REE=
Hlofo] HAlH e WA UERten, E2H AME
A7} 71 = AMIE v7F aske AR o
ERAL ot 371 &2 AMIE BP7E 71
= stk
ZoH AMIE H2E20) e E2w AHE b
o] S71l w2k 3] SISkl Ei AJHE v
15%°4 Zdighs e Al 22418 o]
S E2 AHIE HE2EE BE AHE K2E=
vlsf FZ=7F 2 1 7H A= A5 G4
HE AHIE 22| vigj 7= o EEH A
HE H] 5% 10% 4 Wl 7H && 95dEE Yt
.
o AMIE REE2Y] Y I8, dekE
ol AT AR, Al die AR, ol Al 7
oA B Wit A9E de ¢ AT Aret
YFALE o2 E2i AHIE HE2ER=0] i
EHE WA o2 HS AMIE HEEREof
Bjsto] AAIA o= IA JhEf e, E2im AHE
7} S71EE UHIE 571 A 02 YeRdt
2 A, RS SEAE SR EE A
HEEEE AN BF 2 AME HEEEo v
UERHAL glom diq E2ju] AMIE 22
Holi it} webA Aokl 22
S N e S

=

10
o=

|a}

it

N
o

Y
i
N
i
r (]
N
O

3
o
>~
o

ut

ZEH9] e Bl
st EEH AMIE HEEES
ER2 gl 4 Eejo] fanis 29
ERtEo] . 9 5ty A El
29 Z2jn] AMIE mEEl2o] AUEAS
gt} A3 Axl AwAsa yado]
2of| mjaf A AT, $A ZEu AME ZEE}
2olo] A% Jo|w IA F&A Ao Uehdtt wepA,

240

Afrets £ S ol8gt

TS AR e Z2

7A=Y EeH ARIE HE27F YA Zo= 7
Fck
FIHE  E2|0f, MREE ELUTX| AlHE ZEELZ
Z3|| A|HE Z2EI2
Acknowledgement

This research was supported by Basic Science
Research Program through the National Research
Foundation of Korea(NRF) funded by the Ministry of
Education, Science and Technology
(No. 2012R1A1A2041591).

References

1. Cresson L, Improved manufacture of rubber road—facing,
rubber—flooring, rubber—tiling or other rubber—lining, British
Patent 191, 474, 1923 Jan 12,

Ohama Y. Principle of latex modification and some typical
properties of latex—modified mortars and concretes, ACI
Materials Journal, 1987 Nov;84(6):511-8,

Meishan P, Yue WU, Kim KI, Hyung WG, Soh YS, Effect of
the Monomer Ratio on the Properties of Poly(methyl
methacrylate butyl acrylate) Latex—Modified Mortars, Journal
of Applied Polymer Science, 2004 Mar;93:2403-9.

Afridi MUK, Ohama Y, Demura K, Igbal MZ. Development of
polymer films by the coalescence of polymer particles in
powdered and aqueous polymer—modified mortars, Cement
and Concrete Research, 2003 Nov;33(11):1715-21.

Kim WK, Strength and Adhesion of
Polymer—Modified Mortars using Redispersible Powders and
Polymer Dispersions, Journal of the Architectural Institute of
Korea, 2006 Apr;22(4):119-26.

Jo YK, Kim WK, Mix Design of Polymer Grouting Mortar for
Prepacked Concrete Using Polymer Dispersions, Journal of
the 2008
Oct;8(5):85-91.

Kim WK, Hong SH. Corrosion—Inhibition and Durability of
Polymer—Modified Mortars Using Redispersible Polymer Powder
with Nitrite—Type Hydrocalumite, Journal of the Korea

Properties

Korea Institute of Building Construction,



Properties of Polymer Modified Mortars Using Re-dispersible Polymer Powders

Institute of Building Construction, 2012 Jun;12(3):275—83,

8. Oh DS, Go SS, Performance Evaluation of Cement Mixed
Polymer Type Waterproofing Material, Journal of the Korea
Institute of Building Construction, 2012 Feb;12(1):1-9.

9. Kim WK, Properties of Polymer—Modified Mortars Using a
VA/E/MMA Terpolymer Powder, Journal of the Architectural
Institute of Korea, 2010 Jul;26(7):111-8,

10, Beeldens A, Influence of Polymer Modification on the

Behaviour of Concrete under Severe Conditions, Journal of
the Structural Concrete, 2003 Sep:4(3):155—9,

241





