Journal of the Korean Ceramic Soclety
Vol. 28, Na.7, PP 509~516, 1991

AME Z3lxe] SHBHX M 0jxl= Polymere] 3k
OIS - S A AE . 3|4
=]

Effect of Polymers on the Freezing and Thawing
Resistance of Hardened Cement Mortar

Sun-Woo Lee, Jung-Hwan Kim, Sang-FHleul Chei* and Ki-Sung Han
Dept. of Ceramic Eng, Inha University
*Dept. of Inorg. Mal. Eng, Hanyang Umversity
{Received November 21, 1990)

2

AldE w2 Aty SAga ATl v)HE polymers] =8-S HEagdrh oI5 #4 styrene butadiene
rubber{SBR), ethylene viny! acetate(EVA). palyvinyl alcohol(PVA) & AH4-ste] Al e 2 2e] 78k & Al ahata
= 58458 Malslgdc) SER= EVAE fggh A|5e] Sdfal A e dat=lglon] PVAS E8k4k Aldg
=475 o] zlizEeth. B35 SBRE 5, 10% E3h3h Aldz EVAE 5% £33 AlHe giaHsdlds
S8 SA@ gl A e e elfgo

ABSTRACT

The effect of vanous polvmers on Lhe [reese-thaw resistance of hardened cement mortar was mvesligaled.
For this study, styrenc butadiene rubber (SBR), ethylene vinyl acetate (EVA), polyvinyl alcohal (PVA) were
used lo prepare cement mortar specimen, and Lhen freeze-lhaw experiment was carred out. By adding SBR
and EVA to the specimen, the [reeze-thaw resislance of specimens was improved, but when PVA was added
to the specimen, Lts freeze-thaw resistance was lowered. Particularly, lhe specimens which werc added 5, 10%
aof SBR and 5% of EVA showed excellent freeze-thaw resistance n the salt environmentl
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Table 1. Physical Properties of Premixing Polymers.

a) Slyrene hutadiene rubber

. _ Total solid | pH (25C) | Viscosily Surface
CaCl: &9 59 7% sl e Z gl content (25T7) tenstion
A=saich 30% 85 Z0cp | 50dynefem
2. Algupe by Ethylene vinyl acetate
Tolal solid |pH (257)| Viscosity T, {glass
21, Susis content (25TC) temp.)
AMEE A 9s [2 BE FEdoiee 95% 45~65 (2600~4500cp| —0.43C
Table 2. Mix Proportions of Specimens.
Series No. Cement SBR EvVA PVA AE sp W/C Remarks
1 100 — - - - — 0.42 I. series: in the water
I 2 100 - — — 0.03 2.0 0.35
3 100 5 - - — — 032 | IL series: in the
I 4 100 10 — — -~ - 0.28 sea water
5 100 10 - - .03 2.0 .25
III 6 100 — 5 - - - 41 II. series: in the
7 100 - 10 - — - 0.40 4% CaCl; solution
8 100 — - 1 - — 0.38

AE: Air entraining agent, SP: Super plasticizer, SBR: Styrene butadiene rubber, EVA: Ethylene vinyl acetate,

PVA: Polyvinyl alcohol
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Fig. 2. Length change of specimens (series I) subjected
to freezing and thawing in the water.
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Fig. 3. Weight change of specimens {(series I) subjected
to freezing and thawing in the water.
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Fig. 4. Pore size distribution curves of specimens cu-
red pormally for 21 days and dried 7 days.
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Fig. 5. Relative dynamic modulus of elasticity of specimens suhbjected to freezing and thawing in (a) sea water

and (b) 4% CaCl; solution.
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wing experiment.
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Fig. 10. Scanmng electron micrographs for the fracture surface of typical specimens subjected to repeated cycles

of freezing and thawing.
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