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Physical Properties of Polymer Cement Mortar Using Ground FRP Wastes
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ABSTRACT

The physical properties of polymer cement mortars using coarse powder of FRP wastes
were investigated. The formulations for specimens were prepared with various replacements of
FRP wastes as parts of fine aggregate for effective recycling of FRP wastes. Also the polymer
cement mortars using stvrene-butadiene rubber(SBR) latex, polyacrylic ester(PAE) emulsion
and ethylene-vinyl acetate(lVA) emulsion with FRP wastes were prepared with various
polymer-cement ratios for improvernent in strength.

As & result, the compressive and flexural strengths of polymer cement mortars using FRP
wastes were greatly improved compared with those of ordinary portland cement mortars
containing 'RP wastes. The optimum replacement rate of FRP wastes for fine aggregate was
turned out to be 20wt% at polymer-cement ratio of 10wt%. The compressive and flexural
strengths of polymer cement mortars prepared by heat curing(807) were decreased compared
with those prepared by standard curing at polymer-cement ratio of 10wt% or less. Water
absorption rates of polymer cement mortars were remarkably decrcased with an increase in

the polymer-cement ratio.

Keywords @ FRP wastes, SBR latex, PAE emulsion, EVA emulsion, polymer cement
mortar(PCM)
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Table 1 Chemical Compositions of FRP Wastes

Ground | Particl
Unsaturated | Glass | ) ) Bulke Specific
lyester resin | fiber calcium size gravity(207C)
polyes ) carbonate | (mm) -
3H wt% 40 wt% | 25 wt% < 10 1.87

$m Zele] EahAlo] ARSo2 REEE gE)
ALl g8 ddEE 72E 2¥E7) 95y
He2 NHAAFS antifoam AFE, 30% silicone
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Table z Physical Properties of Polymer Modifiers

Type sp. ogr. Vis:cosity pI:I Total solids
(207) (20T, cP) (207) (wt%6)
SBR 1.020 171 9.2 50.2
PAE 1.054 28 88 443
EVA 1.062 1200 50 4.0
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Table 3 Mix Proportions of Polymer Cement Mortars using FRP Wastes

Specimen Cement : sand FRP/(FRP+ Sand) Polymer-cement Antifoaming Remarks
Sample (by weight) (wt%) ratio(wt%) agent(wt%)
ucM 130 0~ 50 5~ 0 Unmodificd
Cement Mortar
1:28 10
1:26 20 SBR
SCM 124 30 5~2 0.7 ~Cement
1:22 40 Mortar
1:20 50
1:28 10
1:26 20 PAE
PCM 1:24 30 5~ 20 15 ~Cement
1022 40 Mortar
1:20 50
1:28 10
1:26 20 EVA
ECM 1:24 30 5~ 20 0.7 ~Cement
1:22 40 Mortar
1:20 50

# UCMO A HFRPY AHEFFo] O(zero)?l sl ¥ FA AL ordinary portland cement mortar(OCM)E 3 &h7) 2§
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Fig. 1 Water-cement ratios of mortars using FRP wastes with polymer modifiers.
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Fig. 3 Compressive strengths of mortars using FRP wastes with polymer modifiers.
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Fig. 4 Flexural strengths of mortars using FRP wastes with polymer modifiers.
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Fig. 5 Compressive strengths of mortars using FRP wastes with polymer modifier after heat curing.
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Fig. 6 Flexural strengths of mortars using FRP wastes with polymer modifier after heat curing.
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Fig. 7 Water absorption rates of mortars using FRP wastes with polymer modifier.
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