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7] flst] EX o aH2 fEY: FA]o £ FHEY BUAE AzaA =8 FHA
Es 7o) ARZYA S FHAT17] A8 HEE 43 AEYA y-methacryloxypropyltrime-
thoxysilane (y-MPS)2 ZA2isle] SPAE A=z3lz 7IAH B4 € ADELE A
iAo 2348 HEgdo] 10wi%h, dBAEZAY =7 3wt%E o 713 53
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ABSTRACT: In order to recyle the FRP waste from SMC bathtubs and rock-crush sludge ob-
tained as a byproduct of stones, the composite consisting of the FRP and rock-crush sludge
and the unsaturated polyester matrix resin were prepz 2d. To enhance the interfacial bonding
force between the reinforcements and the matrix resin, the rock-crush sludge was treated
with silane coupling agent, y-methacryloxypropyltrimethoxysilane (y-MPS) and their me-
chanical properties and interface phenomena were examined. The flexural modulus of the
composite containing 10 wt% rock-crush powder treated with 3 wt% silane coupling agent
showed the maximum value. And also the initial thermal degradation temperature of compos-
ites were in the range of 352~ 359 C. From these results, we observed that the weight loss of
composites was almost constant regardless of the concentration of silane coupling agent. It is
confirmed that the interface of the composites containing filler treated with y-MPS was im-
proved in that there were no pull-out phenomena between the reinforcement and matrix
resin.
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Table 1. Physical Properties of Isophthalic Un-
saturated Polyester

viscosity  solid parts gel time max. exo. temp.
(cpsat25°C) (wt%) (min) (c)

47 54 10 160

Table 2. Properties of FRP Waste

matrix CaCQj; glass fiber additive ave. particle size

30.8% 36.7% 28.0% 4.5% 30 yam

Polymer(Korea) Vol 24, No. 6, November 2000



# FRP/AE&HA Fd 2849 Az 4 7144 244 #& 47

Table 3. Preparating Conditions of Composites with FRP Waste and Rock-Crush

exp. materials (wt%) stone  curing agent accelator press.
No. unsaturated FRP powder (TBPB) (wt%) temp.(C) (kg /cm?) time (min)
polyester (wt%)

1 20 72 8 1 1

2 64 16 1 1

3 56 24 1 1

4 30 63 7 1 1

5 56 14 1 1 160 26 20

6 49 21 1 1

7 40 54 6 1 1

8 48 12 1 1

9 42 18 1 1
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Figure 1. FT-IR spectra of FRP waste treated with
and without y-MPS coupling agent treatment. (a) pure
FRP waste and (b) FRP waste treated with 1 wt% y-
MPS.

831



35 A UPE 180wt%
—8— UPE 40wt%

— -0+ UPE 30wtk

w 3.0 —v— UPE 20wtk

o

e

- 25

2

320

©

E1.509-

®

% 1.0

K

“os

0.0

0 1 2 3 4 5
y-MPS concentration (wt%)

Figure 2. Flexural modulus of the composite with
FRP waste and rock-crush treated with y-MPS as a
function of binder content(waste FRP:70, rock-
crush: 30). :
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Figure 3. Effect of ~-MPS on the flexural modulus
of the composite with different rock-crush ratios.
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Figure 4. Tensile strength of the composite with
FRP waste and rock-crush treated with y-MPS as a
function of binder content(waste FRP:70, rock-
crush: 30).
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Figure 5. Effect of y-MPS on the tensile strength of
the composite with different rock-crush ratios.
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Figure 6. Impact strength of the composite with

FRP waste and rock-crush treated with 7-MPS as a
function of binder content(waste FRP:70, rock-
crush:30).
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Figure 9. SEM photographs of composites. (a) non-
treated and (b) y7-MPS treated.
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