EB% Vol 11, No. 3 pp.241-248 (2011 4E9 )

241

BEEGIRPZEHAALE-EREZHLEL A LD
~5 A LOEEIZRIFT GFRP DHEDEE-

RZT IR, PR ST, JNMUE ITESET, B LT, KR ST

?@Bﬂ ?%5)‘%:****’ ?ﬁi‘% :‘{%_*****’ /J\% j(_******, *E;Lu %:}?‘******, )”m‘%‘, 0\\/*******

Development of High-Strength Porous Tiles Produced
by Recycling Glass Fibers in Waste GFRP

— Influence of Particle Size of GFRP on Properties of Tiles —

Hiroyuki KINOSHITA, Takefumi NAKAZONO, Masayuki OYAMADA, Toshifumi YUIJ],
Takahiro ANDO, Kiyohiko IKEDA, Koichi KAIZU, Taichi KOBAYASHI,
Hanako FUKUYAMA and Hisamitsu KAWASAKI

_ As arecycling technique for.the waste GFRP, authors have proposed the manufacturing process of the porous glass
fiber reinforced tile by mixing the clay and the crushed waste GFRP and by firing the mixture. In this paper, the
influence of the particle size of GFRP on properties of tiles produced by the proposed process was.investigated. First,
several types of tiles were produced by changing the particle size of the crushed GFRP, the mixing ratio of the GFRP
and clay, and the firing temperatures. Then the density, water absorption and bending strength of the specimens were
examined by the experiment. From obtained results, it was found that the bending strength of tiles was higher, as the
particle size of the GFRP was smaller, and that the effect the particle size of the GFRP on bending strength of tiles was
bigger, as the firing temperature was higher. It was also found that the mixing ratio of the GFRP and clay and the firing
temperature greatly affected the water absorption of tiles, and the particle size of the GFRP was not effective for the
water absorption. It was demonstrated that tiles with both the high strength and water absorption could be made when
GFRP with the particle size of 1mm or less was used and the firing temperature was over 1000 degrees.
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Tablel Compositions of clay and GF RP

Clay Inorgapic mater of glass
fiber etc. included in GFRP
Composition Mass % | Composition Mass %
SiO, 51.1 Si0, 473
ALO; 182 ALO, 22.6
Fe,05 2.57 Ca0 150
K,0 277 K0 4.97
MgO 1.25 Fe,05 1.14
CaO 1.08 MgO 0.90

(Photograph by SEM)
(c) Glass fibers included in GFRP

(Photograph by microscope)
Fig.1 Clay and GFRP used for specimens
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Table2 Types of specimens
Particle Size of Content of GFRP (mass %)
GFRP : d (mm)
- Clay 100 %

20%

(Resin 12%and glass fibers 8%)
40%

(Resin 24% and glass fibers 16%6)
60%

(Resin 36% and glass fibers 24%)
20%

(Resin 12%and glass fibers 8%)
40%

(Resin 24% and glass fibers 16%)
60%

(Resin 36% and glass fibers 24%)
20%

(Resin 12%and glass fibers 8%6)
40%

(Resin 24% and glass fibers 16%)
60%

(Resin 36% and glass fibers 24%)

Ssize d =05

Msize | 05<d =10

Lsize | 10 < g<20

SEIEEEEEEEEE

S size M size

Fig.3 Examples of specimens
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Fig.5 Photographs of specimens
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Fig.6 Density of specimens
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Fig.7 Comparison of maximum bending strength of specimens without glass fiber and with glass fibers
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Fig.8 Maximum bending strength of specimens
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Fig.9 Water absorption of specimens
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Table 3 Values of
Particle S1zZe of Particle size of GFRP
PA resin
S size S size Msize | Lsize
900°C -13.0 472 4.7 -8.1
1000°C -13.5 -5.0 -6.7 -8.6
1100°C -8.2 4.5 -64 -7.6
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Fig.10 Bending strength of specimens versus content of PA resin
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