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Abstract In order to solve the problems of low strength and brittle fracture of conventional concretes, ordinary cement
was used as the main material of concrete binder, and porous glass beads processed from waste glass were used as
aggregates to provide lightweight and fireproof insulation, and functional organic binding additives (including polymers)
were added to improve concrete strength. Additional binding agents, such as silanes, were used to produce concrete-type
lightweight materials with a specific gravity lower than water. The resulting materials thus manufactured have solved the
problems of low work-ability and brittle fracture of conventional (ceramic) concretes, and exhibited excellent mechanical
and thermal properties, with good fireproofing properties and low thermal conductivity at high temperatures. In addition, it
can be molded into a certain space like conventional concrete, processed into bricks or thin boards in molds, or applied
like paints, so it is believed that it can be applied to various structural materials.
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Table 1
Chemical composition of the modified concretes
) Contents (wt.%)
Components Ingredients
Cl1 C2 C3
Binder 1 Portland cement 38.0 50.0 50.0
Redispersible vinyl acetate-versatate copolymer 5.0 1.3 1.3
Binder 2 (Organic binder) Poly vinyl alcohol 2.0 - -
Methyl cellulose 0.8 0.8 0.8
Foamed glass Expanded glass (Poraver Co.) 50.0 35.0 43.0
Triethyl amine (TEA) - 0.8 0.8
Crosslinkers N,N-methylene-bis-acrylamide - 0.1 0.1
Glutaraldehyde - - -
Glass fiber Glass fiber 2.0 1.8 1.8
Silanes Methyltrimethoxysilane - 5.0 1.0
3-Glycidoxypropyltrimethoxysilane - 5.0 1.0
Dispersants Na-polyacrylate 1.2 0.2 0.2
Ww/C Water/Cement (weight ratio) 1.0 12 1.2
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Fig. 1. The lightweight concrete boards prepared from the
HoAZo =M 50 % olWe] H77F At composition C1, C2 and C3 in Table 1.
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Fig. 2. (a) Boiling 3 hrs of a concrete specimen and (b) the
floating of the specimens from the composition C2 and C3
after boiling.

Fig. 3. (a) Drilling and (b) cutting of a board and a brick
prepared from the composition C1 and C2, respectively,
without cracks.
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Fig. 4. Dropping-ball test on (a) a portland cement board and
(b) a C2 board from a height of 20 cm.

Fig. 5. Dropping-ball test on a C1 board (a) before and (b)
after impact from a height of 1 m.

Fig. 6. Free drop test of a C2 brick on concrete road from two
story building height.

Fig. 7. Shapes of the C2 brick (a) before and (b) after 3-times
of the free drop test.
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(b)

Fig. 8. (a) Press test on the C1 board and (b) the test specimen after the press test.

8 ton

= C2 brick

Fig. 9. Press test on the C2 brick.
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Fig. 10. (a) Inflammability test using a gas torch and (b) temperatures of front and back surface during the firing on the C2 board.
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