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Development of Reinforced Plastic using Coal Waste (III)
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Reinforced plastics containing waste polypropylene, waste coal, and fly ash were manufactured, and the use-
fulness of reinforcing agents such as waste coal and fly ash was investigated from the physical properties of
the manufactured reinforced plastics. The physical properties (tensile strength, tensile elongation, flexural
strength, impact strength, and hardness) of the manufactured reinforced plastic using waste coal or fly ash as
the reinforcing agent were superior to those of general particle-reinforced plastics but inferior to those of fiber-
reinforced plastics. When increasing amounts of reinforcing agents were added, the physical properties of the
reinforced plastic increased proportionally. In general, the efficiency of fly ash as a reinforcing agent is better
than that of coal waste. Using a combination of the two reinforcing agents, improved the physical properties
of reinforced plastic compared to those of the individual agents because of the homogeneity of the mixture.
Because coal waste and fly ash may contain various harmful ingredients, their elution will be of concern in
long term. However, harmful components such as cadmium, chromium, mercury, lead, and organic bromine
were not detected in these wastes. The manufactured reinforced plastics investigated in this work may be used
to replace the concrete rain storage systems, which have a high construction cost, weak shock-resistance, and
are difficult to manage. Moreover environmental problems due to waste coal and fly ash can be minimized if
they are reused as reinforcing agents.

Key words: reinforced plastic, physical property, reinforcing agent, coal waste, fly ash
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Fig. 1. Recycling status of fly ash”.
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Table 1. Compositions of reinforced plastics

Composition(%)
Sample " . Reinforcing agents
Waste PP* plastic Talc Glass Fiber Waste coal Fly ash
Standard A 100 0 0 0 0
B 90 10 10 - -
C 30 20 20 - -
D 75 - - 25 25
E 70 30 30 30 30
F 65 - - 35 35
G 60 40 40 40 40

*PP: Poly Propylene

Table 2. Ccompositions in component reinforced plastics (%)

. Sample No. ) 2 3 4 5 6 7 8 9 10 11 12
Ingredients
PP 100 94 39 34 79 79 79 79 04 39 84 79
G.F 15 10 5 5 10 15 20
EA® 5 10 15 20 5 10 15
Other? 1 1 1 1 1 1 1 1 1 1 1
Total 100

a: poly propylene, b: Glass fiber, c: Fly ash, d. Other: Antioxidant (0.25%), Neutrant (0.25%), Mg-stearate (0.5%).
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Fig. 2. Chemical compositons of mine wastes (a) and SiO,/
Al,O4 ratios (b) according to mining areas. JS: Jang-
sung, DG: Donghae, HS: Hwasun, TB: Taebaek, TM:
Taemaek, MR : Maro mining station.
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Fig. 3. Chemical compositons of coal wastes (a) and SiOy/
Al,O4 ratios (b) according to mining areas. JS: Jang-
sung, DG: Donghae, HS: Hwasun, TB: Taebaek, TM:
Taemaek, MR: Maro mining station.
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Fig. 4. Chemical composition of fly ash.
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Fig. 5. Variation of tensile strength according to type of
reinforcing agent and its amounts.
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reinforcing agent and its amounts.
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Table 3. Comparisons of the physical properties of reinforced plastics according to reinforcing agents

Properties

Tendence

Tensile strength
Tensile enlongation
Flexural strength
Impact strength
Hardness

Glass Fiber > Fly ash > Waste Coal > Talc
Talc > Fly ash > Waste Coal > Glass Fiber
Glass Fiber > Fly ash > Waste Coal > Talc
Glass Fiber > Fly ash > Waste Coal > Talc
Glass Fiber > Waste Coal > Talc > Fly ash
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