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Synthesis of Highly Porous Materials from Industrial Waste Using Adsorbent

Asan auwazln,” 155a BN1IT6," AS NS NWSIAA Has ANNY LHA1IAWNA’
9 9

Rudeerat Suntako,” Wannisa Kaeowwichit,” Suteerapun Punlert’ and Pitak Laoratanakul®

Received 6 May 2024, Revised 29 July 2024, Accepted 1 August 2024

ABSTRACT

Highly porous materials from industrial waste with rations of perlite, rice husk, and waste glass,
60:20:20, 60:30:10, and 60:10:30 wt% were burnt at a temperature of 1160°C. The highly porous
materials of phase structure, density, water absorption, strength and microstructure were studied. It was
found that the highly porous materials with the ratio of perlite, rice husk, and waste glass that was
60:30:10 wt% showed the optimum properties for adsorbent. The phase structure showed SiO, in a
quartz form and in a cristobalite form. The highly porous materials inhibited the highest water adsorption
of 28.61%. The density and strength of the highly porous materials showed 1434.56 kg/m® and 1379.60
N, respectively, especially, the presence of the small and continuous pore sizes in structure uniform
compared to the other ratios. As a result, the highly porous materials can be synthesized with industrial
waste. Besides, it is an alternative for increasing the value of waste.
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Table 1 Preparation formula of highly porous materials from perlite, rice husk and waste glass

Perlite (wt%)

Rice husk (wt%)

Waste glass (wt%)

60 20 20
60 30 10
60 10 30
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Figure 1 Phase structure of (a) perlite, (b) rice husk (c) waste glass and (d) porous material with ratio

of perlite : rice husk : waste glass of 60:30:10
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Figure 2 Density of porous materials with different ratios of perlite : rice husk : waste glass at

temperature 1160°C
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Figure 3 Water absorption of porous materials with different ratios of perlite : rice husk : waste glass at

temperature 1160°C
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Figure 4 Loading of porous materials with different ratios of perlite : rice husk : waste glass at

temperature 1160°C

Figure 5 OM microstructures at 20 magnification of porous materials with different ratios of perlite : rice

husk : waste glass at temperature 1160°C (a) 60:20:20 (b) 60:30:10 &z (c) 60:10:30
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Figure 6 SEM images at 100 magnification of porous materials with different ratios of perlite : rice husk :

waste glass at temperature 1160°C (a) 60:20:20 (b) 60:30:10 waz (c) 60:10:30
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