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Production of Charcoal with High Adsorptive Activity
from Waste Plywood Panel for Concrete Form

Hidetoshi HIRAHARA, Akira SASAKI Ken-ichi KANEHIRA,
Sumio AISAWA and Eiichi NARITA

A large quantity of waste plywood panel for concrete form has recently been generated with progress of construction industry
and its effective utilization become a social urgent problem. I this study, the production of charcoal from the wasie phywood
form and its adsorption characteristics were investigated. The virgin plywood form and the raw plywood material were also
examined for reference.  The plywood samples was first pulverized as a chip and carbonized at 500-1,000°C under nitrogen
atmosphere using an electric fumace,  The yield of the charcoal was slightly decreased with increasing carbonization temperature,
being about 30% at 800°C in the same manner as ordinary charcoals. The specific surface area of the charcoal was increased
remarkably at the temperature range over 800°C.  X-ray diffraction analysis reveals that the partial graphitization proceeded at
carbonization temperature range over 800°C, particularly in the case of the waste phywood form. In the experiments of
adsorption in aqueous solutions, the charcoal from the waste plywood form was found to have 3-5 times activity in the adsorplion
of alkaline dye (methylene blue) and acidic dve (orange [ ) compared to that from the raw plywood material and sbout 15 times
activity in the adsorption of bisphenol A which is one of endocrine disruptors.  Chemical analysis shows that the content of metal
jons such as Ca®™ Na' K* A and Total-Fe was considerably larger in the charcoal from the waste plywood form than in that
from the virgin plywood form and the raw plywood material.  Therefore, the partial graphitization of the charcoal assumed to be
accelerated by the catalytic action of the metal jons derived from concrete, which leads to the remarkable increase in the
hydrophobicity of the charcoal surface, viz. in the adsoptive activity for organic compounds. It was concluded that the charcoal
with high adsoptive activity could be produced from the waste plywood form without any additional activation procedures
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Raw phywood material 0.30 0.07 0.08 0.03 0.11 01 0.00 0.00 0.00
Virgin plywood form 0.60 007 0.13 0.08 0.97 (.00 0.0z 0.00 0.01
Waste plywood form 310 kR 1.84 009 17.00 0.50 001 0.01 0.39
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Table 2 Adsorption constants K and n values in Freundlich's equation

Adsorbate Charcoal K "

Raw plywooed material 0.74 { u molig) 110

ol Waste plywood form 2220 ( p mol/g) 271

Raw plywood material 0.28 { u mol/g) 1.42

Ei Waste plywood form 6.02 { 1 mol/g) i

Faw plywood material 0.77 (mgig) 972

s Waste plywood fosm 1980 {mg/g) £5.70

Freundlich’s equation ; logW = logk + (1/'e) lopC

W : adsorbed amount | ¢ molg or mgig), C ; equilibriom concentration | @ molidm® or mg/dm®)

K : adsorption constant | u mol/g g or mg'gl
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