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The physical properties such as moisture content, ash content, volatile matter, fixed carbon and specific sur-
face area were investigated on the spent grain charcoal, Ca(OH), added spent grain charcoal and the sawdust char-
coal. Moreover, the burning properties of these charcoals were examined.

The spent grain charcoal contains fixed carbon of 81 % and ash of 12 %, and the ash content is fairly high
compared with that in the sawdust charcoal. The ash content increases to about 16 % when Ca(OH), is added to
the spent grain charcoal. The ash of spent grain charcoal contains 47 % of P, 22 % of Ca, 14 % of Mg, 13 % of

Si and others.

The thermal analysis gives a superior information on the ignition and burning properties. The spent grain
charcoal is inferior to the sawdust charcoal in the burning property of the ignition temperature and the burning
period, because the ignition temperature is higher and the burning period is longer. The addition of Ca(OH), to the
spent grain improves the burning property of the obtained charcoal due to an increase in the surface area.
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Fig.1 SEM photographs of charcoals.
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Table 1 Proximate analysis and specific surface area of charcoals

Charcoals Spent grain Spent grain+Ca(OH), Sawdust,
Property charcoal charcoal charcoal
Moisture content(wt %) 14 2.4 6.5
Ash content(wt %) 11.8 155 21
Volatile matter(wt %) 5.6 10.3 9.9
Fixed carbon(wt %) 81.2 71.8 81.5
Specific surface area(m?/g) 28.9 41,6 40.3
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Fig.2 X-ray diffraction patterns for spent grain charcoal containing Ca(OH),.
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Fig.3 Thermogravimetric analysis of charcoals. (Sample 1:
spent grain charcoal, sample 2: spent grain +Ca (OH),
charcoal, sample 3: sawdust charcal)
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Table 2 Element analysis of charcoal ash (wt%)

Charcoal Spent grain Spent grain+Ca(OH), Sawdust

Element charcoal charcoal charcoal
Na N.P. N.D. 9.8
Mg 13.7 9.3 1.8
Al N.D. N.D. 19
Si 133 9.6 38
P 46.5 34.3 1.8
S N.D. N.D. 4.8
Cl N.D. N.D. 5.7
K 5.0 3.9 24.9
Ca 21.5 42.9 244
Fe N.D. N.D. 11.7
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Fig.4 Derivative thermogravimetric analysis of charcoals.
(Sample 1: spent grain charcoal, sample 2: spent
grain+Ca(OH), charcoal, sample3: sawdust charcoal)
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