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Effect of Moisture Content and Species of Wood
on Some Properties of Charcoal
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ABSTRACT

Wood of five species (Acacia catechu, Rhizophora candelaria, Lcuceana leucocephala, Eucalyp
tus camaldulensis and Melia azedarachta) were carbonized in a 2-m°> brick bechive kiln at maximum
temperature between 400-500 The average moisture contents of the acacia, rhizophora, leuceana,
eucalyptus and melis specimens were 18.5-46,15.5, 48.4, 46.7 and 43.5%, respectively. Some properties
of charcoal (yield, cross cectional and longitudinal shrinkages, apparent density, heat of combustion
and proximate analysis) from these specimens were determined. In addition, the effects of wood species
and moisture contents of the acacia specimens on yield and sectional shrinkages of charcoal were
analyzed using the t-test at 95% confidence level.

The results indicated that the average yields, cross sectional shrinkages, longitudinal shrinkages
and fixed carbon contents from all woodspecies inthis report were 41.1-45.8 %, 13.0-23.1 %, 8.2-10.6 %
and 73.2-79.9 %, respectively. The heat of combustion of charcoal was 7.25-7.52 Kcal/g. The apparent
densities of all specimens were from 0.34 to 0.51 g/cm3. Finally, the species and moisture content of
wood had little effect on charcoal yield and longitudinal shrinkage of charcoal. Both factors were however
important to cross sectional shrinkage of charcoal.
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Table 1. Average properties of acacia samples (no bark) in transformations of wood into charcoal by
a 2 m> brick beehive kiln at three wood moisture content conditions

Items

No. of tests
Average wood properties :
Moisture content, %
Diameter, ¢m
Length, ¢m
Apparent densities, g/cm3
Average
Max-Min
CV, %
Charcoal properties :
Vield, %
Average
Max-Min
CV, %
Sectional shrinkages, %
Cross-section : Average
Max-Min
CV, %
Longitudinal-section : Average
Max-Min
CV, %
Apparent density, g/cm3 1 Average
Max-Min
CV, %
Heat content, Kcal/g
Proximate analysis :
Fixed carbon, "
Volatile matter, %
Ash, %
Water boilong test :
heat utilization, %
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Table 2. Average properties of wood and charcoal samples from Rhizophora candelaria (RA), Leuceana
leucocephala. (LL), Eucalyptus camaldulensis (EC) and Melia azedarachta (MA)

Items RA LL EC MA
No. of tests 11 4 S 9
Avcerage wood properties :
Moisture content, % 15.5 48.4 46.7 43.5
Diameter, ¢m 3.1 5.9 5.8 5.8
Length, em 103 97 88 88
Density, g/cm3
Average 0.91 0.73 0.59 0.55
Max-min 0.99-0.82 0.78-0.64 0.64-0.55 0.68-0.47
Cv, % 5.8 9.0 6.3 13.2
Charcoal propecties :
Yield, %
Average 41.1 44.3 45.8 42.3
Max-min 45-37 48-43 50-41 44-40
CV, % 7.3 4.8 7.4 3.2-
Sectional shrinkages, % :
Cross-section : Average 23.1 19.5 23.1 20.4
Max-min 28-21 22-17 27-18 26-18
CV, % 14.7 16.5 21.6 17.2
Longitudinal-section : Average 10.6 8.2 8.3 9.7
Max-min 13-7 10-7 10-7 12-7
CV, % 18.8 23.2 19.2 21.2
Apparent density, g/c1113 0.49 0.44 0.42 0.34
Heat content, Kcal/g 7.50 7.43 7.35 7.43
Proximate analysis, % :
Finxed carbon 79.9 78.3 79.8 73.2
Volatile matter 17.2 18.9 16.7 24.1
Ash 2.9 2.7 3.5 2.8
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(Bailey and Blankenhorn, 1982 : Florestal Acesita
S.A., 1982 : USAD, 1961)
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