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ABSTRACT

This research focused on the properties of high-quality charcoal derived from High Land
Exotic tree species (HETS) planted under a reforestation program in the Angkhang Royal
Agricultural Station. Five potential species namely, Cinnamomum camphora (L.) Pres|, Prunus
cerasoides D.Don, Liquidambar formosana Hance, Fraxinus griffinthii C.B. Clarke, and Acacia
confusa Merr. were selected. These trees were carbonized by applying a new technique (called
the two-step carbonization) through modified 200-liter charcoal kilns (KP1 and KP2), made in our
previous works. After carbonization, the charcoal properties were studied by comparing their fuel
and adsorption properties. This included Proximate Analysis, Ultimate Analysis, Calorific Value, and
lodine Number. The results indicated that both types of charcoal kilns had no significant
difference with regards to the means of fuel and adsorption properties. The moisture content of A.
confusa had the lowest mean and the highest mean C. camphora at 4.70% and 6.819%,
respectively. The volatile compound value of C. camphora had the lowest mean and A. confusa
had the highest mean at 6.22% and 12.35%, respectively. The mean ash value of A. confusa was
the lowest at 2.33%, while C. camphora had the highest means at 5.86%. Fixed carbon values of
L. formosana and C. camphora had the lowest and highest mean at 77.00% and 81.11%,

respectively, which is consistent with the ultimate analysis of carbon element percentage. The
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mean calorific value of L. formosana was the lowest at 6,942.2 cal/g and A. confusa had the

highest mean at 7,458.9 cal/e. The lodine adsorption number was between 472.26 - 689.31
Mg, e/ Eerarcoy WHICh was higher than the average lodine adsorption number of typical wood

charcoal and close to the minimum activated carbon of 600 mg, ;. /&uarcon
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Figure 1 The main components of the new modified charcoal kilns (KP1 and KP2) constructed

from 200 litter oil drums.
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Table 1 fafl

Table 1 Influence of charcoal kiln and tree species on the main properties of the researched

charcoals.
Moisture  volatile Fixed lodine
Ash C HHV
Factors Content  Matter Carbon Number
(%) (%) (cal/9)
(%) (%) (%) (mg/g)
Species 0.0348 0.1021 0.0001 0.2404 0.0093 0.0042 0.0443
Kiln 0.3320 0.0846 0.6093 0.0565 0.0408 0.5071 0.8919
Species*Kiln 0.5689 0.1490 0.6400 0.2176 0.1553 05783 0.0028
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Table 2 Effect of kiln type and tree species on the Proximate analysis, Ultimate Analysis (C %), Calorific Value, and lodine Number of charcoals

derived.
Fixed
Moisture Volatile Ash C HHV lodine Number
Factors Carbon
Content (%) Matter (%) (%) %) (%) (cal/g) (mg/g)
%
Standard for Charcoal Utilization
TCPS. 657/2547 < 10% < 25% < 8% > 57% 6,000 < cal/g
TCPS. 180/2560 < 8% > 150
TIS. 900 — 2547 < 8% > 600
Kiln
KP1 5.82+1.36" 8.48+4.25"  4.88+1.75" 80.83+3.44" 8450+ 2.88"  721517+283.77"  57694+143.69"
KP2 6.23A + 1.23" 11.02+4.71"*  4.66+1.68" 78.32+3.84" 82.71+2.79°  719365+275.03"  58266+155.08"
Species
L. formosana 6.62+2.03" 11.30+2.87"  5.65+2.19" 77.00+2.66"  80.18+2.19" 69422+356.11°  553.17+204.07"°
A. confusa 4.70+0.89" 12.35+559"  2.33+0.44°  80.63+5.15" 84.76+2.33" 74589+130.13" 689.31+176.94"
C. camphora 6.81+1.13" 6.22+3.03"  586+0.24" 81.11+2.06"  8392+2.17"° 74235+214.59" 616.37+90.00"®
F.eriffinthii 5.84+0.14"® 9.26+2.62"  4.49+0.32"  80.42+2.58" 84.43+1.31" 7204.7£149.93"®  56791+110.34"®
P. cerasoides 6.17+0.22"® 9.61+595"  551+0.83" 78.71+5.05" 84.74+3.97" 7082.8+205.44"° 472.26+138.60°

Remark: * Values are represented as mean+SD and values followed by the same letter(s) in each column are not significantly different (p>0.05).

** TCPS. 657/2547 (Charcoal for cooking), TCPS. 180/2560 (Charcoal for Deodorizer), TIS. 900 — 2547 (for Activated Charcoal)

(1202) 8¢-62 (2)0p "1od °r leyl
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