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ABSTRACT In this study, the torrefaction process of Larix kaempferi and Liriodendron tulipifera was carried out to upgrade its
hydrophobicity and the fuel characteristics of the woody biomass. The torrefaction process was performed at 200~300°C for 30 min in
a high temperature tube furnace. The results of elemental analysis, calorific value, weight loss, and energy yield revealed significant
increases in carbon content, calorific value, and weight loss. On the other hand, the mass and energy yield were decreased. FT-IR
spectral analysis and hygroscopic tests were performed to confirm the enhanced hydrophobicity from the torrefaction treatment. The peaks
at approximately 3,400 cm’', which represent the O-H stretch, decreased as the torrefaction temperature increased. The hygroscopicity
of Larix kaempferi and Liriodendron tulipifera were reduced by 41% and 53% from the hygroscopic test, respectively. Overall, the
fuel characteristics and hydrophobicity of Larix kaempferi and Liriodendron tulipifera can be upgraded by the torrefaction process.

Key words Hydrophilicity(4=4>4}), Torrefaction(5+€t3}), Bioenergy (Bl o] @ o A)), Liriodendron tulipifera(™® T} 1), Larix
kaempferi(5 %)
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Fig. 1. Schematic diagram of the tube furnace for torrefaction
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Table 1. Ultimate analysis of untreated and torrefied woods

-1
I HofleS 4em &2 A

2.6 554 Ad

S5 RS} vlo] Quj A0 AR} Bt B4 Tt
skt o] Fa3t QIALREA], ’\"*é 2 AL A E 58
ko] BAE AR Y3l S5ES SIS KS F
2205(FA] &54 Aol F3Fe] 90+£2%2] AsE,
40+1Ce] &2 4% 285704 24A17F H 120
AZE 25A7 3, S5 W] dist S5ES S5kt
T55(D)S TS 2] (3)°] uet AAlsET

(W,— W)
M= UWO % 100(%) (3)

Wood Temp. Time Ultimate analysis (%)

species (C) (min) c H N o
Control” 49,69 (0.11)° 6.09 (0,05) 0,04 (0.00) 44,18 (0.15)
200 49.82 (0.05) 6.01 (0,03) 0.04 (0.00) 44,13 (0,01)
. 220 49.93 (0.13) 5,97 (0.03) 0.03 (0,00) 44,06 (0,11)
kaij;;en- 240 * 50.33 (0.31) 5.91 (0.03) 0.03 (0,00) 43,73 (0.29)
260 50,53 (0.15) 5,98 (0.10) 0.03 (0,01) 43,46 (0,25)
280 51,57 (0.12) 5.82 (0,08) 0,04 (0.00) 42,57 (0.09)
300 52.19 (0.09) 5.51 (0,02) 0.05 (0,01) 42,95 (0.11)
Control” 47,96 (0,23) 6.03 (0.06) 0.09 (0,01) 45,92 (0.27)
200 48.32 (0.09) 6.03 (0.06) 0.09 (0,01) 45,55 (0,03)
N 220 48,58 (0.09) 6.09 (0,06) 0.09 (0,00) 45,25 (0,12)
LIZZ‘?;S;;U 240 * 48,93 (0.13) 5.94 (0,04) 0,09 (0.00) 45,04 (0.17)
260 49,85 (0,08) 5.72 (0,02) 0.10 (0.00) 44,33 (0.09)
280 51,50 (0.02) 5.57 (0.04) 0.13 (0.01) 42.80 (0,05)
300 52.14 (0,05) 5.36 (0,07) 0.11 (0.01) 42,38 (0,03)

The oxygen content was calculated by difference

"Untreated wood

‘Numbers in parentheses refer to the standard deviations
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