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Study on Quality Analysis and Development of the High Val-
ue-added Products for Charcoal Made from Leucaena leucoce-
phala Waste Wood

Gwo-Shyong Hwangl’ 3, Chin-Mei Lee', Chen-Lung Ho? and Hsin-Yi Yu'

"Division of Forest Utilization, Taiwan Forestry Research Institute; Division of Wood Cellulose, Tai-
wan Forestry Research Institute; *Corresponding author E-mail: gshwang@fri.gov.tw

ABSTRACT In a coastal forest restoration project supported by Kenting National
Park charcoal were made from burnt wood of Leucaena leucocephala for conservation
of natural resource and utilization of alien invasive species. A traditional earthen kiln
was used to make the charcoal. The temperatures of the carbonization and chimney in
the kiln were monitored using K-type thermocouple. Charcoals, taken from various ver-
tical positions in the kiln, were sampled to study properties such as specific surface area,
humidity control capacity and hygroscopicity. Quantities of the collected wood vinegar
were measured periodically. The specific gravity, pH, acidity, tar content and component
analysis of the wood vinegar were tested for the samples collected at different chimney
temperatures. The specific surface area of the wood charcoal increased with increasing
carbonization temperature, however, the humidity control capacity of the wood charcoal
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decreased with increasing carbonization temperature. The charcoal showed better hy-
groscopicity over others when the carbonization temperature more than 750 °C. Yield of
the wood vinegar was 12.04% during the charcoaling process when chimney tempera-
tures were below 148°C. The quantity of wood vinegar collected at chimney tempera-
tures below 89°C made up 67.54% of the total. The Specific gravity and pH of the wood
vinegar increased with an increase in chimney temperature. The acidity and ash content
of the wood vinegar decreased with an increase in chimney temperature. The wood vi-
negar with the least tar content was found at chimney temperature 80°C . The compounds

concentrations of acids, phenols, alcohols, neutral compounds ranged 45.5-55.7%,
28.6-32.8%, 9.8-13.9%, 5.7-8.2%, respectively, for wood vinegar collected at different

chimney temperatures.

Keywords: Leucaena leucocephala, carbonization, wood charcoal, wood vinegar.
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B : Z245{BgE E NaOH 2 ml £

N : NaOH & & HEfE

S VIR EE

4. FEJHIZE(Tar content) * FEHY 1-2 g ABERET
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* 2. AEFEBER CURE IREEORENR Z UL
T AR BRI

RO USRI UtRR ORE R

MECC) (b (kg) 3%  (kgh)
=89 380  190.04 67.54 5.0
90-99 6.0 3482 1238 580

100-124 6.0 3337 11.86 5.56
125-148 55 23.13 822 421

=~ KBS EAME

IR LR AR R A
SR Wk 3 R » RSB R 2t
EE R 1.007-1.012 > FEMERICORE EFHmEA
pH £y 2.84-4.95 » JREEEK LRSS FFHMRY
Fe s By 4.57-7.37 > BEIERICURE EATTAREK
BB VR LIRS 90-127°C >~ B ha 88k
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K57 Fy 0.464-0.764% » BEIE X DR EFHTTIR

b o
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jedeq|ml

s on HE FONER

JBIECC) T PO
80 1.007 284 687 0.1860 0.0764
90 1.008 347 737 04080 0.0664
100-102 1.009 4.08 5.70 0.4084  0.0529
120-127 1.011 4.66 544 04115 0.0499
140-148 1.012 495 457 02956  0.0464
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IR ~ 4008 ~ BRI R BRI o By
Mr4& SR EL Yatagai(1988) s TS A AR
IRBEEAR PRI © AW e R T a2
YR LR BT =1 2 et - BB oy
s RBRIR BRI R & 4 BRI EY) -
43 Fs Acetic acid ~ Propanoic acid - Butanoic
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(1988) Sl AREE R 77 2 45 SR AR - $R
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RIS - 31 32 L&Y EZR T R
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IREEARIR S 9 EHM(LEMEZERD K
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Yz &ERV > B 5.7-82% o 4SRN
Matsui(2000)55 K7 Yatagai(1988)%5 1A AR &
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T~ SRR
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® 4. AEERCURE N Z SREEORENR 2 B &R

HEEE (%)

TR LAY . . 100- 120- 140-
80C 0C 102°C 127°C 148°C

2.108  Methanol 9.7 4.1 4.7 33 24

2.429  Ethyl alcohol 04 0.1 0.1 0.2 2.5

14213  1-Hydroxy-2-butanone - 1.0 0.7 0.6 -

15.106 2-Cyclopenten-1-one 0.8 1.7 1.8 1.6 0.9

20766 2->-Dimethyl-2-cyclopen- 04 0.7 0.6 0.5 04
ten-1-one

20974 3-Methyl-2-cyclopente- 0.6 12 0.8 0.7 0.5
none

235 3,5-Dimethyl cyclopean- ) 02 02 02 02
tenolone

24.174 3-Ethyl-2-cyclopentenlone - 0.2 0.1 0.1 -

24.804 Cyclotene 0.7 1.3 1.1 1.1 0.8

26.177 3-Methyl-2(5H)-furanone 04 0.2 0.2 0.2 0.1

26497 -Ethyl-2-hydroxy-2- 04 03 03 03 02
cyclopenten-1-one

26.692 2(5H)-Furanone 0.5 0.5 04 04 03

27.874 Maltol - 1.1 0.1 1.6 1.5
Total 13.9 12.6 11.2 10.8 9.8

® 5. AEERUEE N Z SRSEORENRZ BRIFR o aE R

HEEZE (%)

TEEE LEY . . 100- 120- 140-

80C 0C 1027 127°C 148°C

10.118  Acetic acid 38.7 40.5 39.8 43.8 50.5
13.418  Propanoic acid - - 2.5 23 0.8
15.865 Butanoic acid 0.3 0.7 0.7 0.6 0.6
19.574  Crotonic acid 6.5 5.9 6.3 47 3.8
Total 45.5 47.1 49.2 513 55.7
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F o R AT A 22 8UE R A fREFA
FUaIIRZ Rt - SoREBC NS EBEz Rt S
Bifoh > FERC ARk T SRt a1 1T T A
CEEERE AT YU HERGERER
TR, 2E WIRBEINMHERRSEEREZ -
HN ANt ZEN R REE 750CRIE - BR
TEARSR Z S S s B R RSP > TR
EZRIRES) > AR R A FE#EENZE
RELHEENREERA R 2R —BW

o

i

2

BIRER

ARHRGELASE T B A R By T SRk

Z IR APRZ SRGE R 50kt - A 22 8dis
AR > FELEFIREREREYEREZ B - K
R BGESE AR H 2 A FI BRI Z R
FEHETTEER IS ~ SRR R M Tl > I
TRBGEAR SRR PR AR - fes R
FEHUT R BB R 7 28 [FIRFIREA[E
YEE B L1 FEE TSR 2 RIS RO TR A M T
EARR T 3T » EBEERAT ¢

— ~ SREEORR Z LR ERERE R RS
FHEmEA » BURR DRSS E A AR E
R PR - SR RERE SR ORI = A R R
s RABRFE 750°C DLEZ SREEURREA
RAFZRORM: -

= R SUSEERETER CURE 148°C L
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* 6. AFEERLURE N Z SREBORENRZ Byp o o R

HEEE (%)

AR AREY) . . 100- 120- 140-
80C %0C 102°C 127°C 148C
8.047  Pyridine 0.3 0.9 1.4 0.9 0.4
9.002  2-Methylpyridine 0.1 1.0 0.1 0.2 0.3
11.782  Acetol 53 1.9 2.0 2.0 2.0
12.409  3-Methylpyridine 1.9 1.0 1.1 0.9 0.7
12.691  4-Methylpyridine - 04 0.5 0.6 0.7
1291  2,3-Dimethylpyridine - 04 0.5 0.6 0.6
13.194  2,4-Dimethylpyridine 3.7 32 0.9 13 2.7
13.86  2,5-Dimethylpyridine 0.2 - 0.5 0.7 0.6
14.059  3,5-Dimethylpyridine - 0.9 0.6 0.5 0.8
1447  2-Ethyl-6-methylpyridine - - - 0.3 -
19.92  3-Methoxypyridine - 0.9 0.9 0.9 0.7
25217  Guaiacol 5.0 49 44 22 27
27.033  Iso-creosol 0.3 04 0.3 0.2 -
27324 o-Cresol - 0.7 0.9 0.8 0.6
27.459  Phenol 3.4 49 54 4.8 42
28.643  o-Ethylphenol - 0.3 0.3 0.3 0.1
28.979  p-Xylenol 0.1 0.7 0.9 0.8 0.6
29.199  p-Ethylguaiacol 0.1 0.5 0.5 04 0.3
29.333  p-Methylphenol 0.5 0.8 1.0 0.9 0.7
29435  m-Methylphenol 1.2 24 3.1 3.0 23
30.696  m-Xylenol - 0.4 0.4 0.4 0.4
30.799  p-Propylguaiacol 0.3 0.7 0.3 0.3 -
31.134  3,5-Xylenol - - 1.6 1.2 1.5
31293  p-Ethylphenol 0.6 1.2 - 0.4 -
31491  m-Ethylphenol 0.1 0.3 0.2 0.3 0.2
31.663  Indanone 03 0.1 0.2 0.2 0.1
32501  3,4-Xylenol - 0.2 0.2 0.2 0.2
35998  Syringol 2.8 24 24 29 34
37.523  4-methylsyringol 0.5 0.6 0.6 0.8 0.9
38.544  4-ethylsyringol 0.7 0.5 0.5 0.5 0.5
39.696  4-Propylsyringol 1.1 0.2 0.1 0.2 0.2
40493  4-Allylsyringol - 0.1 0.1 0.1 0.1
Total 28.6 32.8 32.0 29.7 28.7
7. AENERCURE N ZSIREEORESR Z P AL &I o o frés
HEEE (%)
S L&Y - - -
e e 80 90°C 100 120 140
102°C 127C 148°C
16.124 Furfural 1.1 1.1 1.3 1.0 0.8
17.692  Acetylfuran 04 0.7 0.6 04 0.2
18.326  Acetol acetate 0.6 0.7 0.6 0.5 03
18.811  Acetdimethylamide - 0.3 0.3 0.4 0.2
20.33 5-Methylfurfural 1.1 0.7 0.7 04 0.3
21.604  Methyl levulinate 0.9 0.9 0.5 0.6 04
25371 Valerolactone - - - 1.0 -
25.764  Butyrolactone 2.1 3.0 32 34 33
30.262  Methnamine - 0.2 04 0.5 0.3
Total 6.2 7.5 7.6 8.2 57
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