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Carbonization of Wood Biomass : Effects of Oxygen Concentration in
Carbonization Atmospheres on Functional Group Formation of Sugi Charcoal

Takanao MATSUI, Yoh-ichi MATSUSHITA, Kazuhiro SUGAMOTO, and
Suguru FUJIMOTO

Abstract
Sugi sapwood was carbonized at 300 °C for 1h under oxygen-nitrogen atmosphere. The

relationship between the carbonization conditions and the chemical structure of the charcoal

was investigated. The results were as follows :

1) IR and “C-NMR spectrum of the charcoal carbonized under oxygen-nitrogen atmosphere

showed higher amount of carboxylic groups than the charcoal carbonized under nitrogen

atmosphere.

2) The charcoal carbonized under oxygen-nitrogen atmosphere adsorbed higher amount of

alkali (NaOH, NaHCOs;), benzylamine, ammonia gas, methylamine gas than charcoal

carbonized under nitrogen atmosphere.
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Table 1. Material balance of carbonization products of Sugi sapwood® under oxygen-nitrogen atmosphere at 300 C

Yield”/%

Gas Total Loss
composision Charcoal Wood- Wood-tar 1% 1%
vinegar
Ng 40 37 8 85 15
5%02/N2 40 40 7 87 13
10%02/N2 38 41 7 86 14
Air 31 42 7 80 20
a)Moisture content, : 2~3%.
b)Based on the weight of the sapwood used.
Table 2. Amount of base uptake and pH -OH C= N:
of charcoals carbonized at 300 °C under
oxygen-nitrogen atmosphere
Base up take®
Gas ‘ pr) 5%02/N2
/mmol g'! l‘\
composition NaOH NaHCOs 3
&
Ng 5.63 0.13 5.51 b 10%0ub
5%02/N2 5.71 0.17 5.33 g,
|
10%02/Nz  5.85 0.27 5.00 =
Air 6.61 . 0.86 4.57

2)0.25 g of the charcoal was soaked in 25 cm3 of
0.1 M NaOH or 0.1 M NaHCOs for 196 h. The
Supernatant was titrated with 0.05 M HCL

b)The dispersed solution of charcoal (1.0 g in
distilled water (100 cm3, pH 7.56) was
measured.
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Fig.1. FT—IR spectra of the charcoals
carbonized at 300 “C under oxygen-nitrogen
atmosphere.
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Fig 2. BC-NMR spectra of the charcoals
carbonized at 300 °C under oxygen-nitrogen
atmosphere.
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Table 3. Adsorption of iodine and apparent
surface area of the charcoals carbonized at
300 °C under oxygen-nitrogen atmosphere

Gas Adsorbed Surface
Sample o position  To/g g? o
p 28 g /m2 g1
Na 0.302 578
charcoal 10%02/Na 0.281 533
Air 0.270 513
Agtai;]roat)tﬁd 0.495 939

2)0.5 g of the charcoal was soaked in 10 cm3 of 0.2 M
I2 for 120 h. The Supernatant was titrated with 0.1
M Na2S20:s.
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Fig.3. Adsorption of benzylamine on the
charcoals carbonized at 300 °C  under
oxygen-nitrogen atmosphere.

a)0.05 g of charcoal was soaked in 10 cm3 of
0.2 mg/cm3 benzylamine solution(pH10.5) for
12h.
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Fig. 4. Time courses of adsorption of CHsNH3 (A), and benzene (B) on the charcoals carbonized at 300 °C under
Nz(#), air (W), and activated carbon(A):charcoal, 0.025 g; initial concentration of CHsNHz and benzene, 200

ppm in N2(5 dm3); detector, amines or benzene detecting tube.
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Fig.5. Time courses of adsorption of NH3 on the
charcoals carbonized at 300 °C under Na(@),
5%02/Nz2( M), 10%02/N2( A ), and air( X ) :
charcoal, 0.1 g; initial concentration of NHs, 700
ppm in No(5 dm3); detector, NH; detecting tube.
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