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Carbonization of wood biomass . Formation of the charcoal having acidic groups
by carbonization of Sugi (Cryptomeria japonica) sapwood under oxygen-nitrogen

atmosphere

EAME R TF—, BEA & BHEE

Kazuhiro Sugamoto®, Yoh-ichi Matsushita, Suguru Fujimoto and Takanao Matsui

The sawdust of Sugi (Cryptomeria japonica) sapwood was carbonized at 300 ‘C for 1h under oxygen-containing
atmosphere such as 5% O, + 95 % Na, 10 9% O> + 90 % N, or air. The charcoals carbonized under 10 % O, + 90 % N and
air had high capacity of adsorption for both NaOH and NaHCOj; in aqueous solution. The adsorption of NH3 gas on the

charcoals also increased with an increase in oxygen concentration of the atmosphere. It is suggested that the acidic groups

on the charcoals increased on the carbonization under oxygen-containing atmosphere. Increasing carboxyl groups on the

charcoal prepared under air was confirmed by IR and 'C-NMR spectra.
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Table 1 Material balance of carbonization products of Sugi sapwood®’ carbonized at 300 C under oxygen-nitrogen atmosphere.

. Flow rate Yield®/% Total/
Entry  Gas composition - - o
/cm’-min Charcoal ~ Wood-vinegar  Wood-tar 70
1 N, 20 40 37 8 85
2 5%0>+95%N, 180 40 40 7 87
3 10%0,+90%N, 180 38 4] 7 88
4 Air 180 31 42 7 80

* Moisture content . 2~3%.
"' Based on the weight of the sapwood used.

Table 2 Amount of base uptake and pH of charcoals carbonized at 300 C under oxygen-nitrogen atmosphere.

Base uptake®'/ mmol- g

1

Entry  Gas composition pH"
NaOH NaHCO.

1 N, 5.63 0.13 5.51

2 5%0,+95%N, 5.71 0.17 5.33

3 10%0,+90%N, 5.85 0.27 5.00

4 Air 6.61 0.86 4.57

' 0.25g of the charcoal was soaked in 25cm® of 0.1M NaOH or

0.1mol/dm* NaHCOj; for 196h. The supernatant was titrated with

0.05mol/dm* HCI.

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 '3C-NMR spectra of the charcoals carbonized at 300 C under

oxygen-nitrogen atmosphere.
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Table 3 Relative contribution of carbon species to the total signal intensity in 1*C-NMR spectra of the charcoals carbonized at 300 C under

oxygen-nitrogen atmosphere :

aliphatic carbons (0 ~ 100ppm) , aromatic carbons (100 ~ 165ppm) , carbonyl carbons (165 ~ 240ppm) .

Relative contribution of carbon species/%

Entry  Gas composition

Aliphatic carbons

Aromatic carbons  Carbonyl carbons

1 N: 232
2 5%0,;+95%N; 18.2
3 Air 15.7

61.9 14.9
65.8 16.0
65.2 19.1

Table 4 Adsorption of iodine and apparent surface area of charcoal carbonized at 300 C under oxygen-nitrogen atomosphere®’,

Gas Adsorbed I,  Surface area
Entry Sample .. ~1 s )
composition /g-g /m--g
1 Sugi charcoal N: 0.302 578
2 Sugi charcoal 5%0,+95%N, 0.288 546
3 Sugi charcoal 10%0,+90%N, 0.281 533
4 Sugi charcoal Air 0.270 513
5 Activated carbon 0.495 939

¥0.5g of the charcoal was soaked in 10cm? of 0.2mol/dm* I, for 120h. The
supernatant was titrated with 0.1mol/dm? Na,S,0;.
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Fig.3 Time courses of adsorption of CH;NH> (A) and benzene
(B) on the charcoals carbonized at 300 C under N, (@)
and air () and activated carbon (&) : charcoal, 0.025g ;
initial concentration of CH3NH, or benzene, 200ppm in N>
(5dm?) ; detector, amins or benzene detecting tube.
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Fig.4 Time courses of adsorption of NH; on the charcoals
carbonized at 300 °C under N> (@), 5% 0, +95% N, (W),

10% 0, +90% N, (A), and air (X) . charcoal, 0.1g ;

initial concentration of NHs, 700ppm in N» (5dm3) ; detector,
NHj; detecting tube.
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Fig.5 Adsorption of benzylamine on the charcoals carbonized at
300 C under oxygen- nitrogen atmosphere.
410.05g of charcoal was soaked in 10cm? of 0.2mg/cm?
benzylamine solution (pH 10.5) for 12h. After centrifuging,
the supernatant was analyzed by UV (256nm) .
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