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Preparation and Analysis of Carbonization Products from Wood
Biomass : Carbonization Products from Sugi (Cryptomeria japonica D.

Don) Bark and Leaf

Takanao MATSUI, Yoh-ichi MATSUSHITA, Kazuhiro SUGAMOTO, Mamoru KAKUISHI

Abstract

The material balance of carbonization products of Sugi (Cryptomeria japonica D. Don)
inner bark, leaf, and sapwood at 400 °C was determined. The yield of charcoal from inner
bark was the highest. The yield of wood-vinegar from sapwood was the highest.

The pH of charcoal-dispersed aqueous solution from leaf, inner bark, and sapwood was
10.35, 9.25, and 5.68, respectively. The ash content of the charcoal from leaf, inner bark, and
sapwood was 10.70, 7.36,and 0.79 wt.%, respectively. The charcoal from sapwood showed the
high adsorption capacity for ammonia gas. These results suggest that each ash content of
charcoals affects the pH and the adsorptive activity.
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Fig.1 FTIR spectra of charcoals from Sugi
sapwood (a), inner bark (b), and leaf (c).
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Material balance of carbonization products from Sugi sapwood, inner bark, and leaf

Yield/ g (%)

Wood part/ (g)

Charcoal ~ Wood vinegar Wood tar  Total
Sapwood (20.5) 83 (37) 7.7 (34) 2.8 (13) 18.8 (84)
Inner bark (18.65) 8.2 (44) 4.9 (26) 1.5 (8 146 (78)
Leaf (19.30) 6.2 (32) 4.6 (24) 3.6 (18)  14.4 (75)

Table 2 pH and ash content of charcoals from Sugi sapwood, inner bark, and leaf

Woodpart pH®  Ash content/ wt.%
Sapwood 5.68 0.79
Inner bark 9.25 7.36
Leaf 10.35 10.70

a) The dispersed solution of charcoal (1.0 g) in distilled water (100 cm’, pH 7.56) was measured.
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Inorganic content in ashes and charcoals

Inorganic content in ashes / wt.% (Inorganic content based on charcoals / wt.%)

Part of Sugi
Na,0O MgO ALO; SiO, P04 SO, K,0 Ca0 MnO Fe)0; NiO ZnO
2.2 2.2 1.1 7.3 2.7 1.1 4.2 62.3 3.1 73 2.2 3.0
Sapwood
(0.02) (0.02) (0.01) (0.06) (0.02) (0.01) (0.03) (0.49) (0.02) (0.06) (0.02) (0.02)
0.812 2.15 1.24 3.67 2.80 0912 6.58 81.1 trace  0.639 trace trace
Inner bark
(0.06) (0.16) (0.09) (0.27) (0.21) (0.07) (0.48) (5.97) (—) (0.05) (-) (-)
Leaf 0.614 6.24 0.769  3.70 3.11 0946 6.27 76.8 0.123 1.25 0.0563 trace
ea
(0.07) (0.67) (0.08) (0.40) (0.33). (0.10) (0.67) (8.22) (0.01) (0.13) (0.01) (—)

Table 4 Adosorption of iodine and apparent surface area of chacoals from Sugi sapwood, inner bark, and leaf

Wood part Adsorbed I,/ g g

Surface area / m*+ g’

Sapwood 0.365 693.5
Inner bark 0.487 924.7
Leaf 0.360 683.9
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Fig.2 Time courses of adsorption of (a) NH; and (b) H,S on the charcoals from Sugi sapwood (A), inner bark (<), and

leaf ([1).
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