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Characteristics of Pyrolyzed and Activated Carbonaceous Materials from Japanese Cedar Bark
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Abstracts

Abstract Japanese cedar (Cryptomeria japonica D. Don) bark was pyrolyzed in a stream of N, at
473-673 K for 3-12 h under atmospheric pressure. The resultant carbonaceous residues were
activated in a stream of CO, at 1173K for 1h. Adsorption of N; at 77K was measured to
investigate the pore structure and the surface properties of the pyrolyzed and activated materials
from the cedar bark. Both specific surface areas and total pore volumes of the materials pyrolyzed
at temperatures below 573 K were small, indicating that pore structures were not developed under
. mild conditions. However, those of the samples heated at 673 K increased with increasing time of
the treatment, during which micro porosity was mainly developed. Activation of the pyrolyzed

cedar bark led to drastic increase in specific surface area and pore volume. The increase was due to

; the selective formation of the micro pores which distributed mainly less than 0.35 nm in radius.
Analytical results of adsorption data using tplot and a.-plot and IR spectra methods suggest

that the surface properties of both pyrolyzed and activated cedar bark are different from those of

' typical carbon black. It is indicated that organic moiety and oxygenated functional groups
originated from cedar bark may affect the surface characteristics of pyrolyzed and activated cedar

bark.
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Figure 1 Effect of temperature on yield of pyrolyzed cedar
bark
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Table 1 Yield and characteristics of heat treated cedar (Cryptomeria Japonica D.Don) bark

Sample Temp./K Time/h Gas  Yield®/% SppP/m2g] St/ m?gt v/ mig! Vpmicro) mi ¢!
E 573 3 Ny 57.0 2 (1) 0.012 0
F 573 12 Ny 44.6 2 (1) 0.013 0
G 673 3 Ny 37.2 22 3 0.022 0.01
H 673 12 Ny 4.3 180 6 0.119 0.08
I 673 12 Ny
1173 1 CO, 10.9 1289 10 0.556 0.33

a) weight of cedar bark basis, b) specific surface area by BET method, c¢)extemal surface area by r-plot method,
d)total pore volume obtained from amount adsorbed extraporated to p/pi=1, e) micropere volume by D-R plot method

t/ nm

Figure 2 tplots for sample E and sample F
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Figure 3 Pore size distribution of sample H and sample I
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Figure 4 IR spectra of pyrolyzed cedar bark
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Figure 7 Diffuse reflectance FT-IR spectra of carbona-
ceous material from cedar bark activated at
1173 K in a stream of CO; for 1h
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