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Effects of temperature, oxygen concentration, and temperature maintenance time in carbonization process on
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pore structure of charcoal from Sugi (Cryptomeria japonica) wood
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The effects of temperature, temperature maintenance time, and oxygen concentration in carbonization
process on pore formation of charcoal from Sugi (Cryptomeria japonica) was analyzed. The
measurement of pore size distribution used N,-gas adsorption method, and the Analysis of surface area
used t-method that surface area was calculated from thickness of N,-gas adsorption. Yields of charcoal
decreased with the increase in carbonization temperature and oxygen concentration but surface area
of carbide increased, 60 ~ 90% of pore formed at the O, concentration of 0%, carbonization temperature
of 600°C or more, or O, concentration 0.5 ~ 3%, and carbonization temperature of 500°C or more was
micro-pore. From the above results, it is assumed that the pore structure of charcoal was changed with
the formation degrees of micropore caused by temperature and temperature oxygen concentration in

carbonization process.
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Table 1 Experimental conditions of pyrolysis.

RACEE H AR mEREERE
Pyrolysis (RRETAT OBIEMEE)*
Gas composition Holding time
temperature {Oxygen concemetion under &
2 nitrogen air current.)*

C) ( Oycone.% ) (min)
200-1200 0 60
400-1200 0.5 60
300-1200 1 60
300-1200 3 60

300-800 10 60
500 0 30-300
600 0 30-300
1000 0 30-300
500 1 30-300
600 1 30-300

1000 1 30-180

sEHEH X : 100mU/min
N.gas : 100ml/min
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Fig.1 Relationships between yield of charcoal and pyrolysis temperature.
Note:  Holding time 60min,
02 concentration (O)0%, (&)0.5%, ((1)1%, (@)3%, (A)10%.
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Fig.2 Relationships between yield of charcoal and holding time.

Note: 2 concentration and pyrolysis temperature
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Fig. 4 Relationships between specific surface area ( St ) and
pyrolysis temperature.
Note:  Holding time 60min.
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Fig. 5 Effects of pyrolysis temperature and Oz concentration on
the ratios of Smicro to St.
Note: Holding time 60min. The numbers in figure indicate the per-

centage of the O2 concentration.
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Fig. 7 Effects of holding time, pyrolysis temperature the percent-
age of the Oz concentration on the ratios of Smicro to St.
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