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Pore size control by selective elution of plant tissue and development of
electrode of electrochemical capacitor by using flame retardant effect

Tsubota, Toshiki
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It was confirmed that peracetic acid method is effective for removing lignin
from bamboo with keeping the plant structure. The delignificated bamboo added guanidine phosphate,
which is frame retardant for cellulose, was carbonized. The obtained carbon material contained N

and P. When the carbon material was activated by C02, the obtained activated carbon had about 2000
m2 g-1 of BET specific surfacea area and had high capacitance value.
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Fig. 1 SEM images of the samples after the heat treatment
at 800 degree C (N, flow for 1h, and then CO,flow for 3h. ).
(a), after delignification, no guanidine phosphate;

(b), after delignification, guanidine phosphate (9 wt.%);

(c), after delignification, guanidine phosphate (50 wt.%);
(d), No delignification, guanidine phosphate (9 wt.%).
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Fig. 2 Yields and specific surface areas of the samples
after the heat treatment at 800 degree C.
(a), yield; (b), specific surface area. 407 405 403 401 399 397 395
*Yield is (Weight after heat treatment)/(Weight before heat treatment) X 100 . .
**"4 8 wt.%” is the amount of added guanidine phosophate Bmdmg Energy /eV
Fig. 4 XPS spectra for the sample of 4.8 wt. %.
(a), P 2p;
(b), N 1s.
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Fig. 3 The amount of the added guanidine phosphate
dependence of yield and specific surface area.
*The yield is (Weight after activation)/(Weight after delignification).
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Fig. 5 The capacitance values for the samples
added with guanidine phosphate at 0-50 wt.%.

heating temperature: 800 degrees C
heating time under flowing N,: 1 hour
heating time under flowing CO,: 3 hours
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