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Characteristics of Active Carbon

from Cedar (Cryptomeria japonica D. Don) Bark Activated in a CO; Stream

Takayoshi Suinpot Hirotaka Kupot Shigeaki KrraBavasuit and Sentaro Ozawaf

Pyrolyzed Japanese cedar (Cryptomeria japonica D. Don) bark was activated in a stream of C
0. at 1123-1173 K for 1h. Adsorption of N: at 77K and DRIFTS spectra were measured to
investigate the porosity and surface properties of the activated materials. The resultant fibrous
activated carbons showed the development of micro porosity which was characterized by large
specific surface area greater than 1000 m’g”, small external surface area of ca. 10 m’g", and total
pore volume of 0.45-0.65 mlg”. Pore size of the activated carbon distributed sharply around 0.3-0.4
nm radius, indicating that micropores were selectively formed during activation reactions, while
the amounts of meso- and macro-pores were negligibly small. Analysis of adsorption isotherms
by as-plot method suggests that surface properties of the activated carbons from the cedar bark
are different from those of ordinary carbon black. Peaks appeared in 900-1350 cm™ region in the
DRIFTS difference spectra between the activated carbon and the carbon black showed that
principal functional groups on the surface of the cedar bark activated carbon were ether groups
such as ether bridges between aromatic rings and cyclic ethers containing COCOC groups. It is
indicated that the oxygenated functional groups produced on the surface of the activated carbons
from the cedar bark may affect the surface characteristics of the activated ones.
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Figure 1 Effect of carbonization temperature on yield of
carbonized and activated carbon from cedar
(Cryptomeria japonica D. Don) bark
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Figure 2 Adsorption isotherm of N; at 77K for activated
carbon from cedar (Cryptomeria japonica D. Don)
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Effect of carbonization temperature on sur-

face area and pore volume of activated car-

bon from cedar (Cryptomeria japonica D. Don)

bark

@ : Specific surface area by BET method,

O : external surface area by #-plot method,

A :total pore volume calculated from
amount of adsorption extrapolated to
P/P.= 1,

/\ : micropore volume by DR plot method.

Figure 3 (a)
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Figure 3 (b) Effect of carbonization temperature on sur-
face area and pore volume of carbonized sam-
ples from cedar (Cryptomeria japonica D. Don)
bark®
Keys are same as for Fig. 3 (a).
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Figure 4 Pore size distribution of activated carbon from
cedar (Cryptomeria japonica D.Don) bark
Keys are same as for Fig. 2.

I sk

5o F 1, TRRALBESEVERICE O TERSHOILA P
PREGEICY T FTBHEMIICH B,

DR 7o v b id Polanyi DRE X7 v & v VERICE S b
DT, I/ vARE (/oS vwTomRAEEZ B,
Fig. 5 ic AR X FRZMERE O DR 72 v + 2R,
DR 7oy r DEHES SO NIBIEHBTES, T4
bbh, @) DREHERX»S 7oy FHLHIEST ZHEMFED
SV, (D D-REERX 7oy +SFEES 5 HETESR
5, BEU (i) DREHRXLO TH 7oy F &1 5EM
WHHERDTH B, HETOLTOHPMHICSEWT D-REHR L
7oy FEBIEEE, Y7 REx X ILF—) Hg—
THodh, H2VFI 7 oflE (FLEBRETALVE-) 5
b5 ESCHERSGTREMUTE 22 E2EKRT 529,
IHICHLT, ) BEESNIEEMHELIDSARER I o
LOLEDE VRS, 202 VAREETBES, b
DHIANEEEVRET 5 C L KERT 22%, (i) iF#S
HEDENEE I 7 o flOBEMEVESICHET2LEEL S

log (W/mlLg™? )

15 R L L 1 L L i

0 5 10 15 20 25 30 35
fog (Po/P)2
Figure 5 DR plot for activated carbon from cedar

(Cryptomeria japonica D. Don) bark
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and pore volume of activated carbon from cedar
(Cryptomeria japonica D. Don) bark
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Figure 9 (a) Deconvolution of DRIFTS spectrum for acti-
vated carbon from cedar bark. Reference
spectrum is that for carbon black.
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Figure 9 (b) Deconvolution of DRIFTS spectrum for com-
mercial activated carbon from sawdust.
Reference spectrum is that for carbon black.
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