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Preparation of Activated Carbon from Pine Bark
by Steam Activation'
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ABSTRACT

Activated carbons were prepared from pine bark by steam activation, and pore structures
and specific surface areas were then investigated. Three different types of kilns were used for
the activation. When the stationary-vertical- or stationary-horizontal-type kiln was used for the
steam activation to prepare an activated carbon from the bark, it was not possible to produce
activated carbon having high specific surface areas exceeding 1,000 m'/g. Using bark powder
improved the specific surface area, but it was still not high enough. When the
rotary-horizontal-type kiln was used for the activation, the activated carbons prepared had
high specific surface areas of more than 1,000 m'/g, which was similar to a commercial first-
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grade activated carbon. The activated carbon prepared by the rotary kiln had a wide

distribution of pore size ranging from microporous to mesoporous.
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1. electric furnace, 2. temperature controller, 3. ceramic pump,
4. water reservoir, 5. kiln, 6. flow meter, 7. nitrogen gas cylinder.

Fig. 1. Stationary-vertical-type kiln for activation of pine bark.

1. kiln, 2. temperature controller, 3. electric furnace, 4. steam generation coil,
5. ceramic pump, 6. water reservoir, 7. nitrogen gas cylinder, flow meter.

Fig. 2. Stationary-horizontal-type kiln for activation of pine bark.

1. electric furnace, 2. kiln, 3. motor, 4. control box, 5. steam generator,
6. precision pump, 7. nitrogen gas cylinder, 8. water reservoir.

Fig. 3. Rotary-horizontal-type kiln for activation of pine bark.



AN A 21(2)%8. 20024 9A 21

o2ZH B AFAME FF7) o E43
Hog 43 @3Eg FAHIANA 1 5
AE3 A HTh 571 A% 43te
FEgWr-golng YutR oz 750Col g A
gt wgy g £3F704 o3 @
Asle 750Tol e 2x=zdqA AAIEH
. ARe HAed 28 @3xdoAe 1
2EH800 - 900C), & B Z2RE Ax
¥ 22Y (600 - 700C) ¥ TL&E (800 -
1,000C)+dg-g ez 39 43
H$aFr9 FA #5718 Edde HH,
A F dd YAz F oAl £57] 84
A7 e #8 45 271 E A3t

A 8A43le] A% #3 ¥eRE, ¥
g4319 9 B4, 2ElEY e XY
843128 ol&3ld olF AXA 9 oo o}
& ol B F£F7] dol o7 A3 A
€ AE3A

31 &3 2 =7 SARAY

S 99
=, 843 A7 3
HESIGT. dutdozr £57]) A3 2=
Hee 750 - 900Ce|th £%7] 843} &%
T F472 n3gAee] W& rol FY
Hojglth B AYPdlAE 800TS 9007TC oA
Ztzy A E[ duld oA g5 Az
o i FE A XA 3 A2 AN
T BA3ATE 607 o) F/HANE £&
o] Z+& &} BET ®IEWHFH(old} HEHHS
g BEAHS SR @k e B 4
dollMe 848N 7HS Ho 08-S dA @
=& Yok

Fig. 4o #A3sl &% 800TS 900TC oA
FF71%Fd e 843 83 v EA 9
FAE JeEAT duldddMe £%7)
SAZRE )8t 100 g/he] FF7Fo
2 Aoy vz £& #AE yeh
ResZ 100 g/ho)dte] F£F71FoA HFH

=

57

=
o

1& AEINY. 1 A F£57%0] i
ol Mt £82 Fole ¥H v EWH o
daslEt 53 #5718 18 g/hxAdA
v gEH Aol F743] Zade WIFHo] VNG
t} o]& g #AdL 800C T 900Ce A3}
2= FAANA FAHJL U @Azt
E 900Ce AL7t dAY 2 v EAFHS
Yehiled, 3 71% 100 g/he] F9 84
3} Ao vigAHRY o 2v) ¥ G YE
k. @9, Fig. 49 el RAAE 4%
AP BTAe Hez dAsHY. o1 dn
de Aol uvlstd FIxAAM &
U3t vlEAH] A} FIIAHY F, &
SAIE7} 2 Aol A Az /K A
o2 QAHY ol ARz RE w©Ile
27 8435 FAld Psld Azd 59
g4 Ee FygRg Ho 4 Fujg 8E
H3e 45 F ARed, Alw gde 13
71&%1 1,000 m'/g ©]4e HIEAA G @]
= 8 A ez vt Az Azt
At

o N

N

Activation yield (%)
-3
o
-3

Specific surface area (m 1g)

[y
»
-

100 80 80 40 20 0

Amount of steam (g/h)

Fig. 4. Effect of amount of steam on
activation yield and BET specific surface
area  during
stationary-vertical-type kiln.

steam  activation by

ol2¥ UL YA ANEZL nFH A
282 FA7k2 A% FGsbgo) Y
A AYs7] Ees AAHUG. EG @
Btel e FAO Yol ot Wz



22 &UF £I2 7H

Ho) glomz ATl FEsA RYE
% oz 4AAUt BeA olF w3
o g4sE sy ARE HHAA 4
yrtzs} BLeA nRdLS HEE + 3
=2 zegd FNE =98kl 4ES AN
sha o

w

1.

N

v}
s

oM

7] ¥ 8

3 A2 g A8t FHES
71 84322 o 900Ce A3t
18 g/h olde Z7|F S E=Yste Aol

HERH F4F}ES dE UL Aol
o 71&s 9 gey 7 Az" Feud
RS Aoz X900Ce A3 x99
F2Z7]8 50 ®E 100 g/he] 2Pog 84
52 AAEY T FXd wE BEWA &
A3 4839 BAE Fig. 59 Jeld A

N
o)

pa
)
ot )

k Hr %@ <
fo K rlo olN o
o,
—r
rlo
H-[

l

i

M (100 g/h): stationary
H (100 g/h): stationary o
M (50 g/h): stationary
M (100 g/h): rotary

H (100 gin): rotary

M (50 g/h): rotary

poores

Specific surface area (m zIg)
o «
=3 o
° S
T
L 3T F .
- 3 2
FE
° H
N [ 4

400

80 60 40 20 [
Activation yield (%)
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surface area and activation yield during
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Activation temperature: 900°C, M: Charcoal
prepared from the improved kiln (600 - 70
0T), H: Charcoal prepared from the special
kiln (800 - 1,000°C).
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