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Physicochemical Properties and Copper(II)
Ion Adsorption Ability of Wood Charcoals

Oh-Kyu Lee’ and Tae-Su Jo
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ABSTRACT

Physicochemical properties and copper (II) adsorption ability of two oakwood and two pinewood
charcoals, which were manufactured in traditional mode and commercialized in Korea, were examined.
pHs of these four wood charcoals were between 9.5 and 9.8. In the elemental contents of the wood
charcoal, the contents of carbon atom (C) in the four samples were between 85-90%, while the content
of hydrogen atom (H) in pinewood charcoal of the company ‘S’ was 1.62% and this value was three
time higher than those of other samples. For iodine adsorption and specific surface area, the pinewood
charcoal sample showed higher values than those of the oakwood charcoals. In the copper (II) ion
adsorption in aqueous solution, the adsorption rate was increased by the increase of treated amounts of
charcoal, treatment time, and pH.

keywords : Pinewood charcoal, Oakwood charcoal, Physicochemical properties, copper(Il) adsorption
ability
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Table 1. pHs of the solutions.

2 AT wge] 247 (D) ole F% A

S-P $-Q T-P T-Q

pH S* pH M** pH S pH M pH S pH M pH S pH M
35 39 30 35 3.0 34 28 33
37 47 32 4.6 32 45 30 43
39 5.6 33 57 35 5.5 3.1 5.8
5.0 6.5 5.0 6.7 4.5 6.9 3.2 6.8
6.0 7.1 6.0 1.7 6.0 8.1 3.3 8.1
7.0 84 6.4 8.7 7.0 8.8 6.0 8.9
9.0 9.3 7.0 9.6 9.0 9.6 9.0 9.5

S-P : Non-activated pinewood charcoal manufactured by the company ‘S’
S-Q : Non-activated oakwood charcoal manufactured by the company ‘S’
T-P : Non-activated pinewood charcoal manufactured by the company ‘T’
T-Q : Non-activated oakwood charcoal manufactured by the company ‘T’

*pH of Cu(Il) solution.

**pH of solution mixture containing wood charcoal.

2 A5l wFEed oggol o & AR
B¢ X289 viot ot ¥ 8 pHE Y 3%
Eo] A125UtHTable 1). AEE Sdozy
B uheg AR HFH o2 +5dE §49 7o
(II) ©]&9 =+ 15ngmL o]t

g 2
5ekol pH
Table 23} ZFo], SA}S} TARS] AUF 2 Fht

= glo] pHE <F 9.5-9.8% A|& 7te] 27} =X
estet.

Table 2. pHs of wood charcoal samples.

S-P S-Q T-P T-Q
pH 9.79 979 971 9.47

S-P : Non-activated pinewood charcoal manufactured by
the company 'S’

S-Q : Non-activated oakwood charcoal manufactured by
the company ‘S’

T-P : Non-activated pinewood charcoal manufactured
by the company ‘T’

T-Q : Non-activated oakwood charcoal manufactured by
the company ‘T’

Bt Y48H

Eghe] 484 23KTable 3), 2P F%<
TA} AUV EEo] 90.14% 2 7} ¥9kon, SA}
FUEEL SAF AURE, TA FUFad 4z
88.89, 85.86, 85.14% & el om, 4 &F%
A SA AUEEo] 1.62% S VER O] B A]

Table 3. Contents(%) of C, H, O, and N in the
sample wood charcoal.

Contents(%)
Wood charcoal
C H o* N
S-P 85.86 1.62 1222 0.30
S-Q 88.89 0.48 1021 042
T-P 90.14 0.59 902 025
T-Q 85.14 0.61 1394 031

*0(%)={100-(C+H+N) }(%)

S-P : Non-activated pinewood charcoal manufactured by
the company ‘S’

S-Q : Non-activated oakwood charcoal manufactured by
the company ‘S’

T-P : Non-activated pinewood charcoal manufactured by
the company ‘T’

T-Q : Non-activated cakwood charcoal manufactured by
the company ‘T’
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Table 4. Iodine adsorption amounts of the sample
wood charcoal.

SP SQ TP TQ

Adsorption of lodine

483 279 408 364
(mg/g)

S-P : Non-activated pinewood charcoal manufactured by
the company ‘S’

S-Q : Non-activated oakwood charcoal manufactured by
the company ‘S’

T-P : Non-activated pinewood charcoal manufactured by
the company ‘T’

T-Q : Non-activated oakwood charcoal manufactured by
the company ‘T’

4. £ge] g A

B ¥ B4 Z7(Table 5), 2= F&F &
A A3} v 2 SA FuHREro] 186m7/g .
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SApE gl g 98 £F 7 v EAY 2%
A3}, AvFee] Teuc &7 Jehgl

Table 5. Specific surface area of the sample wood
charcoal.

SP SQ TP TQ

Specific surface area
(m’/g)

S-P : Non-activated pinewood charcoal manufactured by
the company ‘S’

S-Q : Non-activated oakwood charcoal manufactured by
the company ‘S’

T-P : Non-activated pinewood charcoal manufactured by
the company ‘T’

T-Q : Non-activated oakwood charcoal manufactured by
the company ‘T’

519 186 613 421
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S-P : Non-activated pinewood charcoal manufactured by
the company ‘S’

S-Q : Non-activated oakwood charcoal manufactured by
the company ‘S’

T-P : Non-activated pinewood charcoal manufactured by
the company ‘T’

T-Q : Non-activated oakwood charcoal manufactured by
the company ‘T’

Figure 1. Adsorption percentages of Cu(II) by the
amounts of wood charcoals.
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S-P : Non-activated pinewood charcoal manufactured by
the company ‘S’
S-Q : Non-activated oakwood charcoal manufactured by
the company ‘S’
T-P : Non-activated pinewood charcoal manufactured by
the company ‘T"
T-Q : Non-activated oakwood charcoal manufactured by
the company ‘T
Figure 2. Adsorption percentages of Cu(Il) in
the different treatment time with wood
charcoal(0.2g).
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S-P : Non-activated pinewood charcoal manufactured by the company ‘S’

S-Q : Non-activated oakwood charcoal manufactured by the company ‘S’

T-P : Non-activated pinewood charcoal manufactured by the company ‘T’

T-Q : Non-activated oakwood charcoal manufactured by the company ‘T’
Figure 3. Adsorption percentages of Cu(Il) in the different pHs of reaction solutions containing wood

charcoal(0.2g).
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