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Abstract

An activated carbon was prepared from waste citrus peel produced in large amounts in Jeju Island, Korea, using KOH activa-
tion and its characteristics was examined. Under the condition of the KOH ratio between 100 and 300%, activation temper-
ature from 400 to 900 C and activation time from 0.5 to 1.5 h, the iodine adsorptivity of the activated carbon prepared
increased but the yield decreased with respect to the increase of each conditions. The iodine adsorptivity and yield of the
activated carbon prepared at the activation time of more than 1.5 h were similar to those of using 1.5 h. In addition, as
the KOH ratio increased, the specific surface area and pore volume of the activated carbon increased, but the pore diameter
decreased. The activated carbon has an average pore diameter of 20~25 A. Also, the activated carbon prepared at 300%
KOH and 900 ‘C for 1.5 h has the highest specific surface area of 1,527 m%g and iodine adsorptivity of 1,246 mg/g.
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Figure 1. lodine adsorptivity of activated carbon as a function of
activation temperature and KOH ratio for activation time of 1.5 h.
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Figure 2. lodine adsorptivity of activated carbon as a function of
activation time for KOH ratio of 300%.
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Figure 3. Activation yield of activated carbon as a function of (a)
activation temperature and KOH ratio for activation time of 1.5 h and
(b) activation time for KOH ratio of 300%.
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Table 1. Compositions of C, H and N of Waste Citrus Peel, Carbonization, and Activation Samples

Composition, %

Sample
C H N
Waste citrus peel 48.3 6.4 4.1
Carbonization (300 C, 1.5 h) 68.5 5.3 2.8
Activation (900 C and 1.5 h) 70.2 0.1 0.2

Table 2. Changes of Inorganic Compounds Composition

Composition, %

Sample
CaO KO CuO SO; Na,O P,0s SiO, ALO;  MgO  Fe0; Zn0O Cl
Waste citrus peel 36.2 29.3 11.2 9.3 4.1 4.8 39 1.2 - - - -
Carbonization (300 C, 1.5 h) 37.6 30.4 2.7 3.2 34 7.4 1.9 0.9 7.7 4.8 - -
Activation (900 C and 1.5 h) 22.1 64.0 - 0.8 - 2.0 1.9 0.7 53 3.2 - -

A
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Figure 4. SEM pictures of activated carbons for (a) KOH 100%, (b) KOH 200%, and (¢c) KOH 300% (activation temperature : 900 C; activation

time : 1.5 h; magnification x 1,000).
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Table 3. Comparison of Specific Surface Area, Total Pore Volume and Average Pore Diameter

Activated carbon Specific surface area (m%/g)

Single point total pore volume (cm’/g)

Average pore diameter (A)

KOH-100% 1,134 0.662 24.2
KOH-200% 1,418 0.935 21.9
KOH-300% 1,527 1.004 20.7
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