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The characteristics of desorption reaction for spent activated carbon produced from the manufacture of other chemical products
in Shiwha/Banwal industrial complex were investigated. TGA (Thermogravimetric Analyzer) was used to study for character-
istics of desorption and kinetics. Then Friedman method and Freeman-carroll method were used to find the activation energy
and the order of reaction. Activation energy by Friedman method was 24.82 ~46.49 kJ/moL. And then activation energy and
order of reaction by Freeman-carroll method were 8.77~32.26 kJ/moL and 0.11 ~ 1.69.
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Table 1. Selected Companies for the Experimental

Operating period Iodine value

Type of industry Company

(week) (mg/g)
A 24 750
Manufacture of Ink, Paint,
Coating and Similar Products B 17 850
C 21 900
D 18 980
Manufacture of General Paints
and Similar Products E 15 840
F 20 950
G 21 900
Manufacture of
Surface-Active Agents H 14 870
1 27 980
J 18 800
Manufacture of Adheswes K 17 900
and Gelatin
L 30 980
M 22 910
Manufacture of Other
Chemical Products n.e.c. N 21 1080
(6] 53 1050
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Figure 1. Desorption charateristics of used activated carbons from
manufacture of ink, paint, coating and similar products for temperature.
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Figure 2. Desomption charateristics of used activated carbons from
manufacture of ink, paint, coating and similar products for time.

Table 2. Amount of Desorption of Activated Carbons

Amount of Average of amount

Type of industry Company desoprtion of desoprtion

(Wt%o) (Wt%o)
A 14
Manufacture of Ink, Paint, B 3 10
Coating and Similar Products
C 6
D 13
Manufacture of General E 12 3
Paints and Similar Products
F 9
G 8
Manufacture of i 13 11
Surface-Active Agents
1 11
J 12
Manufacture of Adhesives
and Gelatin K 14 ?
L 10
M 12
Manufacture of Other
Chemical Products n.e.c. N 15 12
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Figure 3. Effect of heating rate on desorption (company A).
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Figure 4. Kinetic analysis by the Friedman method (company A).
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Figure 5. Kinetic analysis by the Freeman-caroll method (company A).
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Table 3. Activation Energies Determined by Friedman Method
E (kJ/moL)
3331
37.27
31.98
32.87
33.44
27.96
24.82
26.91
33.74
46.49
43.15
29.74
36.36
32.92
31.31

Company
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Table 4. Desortion Reaction Orders and Activation Energies Determined
by Freeman-carroll Method

5 C/min 10 C/min 20 C/min
Company
E (kJ/moL) n E (kJ/moL) n E (kJ/moL) n
A 16.50 1.32 15.1 1.17 13.33 0.93
B 21.6 0.83 19.14 0.57 17.65 0.31
C 19.47 0.73 17.26 0.66 14.67 0.47
D 16.46 0.71 14.86 0.52 13.22 0.34
E 18.28 0.92 15.82 0.61 13.22 0.31
F 12.11 0.32 10.35 0.22 8.77 0.11
G 14.61 0.49 12.35 0.37 10.83 0.21
H 32.26 0.83 29.08 0.78 25.23 0.67
I 17.18 0.68 15.70 0.37 14.57 0.17
J 14.25 0.81 13.1 0.62 11.45 0.53
K 16.46 0.73 16.61 0.48 13.04 0.21
L 17.10 0.45 15.79 0.35 14.58 0.27
M 20.14 0.93 18.33 0.68 14.26 0.47
N 18.76 1.69 15.71 1.38 13.71 0.76
(0) 17.36 0.66 15.77 0.39 14.18 0.17
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