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Abstract

In this study, the characteristics of granular activated carbon (GAC) supported metal was investigated in
an area influenced by flame discharge and temperature variation during irradiating microwave. The modified
GAC was formulated by impregnating metal hydroxides of nickel (Ni/GAC), barium (Ba/GAC), copper
(Cu/GAC), zinc (Zn/GAC), cobalt (Co/GAC) and lanthanum (La/GAC). Ba/GAC was selected as it showed
lack of spark discharge and temperature increasing aspects. Comparison of adsorption and desorption amount
of GAC and Ba/GAC showed that adsorption and desorption rate of the GAC were higher than those of
Ba/GAC. The results show that the presence of barium can decrease adsorption/desorption rate because of
plugging pore of GAC. Toluene regeneration rate of Ba/GAC was better than that of GAC due to barium
loading. Finally, GAC with barium can be controled a rapid increasing temperature and spark discharge, in-
creased the regeneration rate of toluene during desorption by irradiating microwave.
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Fig. 1. The scheme of microwave apparatus.
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Table 1. Flame discharge and temperatures of the samples irradiated at the microwave power of 500 W

Samples Irradiation time (min) Final temperature (C) Flame discharge (V)

GAC 5 341 0.1~8.2
5 wt%-Ni/GAC 5 166 0~0.4
5 wt%-Ba/GAC 5 275 0~0.1
5 wt%-Cu/GAC 5 364 0~1.2
5 wt%-Co/GAC 5 385 0~1.3
5 wt%-La/GAC 5 424 0~1.4
5 wt%-Zn/GAC 5 461 0~3.5
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(a) GAC (b) Ba/GAC 5 wt%

(¢} Ba/GAC 15 wt% (d) Ba/GAC 25 wt%

Fig. 3. Flame discharge curve under microwave irradiation (MW 500 W).
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Fig. 5. SEM photographs of virgin GAC and barium hydroxide-loaded GAC.
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Table 2. BET specific surface area of GAC and modified Ba/GAC

Properties GAC 5 wt%-Ba/GAC 15 wt%-Ba/GAC 25 wi%-Ba/GAC
Specific surface area (m’/g) 811.95 751.57 625.22 508.75
Total pore volume (mL/g) 0.46 0.41 0.35 0.28
Average pore radius (Q) 10.62 10.87 11.20 11.09
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