CHAPTER 1V

EXPERIMENTAL PROCEDURE
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4.2 Preparation of Activated Carbons
4.2.1 Conventional process
Activated carbons were produced from waste tires through the
process of carbonization followed by steam activation. In the
carbonization step, about 3 g of waste tire rubber was put in a quartz tube
reactor. This reactor , lectrically heated in N, atmosphere from
room temperatuf% C@;)nperature varied in the range of
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Figure 4.2.1 Quartz tube reactor
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4.2.2 Acid treatment prior to steam activation
Before steam activation, around 3 g of char obtained through
carbonization step was immersed in 100 cm® of 1 M HCI or HNOj at
room temperature. After 1 day, the acid-treated char was thoroughly
rinsed with distilled water and dried in an oven at 110°C.
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4.4 qullld Phase Adsorption-Desorption Characteristics
The activated carbon prepared with HCI prior to steam activation, AC HCI,
was used as the representative adsorbent in the liquid-phase adsorption-
desorption experiments, and for comparison a commercial activated carbon,

CAL (Calgon Co., Ltd., USA), was also characterized. Phenol (Wako Pure
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Chemical Industries Inc., Japan and Fisher Scientific Ltd., UK) and two reactive
dyes, Black 5 and Red 31 (Asia Dyestuff Industries, Thailand), were used as
adsorbates. Their molecular sizes and structures, which were estimated using

the WINMOPAC program, are shown in Figure 4.4.1.
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Figure 4.4.1 Molecular sizes and structures of adsorbates
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Aqueous solutions of various initial concentrations were prepared by
diluting the adsorbates with distilled water. 20-100 mg of activated carbons
were contacted with the prepared solutions. To maintain well-mixed conditions,
these mixtures were put in a gyratory air bath or a shaking water bath, which

were kept at 30°C. After equilibrium was achieved, which normally took 10, 14,

15 days for phenol, Black 5 and Re 14 respectively, the solutions were filtered
and their residual coneentratio d. The concentration of solution
was determined using the-tJV-vis spect ometer (UV-2200, Shimadzu
Corporation, land) at the maximum
wavelengths (& nol, Black 5, and Red 31
solutions, res he activated carbons were

calculated from #

obtained. To dete
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To d%[ermine the adsorption capacity gactivated carbep regenerated by
Sl Bl e ol e shueh hiibarddfAeioh was fitered
a:d contacted with 200 cm?® of ethanol at 30°C for the same times as adsorption.
After the ethanol was removed, the activated carbon was dried by nitrogen at

110°C for 1 hour. Then the regenerated activated carbon was used for

adsorption of the same compound again.
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