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Abstract TE 1541866

This experimental work was to study the regeneration of spent activated carbon by
steam. It was divided into two parts, the first part was the regeneration of the carbon in
bench-scale adsorption column by using steam which the pressure varied in the range of
0.5 — 3.0 bar gauge. The column was 3 cm. diameter and 60 cm. long, made of stainless
steel and wrapped with insulator. It was found that, during the regeneration the carbon
bed temperature increased until it reached the steam temperature {(heated-up period).
Then toluene vapor was desorbed from the internal pore of the activated carbon. The
percent recovery of toluenc was depended strongly on the steam temperature. Higher
steam temperature was used, higher amount of toluene was recovered. The maximum
percent recovery was about 90% where as 10% was left as the heel. The desorption rate
could be predicted by Kreb and Smith equation which gave the E,= 363.75 kJ/mol ,

. 0,= 1.88x10* /min, C, =0.11 and C,= 106.2 (for the temperature range from 100-
143°C).

The second part was to study the adsorption and desorpiion cycle by using saturation
steam at 100°C in lab-scale glass column (2.5 cm. diameter and 35 cm. long). The result
showed that, in the first cycle, adsorption had a long breakthrough time and became
shorter until it reached the constant value in the following cycles. The adsorption
capacity (W,) and the adsorption rate constant (ky) calculated from Yoon and Nelson
equation decreased with the cycle of operation. It was also noted that in the first cycle
the amount of toluene adsorbed was more than that desorbed. This amount decreased
continuously in the next following cycles until it reached the same amount that
desorbed.
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