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Abstract

This research aimed to study the suitability of using cassava-based adsorbent in fixed bed
and pressure swing adsorption (PSA) systems for water separation from ethanol vapor. A prototype
PSA system has been developed for dehydration of ethanol-water vapor mixture. In addition, the
-.__e.ffect several variables on the quéntity of ethanol production rate was studied, including adsorption
.p.r'essure, adsorption temperature and feed flow rate. The cassava-based adsorbent prepared from
_'r_'n.ixtures of cassava starch and cassava pulp which are material which can decompose naturally.

The study consisted of two parts, fixed-bed and pressure swing adsorption experiments. For
fixed-bed adsorption results, the cassava-based adsorbent can removed water from ethanol vapor
'i;v_hich increased the ethanol concentration to more than 99.5 wi%. The capability of water
.ads‘-,orption decreased when the ethanol concentration in the feed was increased. The water
adsorption of cassava-based adsorbents can be modeled by the Langmiur adsorption isotherm.

The pressure swing adsorption study was designed as a 2’ factorial for analysis with three
factors that affecting the ethanol productivity which are adsorption pressure (P) adsorption
temperature (T) and feed flow rate (V). The results showed that all three factors had an effected on
ethanol productivity. The adsorption pressure was the most significant factor which had an affected
on ethanol productivity. The optimal operating condition for this system was found to be at 3 bars
for the adsorption pressure, 120°C for the adsorption temperature and 600 ml/min for the feed flow
rate with an ethanol production rate of 714 ml/hr. The PSA with cassava-based adsorbent reported in

this study could be an alternative method for production of nearly anhydrous ethanol.






