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A high efficiency vacuum fractionating technique was introduced to distill
ethanol from fermentation broth in a pilot scale test. The ethanol vapor was
fractionated for up to 94 wi% before leaving the column. As a result, the ethanot
product can be dehydrated without further distillation. For dehydration process, vapor
permeation technique was employed with pressure swing adsorption (PSA). Firstly,
microporous structure was characterized by SEM. For VP, the dehydration
performances of composite ceramic membranes to produce fuel-grade ethanol were
investigated. Water flux across the selective layer depends on many operating
parameters including feed water composition, retentate flow rate, feed pressure, and
feed temperature, respectively. From the experimental results, NaA zeolite membrane
on asymmetric porous support can produce ethanol more than 99 wt% ethanol.
However, the separation became more difficult at hisher ethanol concentration. The

: mathematical simulation suggested that membrane area increased exponentially with
. the required purity. Finally, the PSA was employed as the final stage for water

: removal. The minimum water concentration of 0.2 wt% was obtained.





