Separation by fixed-bed adsorption of hexane isomersin zeolite BETA pellets
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Map  Abstract: An experimenta study of single and binary fixed-bed adsorptions of
hexane isomers n-hexane (NHEX), 3-methylpentane (3MP), 2,3-dimethylbutane
(23DMB) and 2,2-dimethylbutane (22DMB) was performed in commercial pellets of
zeolite BETA, covering the temperature range between 423 and 523 K and partial
pressures up to 0.3 bar. The effect of partial pressure and temperature on the shape of
the breakthrough curves was addressed. From these data, single and binary adsorption
equilibrium isotherms were collected. On the basis of the analysis of sorption events at
the molecular level, two different models were used to interpret, with good accuracy,
the equilibrium data: dual-site Langmuir (DSL) for nHEX and 3MP and multisite
Langmuir (MSL) for 23DMB and 22DMB. Thereafter, a dynamic adsorption model was
developed and tested, predicting with good accuracy the behavior of the fixed-bed
experiments. At the partial pressures studied, it was found that the affinity of the
isomers to the zeoliteisnHEX > 3MP > 23DMB > 22DMB. The selectivity between the
isomersis higher at low partial pressures, decreasing as the amount adsorbed increases.
The Ideal Adsorbed Solution Theory using the DSL model to describe the pure
component equilibrium of NHEX and 3MP and the MSL model for the dibranched
isomers 22DMB and 23DMB gives a good prediction of the mixture adsorption data.
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