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Abstract

In this paper, two waste solvent technologies are presented as alternatives
to the disposal of spent acetone-water mixtures.

In the first alternative, a batch rectifier is used to concentrate the waste in
order to obtain a distillate with a higher calorific value, which is then sent to
off-site incineration either in a cement kiln or in a conventional waste
solvent incinerator. The second alternative is a hybrid process composed
by a batch rectifier and a pervaporation unit that processes in batchwise
mode the first cut from the distillation task to obtain a dehydrated solvent.
Here, four scenarios are considered, comprising two kinds of membrane
materials and two different vacuum systems.

For each alternative, the conceptual design was carried out with the aid of
conceptual models of the unit operations involved. Quasi-optimal values for
design and operation variables were used as input data to perform an
economical and an environmental assessment of each alternative. The
economic analysis suggests that the hybrid process is the best alternative
given that the replacement cost of fresh solvent (about 850 U$S/ton) is
considered as a credit value.

From the environmental analysis with life cycle assessment, two main
conclusions can be drawn: i) the use of the distillate as an alternative fuel in
a cement kiln leads to a reduction in emissions that is relevant for the
categories related to human health and ecosystem quality; and ii) in terms
of resource depletion, the hybrid process distillation/pervaporation with the
ceramic membrane HybSi (Pervatech) shows the lowest impact due to the
solvent recovery.
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