Szuperkritikus oldoszerek analitikai és miiveleti alkalmazasa konferencia Budapest, 2015. majus 21.

Hungarian National Conference on Supercritical Fluids Budapest, 21. May 2015.

PROCESS INTENSIFICATION OF LIQUID FRACTIONATION WITH
SUPERCRITICAL FLUIDS BY USE OF MICRO-DEVICES

Campos Dominguez C., Gamse T.

Graz University of Technology, Institute of Chemical Engineering and
Environmental Technology, Inffeldgasse 25 C, 8010 Graz/Austria
Email: camposdominguez@tugraz.at

This study is focused on the process intensification of extraction with supercritical
fluids by using micro-devices. The main purpose is to investigate the efficiency and
applicability of micro-mixers in Supercritical Fluid Extraction (SFE) Processes, in order
to drastically reduce the size of the plant, therefore increase the security and decrease
the process costs. Due to the extremely small size of the mixing channels inside the
micro-mixer, higher mass transfer can be achieved compared to extraction columns.
The extraction experiments are carried out in a high-pressure micro-device plant, in
which the micro-mixer is the unit where the solvent and the liquid feed get into contact.
In the downstream, first the raffinate is separated and subsequently the extract in the
second separator by pressure and temperature changes.

Extraction of ethanol from aqueous solutions using supercritical CO2 as solvent is
studied and performed to test the feasibility of the micro-device plant proposed in this
work. Experiments are carried out at 101bar, 60°C, different feed concentrations of
ethanol and different solvent-to-feed ratio values. Samples are analysed by PAAR
density meter. Phase equilibria calculations are performed in order to confirm that our
micro-device plant reaches one theoretical stage.

The micro-mixer chosen for the experiments is HPIMM (from Fraunhofer ICT-IMM), a
passive micro-mixer, which mixing principles rely on the pumping energy, with multi-
laminating flow configurations (consisting on a generation of an alternating
arrangement of a thin fluid compartments — multilamellae - which are then mixed by
diffusion, shown in Fig. 1).

Fig 1. Representation of the multi-lamination principle.
Interdigital flow passes slit to create multi-lamellae.

The authors want to thank the Marie Curie Initial Training Networks (ITN) for the
financial support of the project "DoHip - Training Program for the Design of Resource
and Energy Efficient Products by High Pressure Processes”, project number PITN-GA-
2012-316959).

ISBN 978-963-313-179-4 18



