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to them. A number of such media have
been commercialized in association with
Cell Culture Technologies, Glattbrugg,
Switzerland. A special emphasis is placed
on the quality of the product obtained
(state of oligomerization, activity against
the target antigen, glycosylation) and how
the reactor configuration and physico-
chemical parameters may influence these.
Purification of the IgA antibodies to pilot
scale using both conventional separation!
chromatographic techniques as well as the
development of novel procedures includ-
ing immunoaffinity chromatography is also
undertaken.

Cell ImmobilizationlEncapsuIation

In a new development, in association
with Nestec and InotechAG, a novel extru-
sion, device based upon a vibrating nozzle
principle, is being developed for commer-
cialization in 1996/97. This system is ca-
pable of producing perfectly spherical
beads of immobilized microbial and ani-
mal cells within the range 150-4000 ~

with a very defined size distribution under
perfectly sterile conditions. Various poly-
mers may be used to produce the beads
(in~luding alginate, collagen etc.) which
may subsequently be coated with a second
polymer such as poly-L-Iysine and the
initial bead dissolved to leave encapsulat-
ed cells. The latter have important poten-
tial for use as implants (e.g. of pancreatic
islet cells) as well as for the industrial
production of medically important pro-
teins in fluidized bed reactors.
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adsorbed intermediates and the mathe-
matical modelling of catalytic reactors for
application to catalyst modification []] [2].
An experimental set-up has been devel-
oped to investigate simultaneously the
surface and gas-phase concentrations (Fig.
1). The heart of the installation is a fixed-
bed reactor which is directly coupled to a
diffuse reflectance (DRIFTS) cell via an
external recycle loop. The effluent from
the reactor is continuously analysed by a
mass spectrometer. As only a small amount
of catalyst is present in the DRIFTS cell,

The main research interests concern
heterogeneous catalysis including the un-
steady state operation of chemical reac-
tors and polymer reaction engineering.

Heterogeneous Catalysis

The research is mainly dedicated to the
extension and refinement of the unsteady
state experimentation with the main inter-
est focused on in situ measurement of
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Fig. I. DRIFTS-recycle reactor experimental set-up for unsteady-state kinetic investigations with
simultaneous in situ surface intermediates measurement

ity during polymerization reactions. For
homo-polymerization, the degree of mi-
cromixing affects the molecular-mass dis-
tribution, whereas for copolymerization,
the quality of mixing will in addition
strongly influence the product character-
istics in term of the product composition
and the sequence of monomer units (5][6].

A special reactor composed of a recy-
cle tubular reactor followed by a tubular
part, all being completely filled with mo-
tionless mixers, was developed in collab-
oration with industrial partners (Fig. 2).
The reactors are characterized by their
macroscopic and microscopic mixing ef-
ficiency. Static mixers show a nearly plug-
flow behaviour over a wide range of vis-
cosities (10-3-103 Pa·s). The micromix-
ing as function of power dissipation can be
characterized by a chemical method. The
results allow the proper design of copoly-
merisation processes. The high heat trans-
fer capacity of the reactor was studied with
load up to 1 MW/m3 in two pilot plants of
different sizes. The concept of the reactor
was proved to be efficient for bulk and
solution polymerization processes up to
industrial scale.

Furthermore, the use of continuous
kneaders is studied in collaboration with
European partners from industry and acad-
emy [7].

The proper design of polymerization
reactors is only possible with the knowl-
edge of the intrinsic kinetics. In this re-
spect new calorimetric [8] and microgravi-
metric [9] methods are developed.

gas analysis
(mass spectrometer)

Polymer Reaction Engineering

The better understanding of the degree
of mixing in high viscous media is of
crucial interest regarding the product qual-

lytic reduction of NO [3], or important for
the fine chemistry, such as the methyla-
tion of benzene derivatives [4]. Besides
studies on reaction kinetics, the catalysts
are characterized by different physical
methods, such as ESCA, X-ray, electronic
microscopy.
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temperature gradients can effectively be
avoided. The main reaction takes place in
the fixed-bed and allows kinetic studies at
high conversion. Arranged in this way, the
infrared cell can be considered as a win-
dow in the reactor, providing a view on the
catalyst at normal reaction conditions.

The identification of the nature of the
surface species and active sites involved
in catalytic reactions should give a priori
information on the effect of selective dop-
ing of the catalysts. The model reactions
that are adapted for investigation are of
environmental interest, such as the cata-
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Loop reactor
Fig. 2. Pilot reactor for
solution polymerisation


