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REACTION - demonstration disk

This demonstration will introduce you to the REACTION package.

It takes about 45 minutes to run and will illustrate many of
the capabilities of the program.

You will be requested to press_certain keys during the
course of this demonstration. This will be represented
by flashing text, for example [Escl

To abandon the demonstration press [Ctrll[Breakl

REACTION is a trademark of BatchCAD Ltd
(C) Copyright BatchCAD Ltd 1989
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REACTION - the software
ey

Batch reactor simulation from laboratory to production

REACTION provides
© Rigorous dynamic physico-chemical simulation
© Batch, semi-batch or continuous operation
© Optional reactor pressure calculation

Multi component distillation in all modes with
simultaneous chemical reaction

Full industrial batch sequencing and temperature
control system

Kinetic fitting and calculation of Arrhenius constants

YW Press _an ey to continue W

To sbandon the demonstration press (Ctrl)(Break)
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[image: image3.png]REACTION - an example application

This demonstration will illustrate scale up from a laboratory
experiment in a reaction calorimeter to production plant.

The reaction is the van de Vusse scheme which illustrates some
typical problems encountered in process development.

A+ A—B byproduct
A - C desired product
o - D degradation product

The desired reaction is favoured by high temperatures however
the subsequent product degradation is strongly exothermic.

You will now see again the opening screen for the REACTION
program followed by the main program menu
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REACTION has a program RATE to help
you calculate Arrhenius constants, and
sﬁecial facilities for kinetic fitting
which will be explained later.
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We will now use REACTION to simulate direct scale up of the process
from the two litre laboratory glass vessel of the calorimeter to a
3 cubic metre charge in a 9.09 m3 glassed steel production vessel.

The process will again be operated batchwise, starting at 20°C and
heating to a set point of 60°

These scale up changes will be made by loading the vessel
specification file for the larger reactor.

He will now return to the main editor menu and carry out the scale
up operation ...
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The REACTION CAD package has a VALVE
calibration and sizing program to
help with this choice.
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REACTION

The results are quite different
from the small scale calorimeter
vessel. Press [F8] to see the
simulation results.
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[image: image20.png]REACTION - Optimal, safe operation

The process has been operated successfully in the laboratory but
was ~found on direct scale up to be thermally unstable, and to
produce mainly the unwanted degradation product

For this type of process with hiﬁh energy of activation it is
usual to control the addition of the feedstock. An examination of
the reaction scheme reveals that this policy will also favour the
desired reaction over the second order dimerisation forming B by
maintaining the concentration of A at a low level.

A+ A—B byproduct

A - C desired product

o - D degradation product
The simulation will now be changed to semi batch operation.

The vessel will be charged with solvent and preheated to 60°C,
and one cubic metre of reagent A will be charged over 1000 secs.
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[image: image24.png]REACTION - Process optimisation
In the example shown REACTION has been used to examine scale up
from a laboratory experiment to a production vessel.

The process is now giving an improved yield and is wunder good
temperature control.

Clearly it is possible to continue this type of investigation and

consider different feed policies, varying temperature set point,
feed temperature or feed rates until the optimum for the process
is attained.

These are just some areas of application for this software.

We will now consider another important aspect of process
development - Hazard Analysis.
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[image: image25.png]REACTION - Hazard analysis

Another major area of application for the REACTION package is in
safety studies and hazard analysis.

This is achieved by stopping the simulation after a time, then
changing some of e process parameters and continuing the
simulation from the finish point of the previous run.

Any of the process parameters can be changed at any time during a
simulation giving great flexibility for hazard evaluation study

To illustrate this we will consider the effect on the process of
?hcompletf cooling failure after the reagent A has been added to
e vessel.

The concentration profile for the first 0.3 hours simulation was
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REACTION - Applications summary
el

The examples shown so far have given an indication of some of the
capabilities and applications of REACTION.

© Process modelling © Scale up
© Optimisation © Hazard evaluation

Using REACTION the complete exercise in modelling and analysis
can be carried out in just a few hours by personnel with no prior
training in mathematical modelling or computer programming.
This can offer enormous savings in time and resources.
REACTION is already being used by many companies ranging from the
leading multi-nationals to small scale development and contract
manufacturers.

But REACTION can do more than just reactors

Press an ey to continue W
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