Reaction Monitoring at High Temp & Pressure
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Introduction

Reaction monitoring of polymers, chemicals, and fermentation broths is a vital part of
product development. Often times these reactions are at elevated temperatures and pressures
in the presence of catalysts. Reactions can take a couple hours up to a full day to complete.
Samples often need quenching to stop the reaction at specific time points. This application is
geared toward a cost effective yet reliable way of taking timed samples and quenching each
sample with optional just-in-time chemical analysis by either gas or liquid chromatography.

One such reaction is the catalytic conversion of a mixture of monomers to a mixture of polymers
of specific chain lengths to achieve the properties needed for a specific application. Typical
reaction conditions include temperatures of 100 C, pressures of 100 psi, and 18 hour reaction
durations. Often very volatile and explosive solvents are involved which presents a very real
safety issue when unattended timed samples are taken. It is also important that the sampling does
not interfere with the polymeric reaction.

LEAP has broken new ground in one such application, where the complexities of this type of
reaction monitoring has been fully automated using a PAL workstation equipped with a
sampling valve, a gear pump, and timing software to control the whole process.

A photo of the sampling system is shown below:




Key Features:

PAL control using a single sample list in LEAP Shell.

Gear pump for reactor recirculation.

High pressure valve for reactor sampling.

98 x 2ml vial capacity (optional 10ml, 20ml, 40ml, or custom vials).

Up to 3 reagent reservoirs.

Wash station to prevent quench reagent from contacting reaction mixture.
Data reporting to log files.

Optional direct injection to GC or LC.

Optional integration with most GC & LC software.

The process:

The reaction monitoring process begins with the operator creating a sample list with the desired
number of timed samples and the desired amount of reactant for each time point. The timing
software automatically calculates the amount of quench reagent to add and the resulting dilution
factor of the reactant. The Pal then pre-fills the proper number of 2ml chromatography glass
vials with the appropriate amount of quenching solvent. A time zero sample point is taken and
the software prompts the operator to add the catalyst.

The Pal then proceeds to take the proper number of samples at the proper times and deposits
each sample into a 2ml vial with the quenching reagent. The sampling system is cleaned
thoroughly between each sample to insure that none of the quenching solvent enters into the
reactor. The recirculating flow rate is such that each timed sample is representative of the
contents of the reactor.

LEAP Shell handles the sample scheduling of each of the three stages of the sampling process,
time stamps and logs each step to a permanent file, and prepares an export file suitable to import
into the chromatographic data acquisition software. The whole process is automated in a safe and
reliable manner so that an operator does not have to work late into the night.
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