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DESCRIPTION OF CSTR REACTOR SYSTEM
AND EXPERIMENTAL PROCEDURE

1. Description of CSTR Reactor System

A schematic flow diagram of the CSTR reactor system that was operated at the University
- of Kentucky Center for Applied Energy Research located in Lexington, Kentucky is shown in Figure
E-1.

The system consists of 3 mass flow meters, one each for H,, CO, and Argon. There are two
CO purification traps for removing iron carbonyls from the CO feed stream. The reactor is a one
liter stirred autocalve with two internal filters. The autoclave temperature is controlled by an
external electrical heater with a programmable controller. The reactor pressure is controlled by a
manually operated Tesome back-pressure regulator. The off gas and vapor products pass through
a hot trap (200°C), a lower temperature hot trap (100°C), and a cold trap (0°C) that is cooled by an

and ready for startup.

3. Reactor Run Procedure




Liquid samples were removed only after the first, fourth, and last run periods. Each run lasted
approximately 3 days. The following parameters were studied: reaction temperature, total gas feed
rate and inert gas concentration. The reaction pressure was held at 450 psi and the H,/CO ratio at
2.0. :

4, Data Calculatjons

Mass balance data was obtained from the mass flow meter rates, off-gas rate, and off-gas
G.C. analysis. These data were entered into a PC computer, and the 8as conversions, reaction rates,
and product selectivities were calculated. Some of the liquid products were analyzed by a liquid
G.C. to determine the product distribution (alpha) value.
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Here are the selectivity and rate data for the
looking at the data closaly, It is clear
calcuiating the rates and sslectivifies
flow rates and high argon composition add-up to g
a5 120%. We do
are conducted at much lower flow rates;
the low flow rates used at the end of you

Wae are confident that our mass flow controllers
calibrated them before and after each run. This make
argon compasition in the exit stream shouid be.

L] -

August 24, 1695

William Gall

Senior Project Engineer
Energy International
135 Willlam Pitt Way
Pittsburgh, PA 15238

four runs we conducted. After

that there Is an analytical problem which makas
difficult. GC’s taken at the conditions with high
reater than 100% with some as high
not encounter this problem with our runs which do not use argon and
in fact, the problem seems to disappear with
rruns. Possible causes for this problem that

think of include:

1. Our standard gas used for calibrations contains anly 2% argen whereas the

argon compesition of the exit siream is >60%.

2. Flow rates about 5X higher than we normally use might have entrained oil

from the traps which would affect the GC dstector.

performed correctly because we
s it possible to calculate what the

Aroa (MOi%) = Any/(Total flow out)

To do the selectivity and rate calculations | assumed the remaining gases comprised
100 - Ar ., moI%. Each component was then corrected in proportion to the measured

value from the GC. This does assume
ratio. If you have any questions please contact me at {808) 257-0324.

that each component was affected in the same

Sincerely, !

45t 75

Bob O'Brien
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