APPENDIX A

EXPERIMENTAL DATA

The data presented in Appendix A represents the majority of the successful

runs performed in support of this project. Data has been omitted where runs

were either too short to be meaningfui (dueAto eqhipment malfunctions) or the

data was incomplete for the format used here (this was the case with the

earliest runs). This data has been selected for inclusion because it is the

basis for essentially all of our conclusions and recommendations. While the

layout of the data on each page is fairly self-exptanatory, a few clarifying

comments are warranted:

1.

Due to our instrumentation, no single consistent set of units has been
used. Thus, pressures are in psia, temperatures in degrees centi-
grade, gas flows in liters per minute, and liquid volumes in milli-
liters, The average flow rates were determined over 10 minute inter-

~vals due to fluctuations in the flow which affected the reliability of
- more frequent measurements.

Except for values which were read directly from instruments (system
pressure, temperature, cumulative outlet of both water and gas, and
gas compositions) the number of significant figures included does not
reflect the precision of the experiment. The extra significant
figures were included for calculational purposes only, and are an
artifect of the data processing methods employed.

The "water in" and "water out" readings are cumulative.
The normalized gas composition data has been adjusted to exclude

non-reacting species {oxygen and nitrogen). The nitrogen is residual
material from startup of the system and the oxygen is attributed to

- sample handling by syringe.

The water consumption has been estimated based upon the reaction
stoichiometry and the calculated average reaction rate. The Tiquid
volume in the reactor has been estimated based upon the density of
pure water under the reaction temperature. Agreement between esti-
mated and measured ending liquid volumes was generally within 107,

The units for the calculated values are shown in most cases. Where
these units are not indicated alongside the data, they are as

follows: mol/liter-hr psi for average and standard deviation of the k
values on the row above.
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7. The following catalysts and conditions were used in the experiments:

temp - press
Run # Catalyst ey psig
7 0.6M potassium carbonate 250 1000
8 0.6M potassium carbonate 250 1000
15 0.6M sodium carbonate 320 - 2500
16 0.6M sodium carbonate 330 2500 -
17 0.6M sodium carbonate 337 2500
18 0.6M sodium carbonate 300 ‘ 2400
19 0.6M sodium carbonate - 300 2500
20 0.6M sodium carbonate 300 2000
22 0.6M sodium carbonate 300 © 3000
23 0.6M sodium carbonate 330 3000
24 0.6M sodium carbonate 350 3000
25 0.6M sodium citrate 300 3000
26 0.6M cadmium hydroxide 300 _ 3000
27 no catalyst 300 3000
28 no catalyst 300 3000
29 0.6M sodium carbonate . 300 3000
30 ~ 0.6M ammonium hydroxide 300 . 3000

31 0.6M ammonium hydroxide 300 3000

The intent of this appendix is to give the reader adequate information to
be able to check any of the results or conclusions presented in the body of the
report., To this end, every attempt was made to present raw data, rather than

pre-processed information,
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