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INTRODUCTION

The Defense Waste Processing Facility (DWPF) utilizes 40% sodium nitrite solution and
two 5% antifoam solutions, Dow Corning 544 or Illinois Institute of Technology (IIT)
747.  These solutions are stored under ambient conditions within a common containment
system inside the facility.  The maximum volume of each chemical in DWPF is 615
gallons of sodium nitrite and 180 gallons of antifoam.  The amount of NOx released if the
antifoam and sodium nitrite were mixed was measured to determine if the TEEL-1 limit
of 2 ppm would be exceeded in a 49,000 ft3 volume.

TASK OBJECTIVE

The objective of the testing was to determine the release rate of NOx from mixtures of
sodium nitrite and antifoam solutions.

TEST METHODS

The tests were conducted with 1 liter of sodium nitrite and 293 ml of antifoam solution
(1/2328 scale).  The solution was continuously stirred during the experiment to ensure
that all gases were removed from the solution as they were generated and that the
antifoam and sodium nitrite solutions were in intimate contact.  A water jacket was
utilized to maintain the desired temperature during the experiment.  The NO and NO2

generated was measured by an Enerac 2000E gas analyzer.  Calculations were then
performed to determine the release rate from a mixture of the full-scale volumes and the
resulting NOx concentration in a 49,000 cubic feet volume.  The experimental apparatus
is shown in Appendix A.

RESULTS

Baseline tests were conducted with each antifoam at 25 °C and no emissions of NOx were
observed at any time during the one hour run.  At the conclusion of each baseline test, the
solution temperature was ramped to 40 °C.  No emissions were noted for one hour after
the solution temperature stabilized at 40 °C.  The sample results from the sodium nitrite
makeup indicated a solution concentration of 39 weight percent.  The pH of the 5 wt%
antifoam solutions and the sodium nitrite solution was measured, as shown in Table 1.
The pH of the sodium nitrite / antifoam mixtures taken at the conclusion of the runs is
also shown in Table 1.
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Table 1.  Antifoam Test Conditions

Antifoam Antifoam
Concentration

Sodium
Nitrite
Concentration

Run
Temp

Solution
pH

Result

wt % wt % Celsius
Sodium
Nitrite
Solution

- - 39.03 - 9.26 -

Antifoam Dow
Corning
544

5.0 - - 5.55 -

Antifoam IIT 747 5.0 - - 5.85 -

Run 1 Dow
Corning
544

5.0 39.03 25 8.65* No
emissions

Run 1a Dow
Corning
544

5.0 39.03 40 8.65 No
emissions

Run 2 IIT 747 5.0 39.03 25 9.12* No
emissions

Run 2a IIT 747 5.0 39.03 40 9.12 No
emissions

* Measured after the 40° C run.

CONCLUSIONS

Dow Corning 544 and IIT 747 antifoams did not generate NOx when mixed with sodium
nitrite under the conditions tested.
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APPENDIX A.  EXPERIMENTAL APPARATUS
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