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Abstract — Molten salt oxidation is one of the most promising alternatives to incineration that can be used to efficiently
destroy the organic components of mixed wastes and hazardous wastes. In this study, the gas holdup and gas-liquid flow char-
acteristics are investigated in the molten salt oxidation reactor (0.076 m D.x0.653 m H.). Effects of input air veloci®20.05-0.

m/s) and molten salt temperature (870-8ZPon the gas holdup and flow characteristics have been studied. Molten carbonate

as the liquid phase and air as the gas phase have been used in this study. The gas holdup increases with increasing molten salt
temperature due to the decrease of viscosity and surface tension of molten carbonate. The experimentally obtained gas holdups
in the molten salt reactor have been well described and characterized by means of drift-flux model. The gas holdups with vari-
ation of the flow regime have been well predicted.
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Fig. 1. Schematic diagram of the integrated molten salt oxidation system.

1. Molten salt vessel 11. Silica bed
2. Gas/Waste injector 12. Off gas analyzer
3. Differential pressure transducer  13. I.D. fan
4. Electric heater 14. AID converter
5. Screw feeder 15. Computer
6. RPM controller 16. Thermocouple
7. Impactor 17. Temperature indigater
8. Heat exchanger 18. Temperature controller
9. Cold water bath 19. Low pass filter
10. HEFA filter
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Table 1. Physical properties of molten sodium carbonate with temperature

Temperature Density Viscosity Surface tension
(°c) (kg/m?) (Pa.s) (dyne/cm)
870 2476.62 4.1x18 211
900 2476.54 3.0x18 210
930 2476.46 2.2x18 208
970 2476.35 1.6x18 206
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. 2. Typical example of differential pressure fluctuations.
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Fig. 3. Effects of gas velocity on the gas holdup.
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Fig. 4. Effects of molten salt temperature on the gas holdup.
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flux model.
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Table 2. Distribution parameter of drift-flux model with temperature
and flow regime

Temperature Distribution parameter, £
(°C) Bubble-slug flow regime Slug flow regime
870 2.67 3.81
900 2.59 3.70
930 2.21 3.60
970 2.10 3.47
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Fig. 7. Comparison between the calculated and the experimentally

obtained values of gas holdup.
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