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Abstract: This basic study is focused on the physically removal method of carbon dioxide from the decomposition
of ammonium carbarmate to prevent the recombination of ammonium salts. A basic visual experimental set-up was
designed and constructed to observe the recombination phenomena from the proper composition of ammonia gas,
carbon dioxide gas, and compressed air dilution gas. To quantify the recombination phenomena, a simple device
was designed to measure the weight change under severe cases for three different tube sizes. The temperature and
pressure in the visual tube and the volumetric flow rates of the nitrogen dilution gas were studied and the
conditions to avoid recombination were analyzed according to mean free path theory. Diffusivity values based on
the Chapman-Enskog theory were calculated from the experimental data. These value may serve as an index for
the prevention of recombination.
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Fig. 1 Mean Free Path in Kinetic Theory
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Fig. 2 Schematic diagram of basic experimental set-up
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Table 1 Summary of recombination phenomena for
ammonium carbamate
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Fig. 6 Saturation pressure as a function of temperature
for ammonium carbamate
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Table 2 Summary of weight change for recombi-
nation phenomena

Tube . | volumetric
Size Alr flow rate lpm 10 20 30
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change
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Am | et L3 | 186 | 087
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m, | nitial o ae 07 | 24113 | 24201
weight
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Am | Vel oge | 178 | 0.93
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Fig. 10 Visual result for recombination phenomena
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Table 3 Summary of test result

T ON o TI T2 T3 T4 | &¥
CO | e O | O | (O | (O | (ban

(Ipm)
60 0 312 | 49.1 | 603 | 594 | 1.11
50 0 31 429 | 503 | 493 | 111
40 | 05 | 314 | 359 | 401 | 397 | 1.10
30 4 304 | 30.1 | 304 | 304 | 1.11
20 10 30 | 244 | 208 | 20.1 | 1.14
15 15 | 279 | 209 | 153 15 1.16
10 24 | 267 18 9.2 94 | 121
5 30 | 27.1 | 165 | 58 53 | 126
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Fig. 11 Volumetric flow rate of dilution gas (N,)
and water temperature for recombination
phenomena
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