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Ammonia Wastewater Treatment and Selective Recovery
Using a Sweep Gas-Vacuum Hybrid Type Membrane
Degassing Process
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{Abstract)

In this study, a sweep gas - vacuum hybrid type membrane degassing process was
proposed for ammonia wastewater treatment. In addition, the ammonia selective
recovery of the hybrid type membrane degassing process was also investigated. As a
result, the hybrid type membrane degassing process showed better degassing
performance (54.9 mg NHiy/m’min for 360 min) than the sweep gas type (32.3 mg
NHy/m’min) or vacuum type (22 mg NHs/m’min). Additionally, the hybrid type
membrane degassing process showed an excellent ammonia selectivity (103 times
compared to Na', 133 times compared to Ca®"). The ammonia selectivity was
appeared to be due to the conversion characteristics of ammonium ion / dissolved
ammonia depending on pH. The results in this study are expected to be used in the
development of ammonia wastewater treatment and ammonia recovery in the future.
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Fig. 1 Schematics of hybrid type membrane degassing
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. 2 (a) Average ammonia removal ratio and (b)
average ammonia degassing flux (Initial NH;
conc.: 2,000 mg/L, Feed tank: 15 L, Temp.:
50°C, Lumen side (gas side) pressure: -0.8
bar, Shell side pressure (liquid side): < 1 bar,
Water flow rate: 2.5 L/min, N, gas flow
rate: 4 L/min)
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Fig. 3 (a) Average ammonia removal ratio and (b)
average ammonia degassing flux (Initial NH;
conc.: 2,000 mg/L, Feed tank: 15 L, Temp.:
50C, Lumen side (gas side) pressure: -0.8
bar, Shell side pressure (liquid side): < 1 bar,
Water flow rate: 2.5 L/min, N, gas flow
rate: 4 L/min)
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Fig. 5 Change in ammonia concentration in (a) feed
water and (b) recovery solution by type of
membrane degassing process. (Initial NH;
conc.: 2,000 mg/L, Feed tank: 15 L, Temp.:
50C, Lumen side (gas side) pressure: -0.8
bar, Shell side pressure (liquid side): < 1 bar,
Water flow rate: 2.5 L/min, N, gas flow rate:
4 L/min, Recovery solution: distilled water)
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Fig. 6 Change in cationic concentration in the (a)
feed and (b) recovery solution as ammonia
degassing in the hybrid type merbrane degassing
process. (Initial NH; conc. in feed: 2,000
mg/L, Feed & recovery tank: 15 L, Temp.: 5
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Fig. 7 Change in ammonia concentration in (a) feed
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