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Gaseous Odor Absorption using Aqueous Chlorine Dioxide
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Abstract In order to alleviate gas odors such as ammonia (NH3) and hydrogen sulfide (H,S) from the fertilization process

of livestock manure, aqueous chlorine dioxide (CIO,) was added to the absorption solution in a microbubble scrubber.
Microbubbles improved the absorption capacity for ammonia and hydrogen sulfide by 104% and 265%, respectively,
compared to macrobubbles. Addition of ClO, particularly increased the absorption of H,S by 530%. The mass transfer
coefficient for these gases to aqueous scrubbing solution increased linearly with the flow velocity, and increased
exponentially with the gas concentration.
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Fig. 1. Schematic diagram of lab-scale set-up.
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Fig. 2. Absorption rate of NH; in pure water (400 ppm, 400 mL/min).
(a) Macrobubble (b) Microbubble
1.0 4 OQOOQQQQQQQ 1.0 4 O 0 OO0 O a 9 a a 9
A ] * A
0.8 hd + 0.8 4
O 4 = | +
EE 06{ ¢ + ‘E 06 o ¢ A
S IS
Y 0.4 + A 04 +
= A = o < A
024 + 0.2 4 +
I 4 A
0.0} T T T T T ] 0.0 O—A—NA—+— T T T \
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Time (min) Time (min)
+ 5ppm 4 10ppm + 40ppm © 100ppm
Fig. 3. Absorption rate of H,S in pure water (100 ppm, 400 mL/min).
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Fig. 10. Mass transfer coefficient of (a) NH; (kLa-N) and (b) H,S (kLa-H) with gas flow rate.
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Fig. 11. Mass transfer coefficient for mixed gas (NH5 (400 ppm): H,S (40 ppm)) with flow rate.
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Fig. 12. Correlation of mass transfer coefficient with feed concentration.
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