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Summary

The odor problem in the livestock is increasing by 7% annually. Most importantly, the livestock
odor problem in swinery accounts for the maximum ratio (54%). In this study, we reviewed the
possibility of deodorizing swinery using an odor reduction device that can be used with the water
washing system. First, the study confirmed that the solubility of odor gas, which was hydrogen
sulfide, was very low regardiess of the contact time with solvent, but the solubility of methyl
mercaptan was found to increase along with the increase in time. The solubility of other odor
gases, such as dimethyl sulfide, dimethyl disulfide and ammonia, was considerably high.
Consequently, it is considered that if the odor reduction device for the water washing system
deodorization is used in a swinery, the time during which the exhaust gas is in contact with
usable water must be extended, or solvent quantity must be expanded. However, it is predicted
that although hydrogen suifide is easily generated in the anaerobic condition, it is difficult to
expect high odor reduction efficiency because this gas has low solubility in water, especially in
case it is used in the deodorization of the water washing system. The result of the solubility
experiment using the bench-scale device practically manufactured represented the higher odor
reduction ratio than expected. This result was possible because the removal efficiency of dust
particles could be reached up to 93%. Therefore, it is judged that also the odor gas absorbed on
dust particles could be removed by removal of dust. Consequently, it is expected that the higher
order reduction ratio will be possible by structural improvement for increasing contact with water
and odor gas.

(Key words : Solubility, Water washing deodorization, Odor reduction)
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Fig. 1. Applications of various technologies for odor and volatile organic compounds
treatments (van Groenestjn and Hesselink, 1993)
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Fig. 2. Schematic diagram of the solubility
measurement device (1 gas tank,
@ mixing tank, @ valve, @ flow meter,
® inlet sampling port, ® water
cylinder, @ outlet sampling port.
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Fig. 3. The bench scale of odor reduction.
(a) Ventilator, (b) Odor reduction device by water, (c) Shading device
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Table 1. Dissolution rate of odor gas
Height of water H,S CH;SH (CH3),S (CH3):S; NH;

50 cm 27.2% 13.9% 87.2% 98.9% 99.9%

100 cm 24.2% 14.7% 87.7% 99.9% 99.9%

150 cm 24.9% 52.0% 90.0% 99.9% 99.9%
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Table 2. Dissolution rate of odor gas in 50cm cylinder

Time HoS CH3;SH (CH3):S (CHz),S: NH;
30 min 23.1% 11.0% 84.8% 99.9% 99.9%
60 min 24.0% 12.5% 71.3% 98.9% 99.9%
90 min 27.0% 10.5% 86.5% 95.3% 99.9%
120 min 27.2% 13.9% 87.2% 98.9% 99.9%
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Table 3. Operation effect of odor reduction device

Dust
H.S CH)SH | (CH):S | (CH3)S: | NHi | o rticle‘;(sﬂg )
Before operation (ppm) 0.103 0.356 1.568 0.154 7.71 4,632
After operation (ppm) 0.037 0.086 0.176 0.0 1.54 320
Reduction ratio (%) 64 76 89 100 80 93
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