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Demonstration of Environmental Protection in Pigpen with a Photocatalyst Deodorizing
Equipment
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Synopsis:

In a series of studies, we have carried out research and development with University of
Miyazaki for the purpose of reduction of the odor and microorganisms from the pigpen. In this
paper, we carried out the test at a private pig farms in Kumamoto prefecture about two months,
and we executed an evaluation from the viewpoint of environmental hygiene improvement
according to SR (Solar Reactor) in a typical farm.

We used two containers pigpen, one was a test group pigpen with installed SR and the other
was a control group pigpen with normal ventilation system. 60 weaned pigs were put into each
pigpen. And the effectiveness of SR was evaluated by investigating the environment inside each
pigpen and the odor and the amount of microbial of the air discharged outside the pigpen.

By using SR, we confirmed the decrease of short-chain fatty acids of the air discharged outside
the pigpen and the decreasing trend of ammonia and floating microorganisms in the pigpen.
Although the remarkable effect was not shown about the environmental improvement in the
pigpen, we will make significant improvements to the environment by utilizing a system that
combines air conditioning equipment.
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Table 1  Average concentration list of detected gas
components in pigpen

Test group Control group
Component

Mean + SD Mean + SD
Propionic acid / ppb 2097+£21.87 15.05+19.21
Butyric acid / ppb 10.84 £10.63  12.03+13.98
Isovaleric acid / ppb 1.55+145 1.63+1.69
Pentanoic acid / ppb 2.76 +2.68 2.74+£2.90
Hydrogen sulfide /ppb ~ 48.16+52.50  70.14+61.04
Methyl mercaptan / ppb ~ 29.09+43.27  16.05+15.37
Ammonia / ppm 3.80+2.16 422+£228
Carbon dioxide / ppm 3464 + 1743 3456 + 1792
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Table 2 Odor intensity of short-chain fatty acid and
volatile sulfur compound in pigpen

Test group Control group
Component

Mean + SD Mean + SD
Propionic acid 1.82+0.82 1.57+0.79
Butyric acid 3.49 +0.68 3.49+0.72
Isovaleric acid 2.59+0.34 2.49 +£0.40
Pentanoic acid 324+049 3.07+0.57
Hydrogen sulfide 244 +0.74 2.53+0.86
Methyl mercaptan 3.14+£121 326+0.95
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Table 3 Average concentration list of detected gas
components in SR

Inlet Outlet

Component

Mean + SD Mean + SD
Propionic acid / ppb 20.97 £21.87 6.88 +8.47
Butyric acid / ppb 10.84 £10.63 320+441
Isovaleric acid / ppb 1.55+145 0.58 £0.60
Pentanoic acid / ppb 2.76 £2.68 0.74 £0.65
Hydrogen sulfide /ppb ~ 48.16+52.50  32.53 +£49.85
Methyl mercaptan / ppb ~ 29.09+43.27  15.18 £18.86
Ammonia / ppm 389+2.16 3.78+2.10
Carbon dioxide / ppm 3464 + 1743 3140+ 1536

Table 4 Odor intensity of short-chain fatty acid and
volatile sulfur compound in SR

Inlet Outlet

Component

Mean £+ SD Mean + SD
Propionic acid 1.82+£0.82 1.38 +£0.60
Butyric acid 3.49 +0.68 3.14+0.60
Isovaleric acid 2.59+0.34 228 +0.25
Pentanoic acid 3.24+0.49 2.62+0.23
Hydrogen sulfide 244 +0.74 2.10+0.88
Methyl mercaptan 3.14+£1.21 298+1.26
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