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Development of Large-Scale Deodorization Apparatus for Compost Plants
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Abstract:

Composting plants have odor problems, and various types of odor control equipment
have been introduced to deal with the odor. In recent years, there has been an increase in
the adoption of packed tower biological deodorization systems, which are said to be highly
effective at deodorizing water-soluble gases, the main source of odor in composting plants.
However, biological deodorization methods have issues such as the difficulty of dealing with
large air volumes and the strength of odors that can be deodorized. We have adopted and
developed a new biological deodorizing mechanism that utilizes enzyme water to enable
large air volume and high performance. A demonstration test was conducted in a food waste
processing plant using a model designed for large air volumes that employs this method. The
test results showed that the odor intensity of butyric acid and ammonia was initially 5 or more
within the plant. At the outlet of the deodorizing apparatus, the odor intensity was reduced
to 3.5 or less. This paper reports on the verification of the mechanism of the new biological
deodorization apparatus and the results of the demonstration test.
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Fig. 1 Typical packed tower biological deodorization apparatus
configuration.
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Table 1 Measurement results of odorous components in
a compost plant

Odorous component Concentration Odor intensity
Butyric acid 429 ppb Over 5
Ammonia 50 ppm Over 5
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Fig. 2 Diagram of enzyme water generating apparatus and enzyme
water.
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Table 2 Laboratory test conditions

Test solution Ground water or Enzyme water
Filler Glass blowing agent
Filler height [cm] 40
LV, linear velocity [m/s] 02
Water tank capacity [L] 10
Watering amount [L/min] 1.5
= Gas flow
Gas sampling cp Spray water flow
Water o o/IN
| 3
Filler e .
3 |0
) _@
Odor 330
gas ‘_
-1
Water tank e .

Fig. 3 Diagram of laboratory test for butyric acid removal rate.
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Fig. 4 The laboratory test results for butyric acid removal rate.
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Fig.5 Diagram of laboratory test for butyric acid decomposition.
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Table 3. The laboratory test results for butyric acid

decomposition
Gas Conc. Odor
Sample Solvent )
[ppb] Intensity [-]
#1 G.W. 1447.8 Over 5
#2 G.W. 756.9 Over 5
#3 EW. 6.3 35
#4 EW. 64 35
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Fig. 6 The results of butyric acid removal rate in demonstration test.
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Fig. 7 The photo of hole in filler layer at demonstration test.
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Fig. 8 The laboratory test results for ammonia removal rate.
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Fig. 9 The photo of the demonstration model.

Table 4 The specifications of the demonstration model

Material SUS304
Size [m] 2.1x10.7%3.5
Filler Glass blowing agent
Filler volume [m?3] 10
Spraying water Enzyme water
Water tank capacity [m3] 11
Spraying water volume [L/min] 180
Air flow volume, Q [ m*min] 250~300
Linear velocity, LV [m/s] 02~0.24
Space velocity, SV [1/hour] 1440~ 1800
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Table 5 Measurement results of odorous components of
the demonstration model

Odorous component Concentration (Odor intensity)
Inlet Outlet
o 145 ppb 1.2 ppb
Butyric acid
(Over5) 2.6)
) 25 ppm 4 ppm
Ammonia
“4.7) 34
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