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Analysis of Major Factors related to the Generation of Fine Particulate
Matter in Hanwoo Manure Composting Facilities
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ABSTRACT: The concentrations of ammonia, hydrogen sulfide and fine dust were measured in the compost facility of
a full-time Hanwoo breeding farms. The experiments were conducted in stack type composting facility(T1) and
mechanical-stirred composting facilities(T2, T3). In the stack type composting facility, the highest temperature of compost
pile was 46°C, and in the two mechanical-stirred composting facilities, it rose to 63°C and 68°C, respectively. The concentrations
of PMys at T1, T2 were 15 pg/m’ and 5~10 pg/m’, respectively. And the concentration of PM,s at T3 was below 10
pg/m’. The highest concentration of ammonia generated at T1 was 4 ppm, but no hydrogen sulfide was detected. The ammonia
concentrations at T2 and T3 were 3 ppm and 4 ppm, respectively. However, hydrogen sulfide was not detected in both
facilities. At T3, the ammonia concentration increased to 65 ppm at the point where the compost was stirred with a mechanical
agitator. During composting period, the pH of the compost pile decreased from 9.06 to 8.94 and then increased to 9.14
as the composting period elapsed. The NaCl content of compost was 0.09% after composting process was complete. Moisture
content of compost decreased from 65.9% to 62% as composting progressed. As composting proceeded, the content of
volatile solids decreased from 65.6% to 64.7% and the content of TKN decreased from 1.327% to 1.095%.
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Mechanical-stirred composting facility

Fig. 1. A view of facilities for conducting experiment.
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Fig. 2. Measurement points in hanwoo manure composting facility.
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Table 1. Characteristics of Hanwoo Manure Collected in Each Experimental Composting Facilities

Items pH EC (us/cm) NaCl (%) Moisture (%) VSITS (%) TKN (%)
Cow manure (T1) 9.09 2,176 0.11 72.36 77.66 1.50
Cow manure (T2) 9.01 1,402 0.07 61.46 70.04 0.84
Cow manure (T3) 9.06 2,055 0.1 65.90 65.60 1.33
Table 2. Changes of Temperature of Compost Piles According to Composting Precess (Unit: C)
ltems Air Temp. P1 P2 P3 P4 P5 P6
Cow manure (T1) 28 32 37 46 42 39 -
Cow manure (T2) 27 33 43 63 56 43 35
Cow manure (T3) 30 42 57 68 64 34 31
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Fig. 3. Primary fine dust (PM,s) in Hanwoo manure composting facility T1.
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Fig. 4. Primary fine dust (PM,s) in Hanwoo manure composting facility T2.
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Fig. 8. Primary fine dust (PM,o, PM,5s) concentration measured using a light scattering measuring device in curing facility of T2.
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Table 3. Changes of Properties of Hanwoo Manure Compost During Composting Period

ltems pH EC (us/cm) NaCl (%) Moisture (%) VSITS (%) TKN (%)
Stage 1 9.06 2,055 0.1 65.90 65.60 1.327
Stage 2 9.14 1,848 0.09 64.91 66.44 1.34
Stage 3 9.1 1,598 0.08 65.37 64.27 0.941
Stage 4 9.09 1,389 0.07 66.07 66.49 0.856
Stage 5 9.05 1,336 0.07 65.07 64.16 0.797
Stage 6 8.97 1,808 0.09 63.36 67.46 1.027
Stage 7 8.94 2,026 0.1 63.84 62.68 1.096
Stage 8 9.06 1,912 0.1 61.94 64.72 1.037
Stage 9 9.14 1,881 0.09 61.64 64.42 1.299
Stage 10 9.14 1,830 0.09 61.97 64.73 1.095
B T3HY QmUel FEoke 2 Aol7k 9 FL710e AXEA o Wobd ZloE wekwrt,
=, ol ¥EYole] Eatgre] FrIHT AL I FAHE FolA UL E(Volatile Solids)©] 2+
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