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Composting Characteristics of a Continuous Aerated
Pilot-scale Reactor Vessel for Commercial
Composting
Hong, Ji-Hyung and Choi, Byoung-Min

Dept. of Agric. Machinery Engineering, Sunchon Nat'l Univ., Sunchon, Korea 540-742

Summary

Hog manure slurry amended with sawdust was composted in pilot-scale reactor vessels using
continuous aeration under different C/N ratios and pH conditions during composting high rate
(decomposition) process. For each material two replicated piles were built and monitored over a period
of three weeks. The compost piles had an initial volume of 0.18 m2. In this study we evaluated the
temperature in compost, O, and CO, evolution, aeration rate, NH, concentration etc. and investigated the
stability of compost during composting high rate process. According to measured results, while the
maximum NH, concentration during composting high rate was in the range of 213 to 412 ppm on 5* day
which was near the optimum C/N(22~24) and pH(7.5~7.9). And then, the NH, concentration reduced
to between 22~26 ppm by 13* day. The maximum NH, concentration for the lower C/N(18~19) and
pH value of 6 reached 574~1,063 ppm by the 16* through 11* days and the NH, concentration during
continuous aerated composting high rate process, it was more important to manage NH, gas so that
compost odor is reduced.

(Key wards : Composting, NH, gas, Continuous aeration, Hog manure)
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Table 1. Composition of raw material and fresh compost during the continucus aerated

composting high rate {(decomposition) process-Test( 1 )

Vessel #1 Vessel #2

Parameter - -

Raw material Fresh compost Raw material Fresh compost
pH () 6.2 7.4 6.2 7.8
MC (%, wb) 59.5 55.8 63.0 53.4
VS (%, db) 88.8 89.4 90.0 88.5
T-C (%, db) 443 43.4 459 42,6
T—N (%, db) 2.51 2.33 236 240
C/N (-) 17.6 18.6 19.4 i7.8
Depth (m) 0.69 0.58 0.70 0.59
Volume {m?) 0.18 0.15 0.18 0.15
Wet weight (kg) 95.5 66.1 94 8 75.3
Dry weight (kg) 38.7 26.2 35.1 351
Wet density (kg/m?) 543 447 530 502
Dry density (kg/m?* 215 195 195 234
Practice size Distribution (%, db)
>0.57¢cm 4.4 5.6 6.2 59
0.4~ 0.57 10.9 6.8 8.2 8.5
D.2~04 314 22.8 30.0 219
< 0.2cm 533 64.8 556 63.7

Fach composition value is the average of two sample.

Table 2. Composition of raw material and fresh compost during the continuous aerated
composting high rate (decomposition) process-Test(II)

Vessel #1 Vessel #2

Parameter - -

Raw material Fresh compost Raw material Fresh compost
pH (—) 7.9 6.9 7.5 6.8
MC (%, wb) 61.9 54.3 59.0 539
VS (%, db) 12.48 11.52 9.6 12.24
T~C (%, db) 40.72 36.53 42.88 39.18
T—N (%, db) 1.86 1.97 1.77 1.92
C/N (—) 219 18.5 24.2 204
Depth (m) .70 0.59 0.70 0.60
Volume (m?) 0.18 0.15 0.18 0.15
Wet weight (kg) 95.07 56.34 95.07 56.97
Dry weight (kg) 36.22 25.75 38.98 26.26
Wet density (kg/m?) 528 376 528 380
Dry density (kg/m?) 201 172 217 175
Practice size Distribution (%, db)
> 0.57cm 6.0 5.9 7.5 6.0
0.4~0.57 6.8 6.8 8.6 7.6
02~04 19.1 17.7 18.4 19.2
<0.2cm 68.1 69.6 65.5 67.2

Each composition value is the average of two sample.
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Fig. 1. Schematic illustration of a reactor vessel and the ammonia sampling system.
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Fig. 2A. Change in compost temperature at various locations using a continuous aerated

composting high rate process-Test ([ ).
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