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Performance of an Intermittent Aerated Pilot-scale
Reactor Vessel for Commercial Composting

Ji-Hyung Hong

Department of Agricultural Machinery Engineering,
College of Agriculture, Sunchon National University

ABSTRACT

Mixtures of hog manure slurry and sawdust were composted by an intermittent aeration
method to verify the performarnce evaluation of pilot—scale reactor vessels during composting
high rate (decomposition ) process. Instrumentation was designed to measure temperatures in
compost, oxygen and carbon dioxide concentration, air flow rates, and ammonia gas emitted.
It was found that ammonia concentra'pion during composting high rate decreased more quickly
to the allowable range of 34-40 ppm after 14days at near the optimal levels (II) than in the
case of lower levels (I).The influence of the optimal levels (II) such as moisture content (55~
65%), C/N ratio (20-40), pH (7-8) and temperature in compost ({60T) on the reduction of

ammonia gas was considerable for commercial composting.

Key words : Composting, Solid compost, Ammonia gas, Composting high rate, Intermittent

aeration, Hog manure, Biofertilizer, Commercial compost
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Table 1. Composition of raw material and fresh compost during the intermittent aerated composting high rate

process — Test(T)
Vessel # 1 Vessel # 2
Parameter - -
Raw Material Fresh Compost Raw Material Fresh Compost

pH(-) 6.0 14 6.1 1.6
MC(%, wb) : 56.7 55.0 558 56.3
VS(%, db) 50.0 89.5 42.8 88.6
T - C(%, db) 454 42.6 . 2.54 433
T - N(%, db) 240 232 16.9 258
CIN(-) 189 18.4 16.8
Depth(m) 0.69 0.59 0.69 0.58
Volume(m®) 0.18 0.15 0.18 0.15
Wet weight(kg) 95.0 78.7 923 755
Dry weight(kg) 41.1 323 408 33.0
Wet density(kg/m’) 540 524 524 510
Dry density(kg/m’) 229 215 227 220
Particle size distribution(%, db)

> 0.57cm 59 3.7 50 4.1
0.4-057 11.4 83 83 1.7
02-04 28.6 223 276 214

( 02cm 54.1 65.7 59.1 66.8

Each composition value is the average of two samples.

Table 2. Composition of raw material and fresh compost during the intermittent aerated composting high rate
process — Test(IT)

Barrel # 3 Barrel # 4
Parameter - -
Raw Material Fresh Compost Raw Material Fresh Compost

pH(-) 74 72 71 71
MC(%, wb) 59.6 612 59.8 55.4
VS(%, db) 9.82 14.50 11.56 13.18
T - C(%, db) 43.42 38.98 42.27 39.86
T - N(%, db) 1.63 1.95 1.92 1.82
CIN(-) 26.6 20.0 220 219
Depth(m) 0.71 0.60 0.69 0.58
Volume(m®) 0.18 0.15 0.18 0.15
Wet weight(kg) 95.26 69.22 - 93.17 66.86
Dry weight(kg) 38.49 26.86 3745 29.82
Wet density(kg/m®) 529 462 518 446
Dry density(kg/m®) 214 179 208 199
Particle size distribution(%, db)

Y 057cm 85 6.8 75 8.0
04-057 9.2 8.0 9.9 10.7
02-04 211 16.2 226 19.6

{ 02cm 612 69.0 60.0 61.7

Each composition value is the average of two samples.
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Fig. 1. Schematic illustration of a reactor vessel and the ammonia sampling system.
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