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Performance Characteristics of Agitated Bed Manure
Composting and Ammonia Removal from Composting Using
Sawdust Biofiltration System

Hong, J. H. and Park, K. J.
Dept. of Industrial Machinery Engineering, Sunchon National University

Summary

Sawdust biofiltration is an emerging bio-technology for control of ammonia emissions including
compost odors from composting of biological wastes. Although sawdust is widely used as a
medium for bulking agent in composting system and for microbial attachment in biofiltration
systems, the performance of agitated bed composting and sawdust biofiltration are not well
established. A pilot-scale composting of hog manure amended with sawdust and sawdust
biofiltration systems for practical operation were investigated using aerated and agitated rectangular
reactor with compost turner and sawdust biofilter operated under controlled conditions, each with a
working capacity of approximately 40 m’ and 4.5m’ respectively. These were used to investigate
the effect of compost temperature, seed germination rate and the C/N ratio of the compost on
ammonia emissions, compost maturity and sawdust biofiltration performance. Temperature profiles
showed that the material in three runs had been reached to temperature of 55 to 65C and above.
The ammonia concentration in the exhaust gas of the sawdust biofilter media was below the
maximum average value as 45 ppm. Seed germination rate levels of final compost was maintained
from 70 to 93% and EC values of the finished compost varied between 2.8 and 4.8 ds/m,
providing adequate conditions for plant growth.

(Key words : Manure composting, Open bed sawdust biofilter media, Ammonia emissions)
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Photo 1. Experimental apparatus for com-
posting manure and sawdust bio-

filtration.
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Fig. 1. Schematic diagram of process for composting manure and biofiltration.
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Table 1. Properties of feed stock materials
in compost mixes

Properties Sep;]rzileuciehog Sawdust
MC (%, wb)| 75.0~84.0 13.4 ~45.7
pH (—) 82~ 8.6 71 ~ 7.3
T-N (%, wb) 26~ 34 0.03~ 0.16
T-C (%, wb) 389~422 447 ~57.2
C/N(—) 12.4~15.0 358 ~1490

Each composition value is the average of three
runs.

Table 2. Initial and final physicochemical properties of compost mixes before and after
composting in experimental runs 1, 2 and 3

Test sertes Time(day) | MC(%,wb) pH(—) T-N(%.wb) | T-C(%.wb) C/N
0 56.7 8.1 8.5 4.1 17.6
Run 1
21 50.4 7.7 2.6 43.5 16.7
0 575 8.3 2.5 452 18.1
Run 2
21 51.8 7.5 2.6 45.1 17.3
0 58.2 8.3 2.8 454 16.2
Run 3
21 51.9 7.8 2.6 41.8 16.0

Each composition value is the average of three samples.
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and 3.
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Table 3. Evaluation of compost maturities
for experimental test series

Test series Seed germination rate EC
(GR : %) (sd/m)

Run 1 86 ~ 90 35~3.6

Run 2 70 ~ 80 45~48

Run 3 88 ~93 2.8~29

Each composition value is the average of three
samples.
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