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A Study on the Practical Operation of a Farm-scale
Two-phase Anaerobic Digester for the Treatment

of Swine Manure

Back, I. K, S. R. Lee, J. J. Ahn, Y. J. Kwon* and W. J. Maeng
Department of Nutrition Resource Science, Konkuk University

Summary

A two-phase anacrobic digestion system for the treatment of swine waste was constructed in a
commercial hog farm. The digester system was composed of 4 major units; slurry storage pit,
acidogenic digester, methanogenic digester and sedimentation pit. A biogas boiler unit was also
attached to maintain the digester temperature of 37C. Substrate loading was made with
2hr-interval by pumping about 2.1m* of slurry type swine waste from the slurry pit into the
acidogenic digester, which corresponds to hydraulic retention time of 4 days for the acidogenic
digester and of 11 days for the methanogenic digester.

Digester temperature were well maintained as the set temperature of 37°C in the methanogenic
digester, while the temperature in the acidogenic digester showed around 347. pH also showed a
steady-state results of 7.3 in the acidogenic digester and of 7.6 in the methanogenic digester
during the operation period. Average biogas production rate was 0.66m"m’ digester volume.
Reduction rate of total solid and volatile solid were 42.8% and 55.8%, respectively. Total
nitrogen and ammonia nitrogen were not reduced during the anaerobic fermentation, however,
most of VFAs seemed to be converted to the biogas. These fermentation performance data may
suggest that the newly developed a two-phase anaerobic digester for the swine waste treatment
worked so successfully.

(Key words : Farm-scale two-phase anaerobic digester, Swine wastes, Biogas)
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Table 1. Practical size and hydraulic retention time(HRT)} of a farm-scale two-phase
anaerobic digester system for the treatment of swine wastes

Size Working volume HRT
Compartment
parimen () (') (day)
Storage pit 96 76.8 3
Acidogenic digester 128 1024 4
Methanegenic digester 352 281.6 11
Settling tank 96 76.8 3
Storage tank 96 76.8 3
Total 768 614.4 24
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Fig. 1. Changes of digester temperature, pH and biogas yield during the experimental

period.
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Table 2. Chemical composition of swine
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Item Content
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Table 3. Summary of digestion characteristics and performance of the digester during the
experimental period.

Item Data (number of observation)

Temperature (T)

Acidogenic digester 3575 £ 018 (n=42)
Methanogenic digester 37.01 £ 0.07 (n=42)
pH 7.60 £ 001 (n=42)
Total solids (%)

Influent 264 £ 006 (n=12)
Effluent 150 £ 0.03 (n=12)
Reduction rate (%) 4281 £ 134 (n=12)
Volatile solids (%)

Influent 200 £ 0.11 (n=12)
Effluent 087 £ 0.03 (n=12)
Reduction rate (%) 5575 £ 242 (n=12)
Total VFA (mM/100ml)

Influent 13294 = 537 (n=12)
Effluent 032 £ 021 (n=12)
Reduction rate (%) 99.75 = 0.17 (n=12)
T;J]:;l m:rogen (ppm) 421267 £156.34 (n=12)
uen 437025 = 3791 (n=12)
Effluent 525 = 386 (n=12)
Reduction rate (%) - n
Ammonia nitrogen (ppm)

Influent 2519.00 = 51.86 (n=12)
Effluent 2719.75 + 9705 (n=12)
Reduction rate (%) -8.38 = 411 (r=12)
Biogas yield, mm’ of digester 0.66 = 001 (n=42)
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