Recalcitrant structure of chicken feather wastes was altered using Bacillus sp.
C4 (Bacillus pumilus) and this pretreatment improved methane yield by 124 %
compared to the untreated. Considering the fact that easily degraded feedstocks
are not highly available and some problems associated with pre-treatments: dry
anaerobic co-digestion of chicken feathers, manure bedded with straw, wheat
straw and citrus wastes was investigated at 20 %TS in batch process. The best
mixing ratio enhanced methane yield by 14 % compared to the expected yield
from individual fractions. Process performance at different organic loading rates
(OLR) was then investigated in continuous plug flow reactors at 21 %TS and
32 %TS of feedstock. Stability of the process decline as OLR was increased to
3.8 gVS/l/d resulting in high total volatile fatty acids (VFA), VFA/alkalinity ratio
and reduction in methane yield.
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BIOLOGICAL PRETREATMENT AND DRY DIGESTION PROCESSES FOR BIOGAS PRODUCTION

The suitability of a novel textile bioreactor for biogas production was accessed in
dry digestion process (dry-AD) treating manure bedded with straw (22-30 %TS
of feedstock). The 90-L textile bioreactor was robust and simple to operate; it
can be accessed easily by developing countries where required expertise may not
be available. Methane yield from the manure with straw was 290 NmlCH4/gVS
using acclimated bacteria; the digestate residue was affirmed suitable as supplement
for soil deficient of major nutrients. The efficiency of continuous plug flow reactor
for dry anaerobic digestion treatment of manure bedded with straw was also
investigated at 22 %TS. Organic loading rates up to 4.2 gVS/L/d with retention
time of 40 days gave better process stability.
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Processing of solid wastes has been very challenging for industries due to problems with feeding, recalcitrant structure,
mixing and appropriate technology for operation. The large
volume of water used while treating these wastes streams, and
the quality of the digestate residue after biogas production are
equally of great concern. In this study, these challenges were
addressed using biological pre-treatment and dry anaerobic
digestion processes. Pre-treatment, non-pretreatment strategies, design and
operation of biogas reactors were also studied since this will aid optimizing its
economy.
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This thesis presents work that was done within the Swedish Centre for Resource Recovery (SCRR).
Research and education performed within SCRR identifies new and improved methods to convert
residuals into value-added products. SCRR covers technical, environmental and social aspects of
sustainable resource recovery.
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