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ABSTRACT  Solid state (>15% solids) anaerobic digestion (SS-AD) research and system 

optimization is limited when applied to solid organic feedstocks, specifically cattle feedlot 

manure. The goal of this study was to establish SS-AD baseline information on biogas 

production and optimization. The project was split into three components: the design and 

development of a bench scale SS-AD digester; the investigation of the optimization of the SS-

AD process by particle size reduction and leachate recirculation (Round 1); and, the 

investigation of SS-AD inoculation methods and the effects of straw addition and mixing (Round 

2).  

Round 1 looked at the effects of crushing vs. not crushing the manure prior to digestion and 

examined the effects of no recirculation of the leachate, daily recirculation, and recirculation 

three times a week. Results regarding the particle size reduction were inconclusive due to the 

inherent small size of the vessels. Gas production and methane composition were comparable 

for all recirculation treatments; however, the weekly recirculation regime showed reduced 

variability in the results. Round 2 inoculation methods examined were: no inoculation, 

inoculation using manure digestate, and inoculation using manure digestate leachate. The 

straw addition and application was investigated to acquire real world results, as feedlot manure 

contain ample amounts of straw as it is used for livestock bedding. Straw was added either 

completely mixed, or layered. Preliminary data shows comparable gas production and methane 
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composition across all treatments. Detailed analytical results and final conclusions for all 

rounds of study will be presented, as well as recommendations for research applications. 
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