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Animal bedding is a farm waste currently used as fertilizer, but it

could be a potential feedstock for bioenergy production as well.

There has already been research proving this concept, although

the reported yields are far from commercial standards. Therefore,

further research concerning scale-up and process optimization is

needed. We proposed steam pretreatment as a mean to

increase bioenergy yields from animal bedding.

Full factorial design with 2 replicates in 
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Factors:

temperature, residence time, pH

Response:

ethanol yield based on raw material
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A model with an independent term, 3 linear terms and 3

interaction terms was built. This model shows the influence of

each factor on the response.

The most influential factor is pH because it has the highest

coefficient in the model. In fact, pH is twice as important than

temperature or residence time to achieve high yields in steam

explosion.

Pretreatment conditions for animal bedding and wheat straw are

similar, which means that, after washing it, animal bedding

behaves as wheat straw in an ethanol production process.

However, more acid is needed in the soaking step, since animal

bedding has a higher buffering capacity.

The factors have also different influence on the pretreatment’s robutness.

An optimal pH results in high yields even if temperature and/or residence

time have suboptimal levels whereas the surfaces for optimal

temperature or residence time exhibit low yields when pH is suboptimal.

The optimal operational range is very narrow for steam explosion of

animal bedding, since none of the faces with suboptimal levels of the

factors exhibited high ethanol yields.

The highest yield achieved (69.3%) is 25% higher than those in the

scientific literature, which proves that steam explosion could improve

bioenergy production from animal bedding.

Steam explosion unit

Fermentation units

Animal bedding Wheat straw

200 °C, 5 min, 0.4 wt% H2SO4 190 °C, 10 min, 0.2 wt% H2SO4

Interactions between the factors are also important, which

creates a complex relationship between the pretreatment and

the biological steps. For example, the interaction t·pH is more

influential than temperature or residence time.

                                                       

The model was plotted for each level of the factors, which resulted in 6

different planes. Each of these planes shows the variation of ethanol

yield along a face of the cubical response space.




