Anaerobic Digestion of raw and briquetted lignocellulosic compounds
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Anaerobic digestion (AD) is a common treatment for animal manure, however, using only animal manure produces
a low CHj, yield. To make this technology more attractive to farmers, an increase in CH, yield can be achieved by
co-digesting animal manure with inexpensive and easy accessible agricultural by-products (Xavier et al., 2015).
Lignocellulosic biomass (2" generation raw materials such as agricultural residues, energy crops) is a promising
energy source, because it is available in large quantities that will not conflict with food production and may
contribute to environmental sustainability (Demirbas, 2009). However, due to its high lignocellulosic content,
these by-products present a low biodegradation degree (Pohl et al., 2013). Moreover, low bulk density of these
residues significantly increase the handling, storage and transportation costs (Rijal et al., 2012). Densification
technologies such as pelleting and briquetting of lignocellulosic wastes has been suggested as potential processes
to solve these logistic issues.

Briquetting is a mechanical process, in which biomass is first shredded with a low initial density and then submitted
to high pressure, promoting its agglomeration and densification. During densification, the moisture in the biomass
forms steam under high pressure and temperature, which may hydrolyse the hemicellulose and lignin into lower
molecular carbohydrates, lignin products, sugar polymers and other derivatives (Grover and Mishra, 1996).
Therefore, particle size reduction through shredding and the application of high pressure and temperature during
briquetting process could both accelerate the hydrolysis and acidogenesis of the biomass, achieving a faster and
higher CH, yield. However, to our knowledge, the effect of briquetting as pre-treatment for lignocellulosic by-
products in AD processes has been scarcely studied, especially in by-products different from straw. Thus, the aims
of this study are (i) to evaluate and compare the methane yield of straw, sarment, poplasr and saw dust in raw and
briquettes forms and (ii) to evaluate the AD co-digestion performance of raw and briquetted lignocellulosic by-
products with animal manures.

Maximal biogas and CH. production were determined in batch experiments at mesophilic temperatures (37°C) and
retention times ranging from 21 to 50 days. Inoculum:substrate ratios of 1:1 was used in these tests. The results
are expressed in terms on NLpiogss Kg™ VS. As an example, Figure 1 shows the results obtained from raw and
briquetted straw and sarment. These experiments show that briquetting process does not contribute to higher biogas
yields, and in the case of sarment, the briquetting process inhibits the biogas production.
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Figure 1. Cumulative biogas yield form a) straw and b) sarment.
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Although briquetting process may be an effective way to solve logistic issues (e.g. storage and transport of
lignocellulosic by-products) it is not clear that this pre-treatment can boost the biogas production of lignocellulosic
wastes. Further research is needed (i) to fully understand the physic-chemical changes when briquetting
lignocellulosic by-products and (ii) to optimize its use in AD processes.

References

Demirbas, A. 2009. Political, economic and environmental impacts of biofuels: A review. Applied Energy 86,
pp.108-117.

Grover, P. and Mishra, S. 1996. Biomass briquetting: technology and practices. Field document n°46. Food and
Agriculture Organization of the United Nations.

Pohl, M., Heeg, K. and Mumme, J. 2013. Anaerobic digestion of wheat straw — performance of continuous solid-
state digestion. Bioresource Technology 146, pp.408-415.

Rijal, B., lIgathinathane, C., Karki, B., Y, M. and Pryor, SW. 2012. Combined effect of pelleting and pretreatment
on enzymatic hydrolysis of switchgrass. Bioresource Technology 116, pp. 36-41.

Xavier, C., Moset, V., Wahid, R. and Moller, H. 2015. The efficiency of shredded and briquetted wheat straw in
anaerobic co-digestion with dairy cattle manure. Biosystems Engineering 139, pp.19-24.



