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The Effect of Combined Chemical-Hydrothermal Pretreatments on Enhancing
Lignin Removal of Forest Waste to Biogas Production

Fatemeh Rahimi Ajdadi*” and Masoomeh Esmaili?

1. Department of Agricultural Mechanization Engineering, Faculty of Agricultural Sciences, University
of Guilan
2. Laboratory of Physical Chemistry, Department of Chemistry, Faculty of Sciences, University of
Guilan

Abstract

In recent decades, many countries in the world tend to renewable energy due to deceasing in fossil fuel resources
and their costs together with greenhouse gas emissions and environmental hazards. Biomass, specially lignocellulose
biomass has more acceptable due to their properties. Biogas from lignocellulose biomass provided that they are
produced through anaerobic digestion, can achieve sustainable energy without contaminating the environment.
However, due to the severe nature of such materials, their biodegradability is always difficult. In the present study,
hydrothermal-chemical pretreatments were used to further effect on lignin removal. Phenol, NaOH, Phosphoric acid,
Phenol + NaOH and Phosphoric acid + Phenol as chemical pretreatments were used to accelerate the degradation
process of spruce wood substrate. The HPLC test was used to evaluate the effect of pretreatments on the substrate and
FTIR test measured the change in structure of the substrate. The results showed that the lignin content was reduced by
using the parameters used in this study. The results showed that the pretreatments used in this study reduced lignin
content. However, the amount of lignin removal in phosphoric acid and phenol + phosphoric acid solutions was the
lowest, with insoluble lignin content of 24.90% and 26.41%, respectively. The most changes in the substrate structure
were due to the effect of phenol solution. Therefore, it is recommended to use hydrothermal-chemical pretreatment can
have a significant role in lignin removal of lignocellulose compounds and eventually biogas extraction. Thus, the
mentioned hydrothermal-chemical pretreatments specially phenol can play a significant role in lignin removal of
lignocellulose substrates and consequently biogas production.

Key words: Renewable energy, wood waste, lignin removal, Hydrothermal pretreatments, chemical
pretreatments.
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