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Abstract

Biorefinery, recognized as a significant approach to the processing of industrial materials and the efficient utilization of
renewable resources, is widely acknowledged and has been implemented in practice in almost every nation. The
biorefinery technology utilizing forest resources holds significant promise in fostering connections among society, the
environment, and the wood and forest industries. The pulp and paper industry, on a worldwide level, has resulted in the
generation of considerable quantities of wastewater, solid waste, and gaseous emissions. The primary sources of these
wastes are predominantly found within the pulping, deinking, and wastewater treatment processes. Biorefining systems
represent a crucial and significant approach for advancing our biological future. By substituting fossil fuels, these systems
will deliver clean, renewable energy along with pure carbon energy, effectively eliminating the production and
atmospheric release of carbon dioxide. The solid biomass derived from wood waste, in addition to the biomass present in
pulping black liquor, can be converted into synthetic gas, primarily consisting of carbon monoxide and hydrogen, along
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with trace quantities of methane, carbon dioxide, and water vapor via thermal processes. Moreover, this synthetic gas can
be further processed into electricity or transformed into liquid fuels and chemicals through various mechanical-thermal
methods, such as biomass gasification, black liquor gasification, pyrolysis, or biomass liquefaction and carbonization.
The integration of biorefinery processes within pulp and paper mills is highly advantageous due to their natural capability
to efficiently gather and convert biomass into energy. One potential enhancement to boost the efficiency of a bioethanol
production facility is the application of a high concentration of sugar for fermentation, which can lead to the generation

of substantial quantities of ethanol.

Keywords: Paper mills, Biorefinery, Lignocellulosic biomass, Bioenergy, Biofuels.
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3. Emerging biorefinery process options
4. Sustainable forestry
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1. Waste gases
2, Sludge
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2, Optimized forest biorefinery
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1. Cellulose derivatives
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4, Black liquor gasification
5. Integrated forest biorefinery
6. Biobased residues
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1, Steam turbines
2, Waste heat
3. Condensers of the distillation towers
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