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In the papermaking industry, billions of tonnes of paper mill wastes are globally produced as
wastes every year [1]. These include cellulosic and inorganic sludges, which are traditionally
landfilled, leading to environmental and economic issues [2]. For these reasons, it is urgent to
develop new sustainable strategies to exploit these fractions. Up to now, these sludges have been
exploited i) for land application (as soil amendment/substrate), ii) for energy recovery and iii) for the
production of bio-composites [3]. However, the above possibilities involve the direct use of the bulk
wastes, without fractionating/exploiting each feedstock component.

In the perspective of the valorisation of the different components, the present investigation has
considered different strategies: i) a thermal treatment, ii) an alkaline and iii) a mechanical one,
aimed at the fractionation and recovery of the two main components of cellulosic and inorganic
sludge, cellulose and calcium carbonate, respectively, that could be advantageously reused within
the same papermaking process. A preliminary compositional analysis of these wastes has been
carried out and a pyrolysis approach has been developed for the fractionation of the calcium
carbonate from the bulk inorganic sludge. This is a thermochemical process where the feedstock is
converted/fractionated under nitrogen atmosphere to give a liquid bio-oil, a solid biochar and non-
condensable gases. A preliminary phisico-chemical characterization of the recovered fractions has
been performed in order to propose their exploitation within the context of a more sustainable and
integrated process, in agreement with the principles of the circular bio-economy.
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Figure 1. Proposed strategies for the exploitation of industrial paper mill wastes.
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