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Introduction

The pulp and paper sector makes an important contribution to global supply chains by
providing essential materials while generating a range of by-products. These include
wood waste and assaciated residues, which offer significant opportunities for reuse
beyond traditional disposal methods. This waste, which is mainly generated in kraft
pulp mills, is produced during processes such as combustion in recavery boilers,
biomass boilers and lime kilns. These processes produce biogenic CO,, which provides
an opportunity for carbon capture and utilisation. By using carbon capture and
utilisation (CCU) or storage (CCS) technologies, the industry can reduce emissions and
developinnovative hio-based materials, including precipitated calcium carbonate and
lignin derivatives (Kuparinen et al., 2019). In addition. wood waste from the pulp and
paper sector can serve as arenewable fuel source for combustion plants, contributing
to energy generation while reducing reliance on fossil fuels.

In addition to biomass residues, large quantities of inorganic by-products such as
green liquor, slaked sand, lime sludge and boiler fly ash are also produced. In the past,
these materials were disposed of in landfill sites. However, advances in industrial
processes and the increasing adoption of circular economy practises have created
opportunities for their reuse. These by-products are now being utilised in diverse
applications, including the development of alternative materials such as fillers and
binders for construction, nutrient supplements for agriculture, and additives for
environmental remediation. Furthermore, emerging research suggests potential
applications of certain residues in the food industry, such as using lignin derivativesin
packaging materials or as feed additives. These by-products are now being reused for

Supplying sector(s)

Various
Combustion plant,

coal combustion

oLl
VO

A Roadmap for Industrial
Symbiosis Standardisation
for Efficient Resource Sharing

applicationsin construction, agriculture and environmental remediation, contributing
to sustainability goals and reducing reliance on landfills (Quina & Pinheiro, 2020).

Rotary lime kilns, which are an essential part of the Kraft process, play a key role
in converting lime slurry into reusable lime within the production cycle. Modelling
using computational fluid dynamics (CFD) has provided valuable insights into the
mechanisms of heat transfer and calcination in these kilns. This knowledge enahles
the industry to optimise the efficiency of the kilns, reduce energy consumption and
ensure consistent lime quality. Additionally, these kilns contribute to industrial
symbiosis by utilising waste wood as an alternative fuel. By burning waste wood
instead of conventional fossil fuels, the pulp and paper industry reduces its carbon
footprint while transforming waste streams into valuable energy resources (AIDRES,
2023). This approach not only supports sustainability goals but also enhances
economic efficiency by reducing reliance on non-renewable energy sources. By
integrating cutting-edge technologies and prioritising sustainable practises, the
pulp and paper industry is well positioned to transform waste streams into valuable
assets and promote hoth environmental sustainability and economic growth (Ryan et
al. 2022).
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Industrial scale: The recovery and reuse of wood waste can be effectively scaled
up and enables the efficient processing of large quantities to meet industrial
energy needs.

Low technical requirements: Setting up waste wood recovery systems is simple
and requires limited technical expertise and resources, making it viable for a wide
range of facilities.

Collecting wood waste for incineration: Efficient collection and processing of
wood waste ensures its consistent use as a fuel source in incineration plants,
supporting reliable energy production.

Wins inindustry

The utilisation of wood waste generates significant ecanomic
value, amounting to around EUR 130 million across the EU. For
example, Case 82 inthe Scaler project, demonstrates how industry
sucessully recover wood wate transforming it into energy and
reducing operational costs. This initiative not only increases
industrial efficiency, but also strengthens the region’s economic
framework by promoting sustainable resource management.
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