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Introduction

Towards a circular economy

• The Dutch intensive agriculture highly depend on the import of
nutrients as feed and fertiliser.

In order to close the nutrient cycle in a more regional recovery of
nutrients from biowaste it is essential to sustaining our future food
production while decreasing environmental impacts.

• Consequently, large amounts of organic waste streams (‘biowaste’)
are produced mainly as manure but also as sewage sludge and food
waste.
• In order to prevent nutrient losses to the environment limited
amounts of manure, other waste streams and mineral fertilisers can
be applied on agricultural land.
• Valuable components of organic waste like nitrogen (N), phosphorus
(P) and potassium (K) and organic matter are exported over large
distances (manure and compost of food waste or sewage sludge) or
incinerated (mainly poultry manure and sewage sludge).

Biorefinery of biowaste
• Within circular economy, biowaste is a source of energy, organic
matter and nutrients.
• The recovered nutrients can either be used as a direct substitute of
fertilizers, or as a resource for the production of mineral fertilizers.
• The remaining organic matter with a reduced mineral content is a
valuable soil improver that can be applied in the local region.

Demonstration Plant ‘Groene Mineralen Centrale’

Recently the farmers organisation LTO-Noord has started a project to
evaluate the agronomic and environmental aspects of applying such
produced nitrogen products (ammonium sulphate and mineral
concentrates or blends) in the region. The main objective is to
determine if the recovered mineral products are good substitutes for
synthetic produced mineral fertilisers. The Green Meadow Fertilizer
blend contains 2.2 percent nitrogen, 1.5 percent potassium and 2.3
percent sulphur.

In the East of the Netherlands a large scale nutrient biorefinery plant
is stepwise being built. All nutrients from digested biowaste are
recovered into several mineral rich fertilisers. After treatment an
organic soil improver remains with a very low P content and clean
water which may discharged to surface water (Fig. 1).

A new injection system was developed
and used in practice to apply the Green
Meadow Fertiliser blend of ammonium
sulphate and mineral potassium
concentrate.

Expected results and impact
• Demonstrate and create new business opportunities for industry and
SMEs (e.g. manufacturing and fertilizer industries) in the global
market for eco-innovative solutions for biowaste
• Providing evidence-based knowledge for enabling framework
conditions (such as the regulatory or policy framework) that
facilitate a broader transition to the circular economy in the EU.
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Fig. 1. Concept approach of the Nutrient Recovery and Reuse (NRR)
installation at Groot Zevert Digestion (Beltrum, Achterhoek)

In the SYSTEMIC project the performance of this large scale digestion
plant with nutrient recovery techniques will be demonstrated including
the economical and agro-environmental aspects as part of a business
plan for circular solutions for biowaste.
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• This treatment approach of biowaste will:
– reduce the energy consumption from natural gas and CO2
emissions associated with synthetic nitrogen production,
– reduce Europe’s dependency on external and finite phosphate
reserves,
– reduce CO2-emissions of biowaste transport, and reduce the
nutrient losses to water and air due to the increased the nutrient
utilisation.

