Demonstration of fast pyrolysis on an industrial scale in the Netherlands – the EMPYRO project.
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Abstract:
The main objective of the EMPYRO project is to build and demonstrate a 25 MWth pyrolysis plant to produce fuel oil, electricity and process steam from woody biomass. The plant will be built in Hengelo (NL) on the premises of AkzoNobel. The core conversion process is a flash pyrolysis process based on BTG technology. The feedstock can be either clean wood (“A-wood”) or slightly contaminated wood (“B-wood”). Excess heat will be converted into process steam to drive a steam turbine for electricity generation. Part of the low-pressure steam will be used to dry the biomass, while excess steam will be sent to AkzoNobel. The fuel oil will be used to replace natural gas or fuel oil in boiler applications and gas turbines. In the presentation an update will be given on the realization and status of the project. 

Introduction:
The European chemical industry consumes large amounts of energy, which can account for up to 60% of production costs of chemicals. In addition, this industry accounts for 12% of EU energy demand and consequently contributes to the total CO2 emission of the EU. Thus, it is important for the chemical industry to move away from fossil fuels in order to reduce the impact of volatile prices of fossil fuels and to continue its efforts in terms of GHG (greenhouse gas) reduction. 

The use of biomass for energy can contribute to reducing the impact of volatile prices of fossil fuels and to reducing the GHG emissions. Following this approach, the project will build and demonstrate a polygeneration pyrolysis plant that will use woody biomass to produce electricity, process steam and pyrolysis oil. 

Concept and methodology:
The overall concept is given in below figure.
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BTG-BTL’s fast pyrolysis technology is originally based on the rotating cone reactor (RCR). Biomass particles at room temperature and hot sand particles are introduced near the bottom of the cone, where the solids are mixed and transported upwards by the rotating action of the cone. Over the years, BTG-BTL has further improved and optimized the concept. The optimized is easy to scale-up and is characterized by an intense mixing without the need of an inert carrier gas. This results in a remarkable small reactor, reduced system complexity and minimum down stream equipment size.
[image: ]Fig.1: Lay-out of the EMPYRO plant

The project consortium consists of the Dutch companies BTG Biomass Technology Group, BTG-Bioliquids, AkzoNobel, HoST Engineering, Bruins & Kwast, Stork Thermeq and Empyro, the German company Amandus Kahl and Jan Russaas from Denmark. In the presentation an update will be given on the current status of the EMPYRO project.

The EMPYRO project will be important to demonstrate the pyrolysis technology on commercial scale. BTG-BTL will commercialize the pyrolysis technology by selling technology and licensing packages to customers all over the world in the biomass and petro chemical industry. 
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