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Abstract:

UPM aims to become a major player in Europe in the production of renewable, advanced biofuels. The company has made the first biofuel investment decision on a biorefinery to Lappeenranta, South-Eastern Finland. Other UPM biofuel projects are currently mainly in the development and piloting stage. 

Sustainability of operations has been one of the main criteria for the development of the UPM biofuels business and the production of biofuels will not be based on materials suitable for food.

UPM’s first biofuel project, biorefinery to Lappeenranta, will be based on hydrogenation process. The investment decision has been made in the beginning of February 2012. The biorefinery’s main product will be renewable, advanced biodiesel. The raw material will be crude tall oil, a wood based residue of pulp making process.

UPM’s advanced biodiesel, UPM BioVerno, is an innovation which will decrease greenhouse gas emissions of transport up to 80% in comparison to fossil fuels. The product’s characteristics correspond to those of the traditional oil-based fuels and highly complement today’s vehicles and fuel distribution systems.

UPM plans to build a biomass-to-liquid (BTL) biorefinery either to Rauma, Finland or to Strasbourg, France. It will be using energy wood as the raw material and the main product would be renewable, advanced biodiesel. 

UPM biorefineries will be located in connection of company’s current pulp and paper mills. This way UPM will gain synergies in, for example, infrastructure, energy and logistics. In addition, UPM takes part in biofuel related joint development project in bio oil, which is also referred to as pyrolysis oil. UPM is also studying the possibility of using the pyrolysis oil for the production of transportation fuels. 

1. Introduction:

UPM has made an investment decision on a hydrogenation biorefinery producing biofuels from crude tall oil in Lappeenranta. The industrial scale investment is the first of its kind globally. The biorefinery will produce annually approximately 100,000 tons of advanced second generation biodiesel for transport. Construction of the biorefinery begins in the summer of 2012 at UPM’s Kaukas mill site and will be completed in 2014. UPM’s total investment will amount to approximately EUR 150 million.

Lappeenranta is the first step on UPM’s way in becoming a significant producer of advanced second generation biofuels. This is also a focal part in the realization of UPM’s Biofore strategy, combining bio and forest industries.

UPM is investigating the production of various advanced biofuels. One of the ongoing projects is biomass-to-liquid (BTL) biorefinery producing advanced biodiesel, UPM BioVerno, from energy wood. In BTL biorefinery, UPM is planning to produce high-quality, advanced biodiesel from forest energy wood. The raw materials to be used in the production of UPM’s biodiesel would mainly consist of sustainably sourced energy wood: logging residues, woodchips, stumps and bark. UPM will not use raw materials suitable for food.


2. Concept and methodology:

The main raw material of UPM’s first hydrotreatment biorefinery is crude tall oil, which is a residue of chemical pulp production, mainly generated in the production of sulphate cellulose from softwood. A significant part of the raw material comes from UPM’s own pulp mills in Finland.

UPM’s wood sourcing is based on the principles of sustainable forest management, chain of custody and forest certification. By further processing crude tall oil UPM is able to utilize the wood it uses for its pulp production in a more efficient way without increasing wood harvesting. 

In BTL biorefinery, UPM is planning to produce high-quality, advanced biodiesel from forest energy wood. The raw materials to be used in the production of UPM’s biodiesel would mainly consist of sustainably sourced energy wood: logging residues, woodchips, stumps and bark. UPM has been developing gasification technology for biodiesel production with Andritz/Carbona. The initial testing programme was completed at Gas Technology Institute in the United States as planned. 

[bookmark: _GoBack]UPM, Metso and Fortum, together with the Technical Research Centre of Finland (VTT) have developed a new concept for the production of energy wood-based bio oil as an alternative to fossil oil. Bio oil, also referred to as pyrolysis oil, will substitute heavy and light fuel oils in heating applications. The future applications of bio oil could be electricity production and transportation fuels. UPM is studying the possibility of using bio oil for the production of transportation fuels. In UPM, the production of bio oil would be integrated into company’s own biomass based power plants.


 

