Development of Integrated System for Biomass Gasification and Liquid Fuel (Methanol) Synthesis
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Abstract:
This presentation is an overview of the integrated system of biomass gasification using entrained-flow type gasifiers and methanol synthesis that have been developed as national projects (NEDO: the New Energy and Industrial Technology Development Organization).  The test plant was the first successful study of a complete system of biomass preparation, gasification, purification and methanol synthesis with a self-heating gasifier in which feedstock biomass was partially oxidized to generate heat that kept the temperature high enough for gasification without external heating. The energy conversion ratio and methanol yield were good enough when corresponded to larger (commercial) scale. 
1. Introduction:
Biomass gasification is one of the most promising processes among biomass-to-energy conversion processes, and liquid fuel synthesized catalytically from gasified biomass, that is Biomass-to Liquid (BTL), now at R&D stage, are expected to be widely introduced in near future (up to 2020-2030) in the revised scenario by government in 2006 in Japan. The development is urgently required, and we are studying the biomass gasification –liquid fuel synthesis. 
2. Concept and methodology:
Mitsubishi Heavy Industries Ltd., (MHI), Chubu Electric power Corporation (CEPCO), and AIST had developed a test plant of 2 ton/day scale for studying the overall process of woody biomass gasification and methanol synthesis as part of the Biomass Project by NEDO, based on fundamental research and experience with the bench-scale plant performed in MAFF project. [1,2] Schematic diagram of the test plant is shown in the Fig.1.  
In this system, woody and herbaceous biomass is first pulverized (to 2mm dia.) then supplied to an entrained-flow gasifier, in which biomass is stable entrained by the upper flow of steam or steam and oxygen and gasified. Steam is supplied to control the composition of the gases and oxygen partially oxidizes biomass to generate heat. Methanol was synthesized from the gas obtained through a reactor packed with a Cu/Zn type catalyst.
Six kinds of biomass and biomass wastes including Japanese cedar and drift wood were tested. The energy conversion ratio of the feedstock biomass to the gas obtained was higher than 60% and more than 200kg of methanol was synthesized from a dry biomass of 1 ton, which correspond to an energy conversion ratio greater than 75% and methanol synthesis yield higher than 40 wt % in a commercial scale plant with heat loss less than 1%. Recovery and reuse of by-products (char and tar) were also investigated [3].
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Fig.1: Schematic diagram of the test plant
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