Transportation Fuels from Biomass via IH2 Technology

Celeste McLeod1, Mike Demaline1 
Terry Marker 2,Larry Felix2, Martin Linck2, and Michael Roberts2

1. CRI Catalyst Company, 16825 Northchase Drive, Houston, TX 77060 USA
2. Gas Technology Institute, 1700 South Mount Prospect Road, Des Plaines, IL 60018 USA

Abstract:
1. Introduction:

Biomass is the primary renewable resource for the production of alternative liquid transportation fuels. Conversion solutions using lignocellulosic, residual cellulosic and algal biomass (whole or post-extractive residues) avoid competition with food resources. Production of fuels that are direct replacements to the conventional hydrocarbon fuels avoid infrastructure replacement or modification costs. Effective, cost-competitive conversion technologies for biomass allow for production of fuels and/or blend stocks with greatly reduced greenhouse gas footprint, and are key for successful adoption of sustainable biofuels without the need for governmental incentives.

2. Concept and methodology:

The IH2 Technology is a new process for direct conversion of solid biomass to ‘whole barrel’ hydrocarbon fuels. This process was developed by Gas Technology Institute (GTI).  It uses proprietary catalysts from CRI Catalyst Company (CRI).  Sub-licenses are available from CRI on a globally exclusive basis.  The process is feedstock flexible, and has been demonstrated with wood, agricultural residues, algal biomass and others. The IH2 process has two stages. In the first stage, biomass is processed under a hydrogen atmosphere at low pressure in the presence of a catalyst. The hydrodeoxygenated 1st stage product then enters the second stage, where the material is polished over a second proprietary CRI catalyst. These two integrated steps directly produce gasoline, kerosene and diesel hydrocarbon product with oxygen content below detection limits. C1-C3 light gas from the 1st stage are directed to a steam reformer where 100% of the required hydrogen for the process is generated. Since both the steps are quite exothermic, the process produces significant export energy. Liquid hydrocarbon yields of 92-157 gallons/ton biomass (on a dry and ash-free basis) are obtained, depending on the feedstock.

The IH2 technology can be operated on standalone basis or it can be integrated synergistically with existing processes that currently handle or have access to biomass.  Aside from the liquid hydrocarbon, synergistic installation of the IH2 process has benefits that vary by the industry.  This presentation will discuss potential benefits of IH2 technology integration with 1st generation ethanol manufacturing, pulp & paper/forestry processing, algal biomass operations and integration with refining assets.  

Initial economic analysis conducted by the National Renewable Energy Laboratory using pilot plant data generated for woody biomass, indicates that the IH2 technology is economically attractive and has the potential to produce gasoline, kerosene and diesel fuels and/or blend stocks at a very competitive price of ~$1.60/gallon in 2007 dollars. This presentation will give an overview of the IH2 technology, discuss installation synergy and conclude with commercialization timelines.
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