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It is estimated that by the year 2030, biomass will need to provide 5% of U.S. power.  Because agricultural biomass is harvested in a narrow time window, facilities requiring a constant supply will force biomass storage.  As chemical quality analyses of the biomass during storage are expensive, there is a need for inexpensive tools to optimize storage methods and parameters of biomass feedstock.  A simple colorimetric indicator to trace water flow in the biomass, and ultimately to indicate sugar degradation, would be ideal.  The goal of this project was to evaluate several dyes for these properties.
Using three dyes currently legal for human consumption, with corn stover and wheat straw, we found unique properties for each dye.  All dyes were water soluble and adequately stained the biomass for visual observations.  FD&C Blue #1 was found to be chemically and microbiologically inert, suitable for use as a water tracer in the field.  FD&C Blue #2 was a reversible redox active dye, and FD&C Red #40 was an irreversible redox active dye, both changing to colorless in response to microbial reduction.  Using dyes as inexpensive water flowpath indicators will greatly assist the optimization of large scale biomass storage systems supporting integrated biorefineries.
