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A persistent challenge in biomass processing involves balancing the severity of pretreatment chemistry with the production of microbial inhibitors.  While a comprehensive molecular understanding of microbial inhibition in fermentation processes is yet to be elucidated, there is general consensus that organic acids and phenols derived from the lignin and extractive fractions of biomass are among the more inhibitory compounds present in pretreatment hydrolysates.  A novel redox-recyclable process was recently developed in our group enabling: 1) simultaneous extraction of organic acids and phenols from aqueous solution, 2) quantitative recovery of extracted components in a minimal volume of secondary waste, and 3) regeneration of strong-base anion exchangers using redox chemistry.  As compared with traditional ion exchange, the new process offers an alternative stripping method affording quantitative regeneration of quaternary ammonium hydroxide ion pairs without the use of a high concentration of displacing anion.

In the present study, the process has been proven over multiple extraction-recovery-regeneration cycles.  Additionally, a fundamental investigation of the extraction step in the repeatable cycle has been performed, evaluating strong-base anion exchangers (R4N+X–; X– = Cl– or OH–) in a side-by-side comparison. 
