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Use of carbonic acid instead of sulfuric acid for the pretreatment of biomass would offer environmental benefits for the production of renewable fuels and chemicals. The viability of this substitution depends on the economics of the process. Laboratory work in the Department of Environmental Studies at Baylor University has assessed the process parameters of the carbonic acid system. Economic costs and benefits of the process is determined using Aspen Tech’s ASPEN PLUS process modeling software.

Aspen Tech’s ASPEN PLUS process modeling software is being used to model carbonic acid pretreatment of biomass process. ASPEN PLUS is used because of the thorough treatment of thermodynamic interactions and its status as a widely accepted process simulator. The physical property data for many of the key components used in the simulation for the pretreatment process are derived from the In-house database (INHSPCD) developed by National Renewable Energy Laboratory (NREL). Because of the need to distil ethanol and to handle dissolved gases the standard NRTL (Non-Random Two Liquid or Renon) route is used as the main property method. The pretreatment reactor is modeled as a “black box” reactor due to unavailability of reaction kinetics. Stoichiometric data are used to define reactions. The Aspen-Plus model developed is used to calculate energy costs of carbon dioxide compression with energy recovery options for pretreatment process. Laboratory data is used to calculate ethanol revenue from carbonic acid pretreatment for different reaction severities. Model results indicating economic advantages and disadvantages of the carbonic acid system, compared to water-only and sulfuric acid based systems are discussed.  

