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Waste biomass was anaerobically converted to carboxylate salts by using a mixed culture of acid forming microorganisms. Municipal solid waste (MSW) and sewage sludge (SS) were used as fermentation substrates. MSW serve as the energy source (carbohydrates) while sewage sludge as the nutrient source (minerals, metals, and vitamins). Four fermentors were arranged in series and solids and liquids were transfer in opposite direction. Fresh biomass was added to the first fermentor (which contains the highest carboxylic acid concentration) and fresh media was added to the fermentor four (which had the most digested biomass). All fermentations were performed at 40°C. Calcium carbonate was added to the fermentors to neutralize the acids to their corresponding carboxylate salts. Iodoform was used to inhibit methane production. Urea was added as a nitrogen source. 

Countercurrent fermentation allows both high conversions and high product concentrations. Excellent reproducibility was demonstrated for batch and countercurrent fermentations.  Carboxylic acid concentration and gas composition was determined by gas chromatography. Substrate conversion was measured by volatile solid loss, and carboxylic acid productivity was calculated as function of the total carboxylic acids produced, the amount the liquid in all fermentors, and time. Product concentrations up to 25 g/L were found, with productivities of 1.4 g total acid/(L liquid.day). Mass balances with closure between 93 and 105% were obtained for all systems. Continuous Particle Distribution Modeling (CPDM) was applied to correlate batch fermentation data to countercurrent fermentation data and predict product concentration over a wide range of solids loading rates and residence times. CPDM for lime-treated MSW/SS fermentation system predicted the total acid concentration and conversion within 20 % of the experimental results.

