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Abstract

In the biochemical pathway of lignocellulosics conversion into fuels, a significant portion
of biomass cannot be hydrolysed to fermentable sugars and remains as waste substrate that,
due to its recalcitrance, is not converted to ethanol by microorganisms. In terms of product
yield, this residual biomass represents renewable feedstock that is being wasted, which
contradicts the target of 100% feedstock utilisation. The gasification of this biomass
constitutes an alternative to circumvent this problem, as the produced synthesis gas
(syngas) can be used as substrate for microorganisms that are able to convert CO, CO; and
H, into important bulk chemicals and biofuels, such as ethanol, acetate and butanol [1,2].
Thus, syngas fermentation to ethanol and acetate can be regarded as a possible process to
increase the overall product yield from lignocellulosic feedstock.

Some advantages of fuels and chemicals production through syngas fermentation over
metal catalyst conversion are the possibility of utilisation of the whole biomass regardless
its quality, the independence of a fixed H,:CO ratio for the bioconversion process, a higher
specificity of the microbial biocatalyst over chemical catalysts, and the bioreactor operation
at ambient conditions [3]. However, syngas fermentation also presents several limitations,
such as low yields and poor solubility of the gaseous substrate in the liquid phase.

The objective of the present study was to evaluate C. ljungdahlii as microbial catalyst
capable of fermenting syngas produced by gasification of spent solids obtained after
lignocellulosic biomass saccharification and fermentation into ethanol. The heterotrophic
and autotrophic growth of C. ljungdahlii were compared. Parameters such as bacterial
growth, acetate and ethanol production, substrate consumption, and bioconversion yields
were evaluated. In order to overcome the problem of gas diffusion in the liquid phase,
fermentations were conducted at different total pressures.
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