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Introduction

The potential of renewable transportation fuel derived from biomass feedstock has been widely recognized due to its carbon-neutral characteristics,
abundance, and projected economic competitiveness. A notable limitation affecting the economic feasiblility of thermochemically produced biofuels

IS the production of unwanted byproducts, including organic tar and

0 Al | pyroil Inorganic constituents (such as sulfur, chlorine, and alkali metals).

<500°C Pyrolysis > Pyrol upgrade The concentrations of such byproducts depend on variables such as

/ \ feedstock, temperature, and process conditions (gasification versus

pyrolysis). This study focuses on understanding sulfur contaminants
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Biomass Fuels by studying the content and speciation of inorganic sulfur in biochar.

Elucidating the molecular transformation of sulfur during the

\ conversion process will support the purposeful development of

. Gas clean-up /:cue| strategies to reduce the amount of undesirable sulfur In
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Figure 1 Figure 1: Gasification and pyrolysis are two thermochemical processes used to make biofuels

from biomass.

Materials and Methods

Six samples of biochar were obtained from a variety of thermochemical
processes. Figure 4. SEM image of
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1 Oak 800 gasification used Samples high concentrations of
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Sulfur TruSpec Add-On Module was used to determine sulfur content
of each biochar sample by combusting the sample to a gas and
measuring the amount of sulfur dioxide gas present. This

concentration Is reported as the percentage of sulfur present. Samples
were Imaged and analyzed Sulfur Potassium Carbon

with Scanning Electron s & e (s en sl FIR IS
Microscopy-Energy Dispersive -
Spectroscopy (SEM-EDS).
EDS spectrums (Figure 2)
were acquired and used for x-
ray mapping of sulfur and other

Figure 5. EDS nanoanalysis x-ray maps of a sampling of
elements at 15000x. Elemental maps for S and K reveal a
distinct particulate region, ~1um in size, which corresponds to
the region referred to in Figure 4. Carbon and oxygen are more
uniformly dispersed throughout biochar and appear to be
sparse, even nonexistent where sulfur and potassium are
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elements present such as C, R present.
O, Mg, Al, SI, Ca, K, and ClI. Figure 2: Sample EDS spectrums Oxygen
Results — Sulfur Analysis Conclusion Future Work
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