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Introduction Experimental (cont.)

Switchgrass (Panicum virgatum) is a perennial warm season Steam Explosion Equipment
grass highly valued as an energy crop resource for the

production of bioethanol due to its high carbohydrate content,

fast growth, and ability to grow in lands that cannot support

crop or food production.

BIOETHANOL production process:

Flow of biomass

The recalcitrance of the
lignhocellulosic material
can be overcome by
applying steam at high
pressure and
temperature during a
certain amount of time,
and then suddenly
releasing the pressure.
This opens the fibers
solubllizing the
hemicellulose and making
the cellulose fibers more

Results
enzymes In the following

accessible to the
step of saccharification.

Solid fraction composition
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Increasing the severity factor favored the hemicellulose removal from the feedstock, while increased the amount of

GL N cellulose and lignin in the residual solid material. On the other hand, there was no clear correlation between the
o amount of soluble lignin and the severity factor employed, suggesting that the mildest conditions were already

enough to recover this fraction from the feedstock.

- Temperature had a more significant effect than the residence time to overcome the recalcitrance of feedstock.

Explosion at 170 2C Explosion at 185 2C Explosion at 200 2C
Expe” mental - Steam explosion at 170 °C had little effect in the composition of the residual exploded solid material. However,

Raw material:

Switchgrass harvested In
Uruguay, dried and milled to
approx. 1 cm size Moisture
content: 30% humidity

Separate Hydrolysis and Fermentation (SHF)
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Fermentation: Saccharomyces cerevisiae (Thermosacc

DRY), 1x10’ cells/mL, 48 hs at 36 °C :
Conclusions

Analyses:

Characterization of exploded switchgrass (Solid
Fraction) according to NREL standard protocol for

Statistical tools were used to optimize the conditions able to result in maximum hemicellulose
solubilization in the liguor (with minimal generation of inhibitory compounds) and maximum
lignin, cellulose, and hemicellulose amount of cellulose In the residual solid material, being 200 °C and 10 min of residence time
Glucose from Enzymatic Hydrolysis and Ethanol from the stelected. The obtained results, already_ n a pre-pl!ot sca_tle, are very promising and
Fermentation determined by HPLC contribute to the development of an ethanol biorefinery using switchgrass as a feedstock.



