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Effect of Water as Co-solvent (continued)

Effect of Temperature on Solvolysis of Acid Infused Switchgrass in 1, 4-dioxane
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Reactors: assembled with two, 3/8 inch Swagelok
cap and connector
Heating mechanism: Molten tin bath

GC/MS chromatogram of decomposition products

dHigher reaction temperature leads to higher maximum yields of levoglucosan, glucose and
total sugar monomers, but lower maximum yield of xylose.
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Effect of Water as Co-solvent on Sugar Production from Acid-infused Switchgrass

Levoglucosan is relatively stable to
thermal decomposition.
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dThe presence of AAEM did not significantly affect the deconstruction of polysaccharides during solvolysis.
The presence of solvent appears to mitigate the catalytic effect of AAEM.

dThe yields of sugars increased significantly for acid infused switchgrass with acid acting as a strong
catalyst for the depolymerization and hydrolysis of polysaccharides. Acid also catalyzes dehydration
reactions that lead to the formation of furfural, hydroxymethylfurfural, levoglucosenone, etc.

Pressurized water is known to be
an excellent solvent for solvolysis
reactions.

UFresh switchgrass contains up to
60% of water.

dWhile levoglucosan is the major
sugar when 1, 4-dioxane is the
solvent, glucose becomes the major
sugar when water is the solvent.

Glucose formed is extremely
unstable in water medium.

Partial hydrolysis of levoglucosan
to glucose is observed when water is
co-solvent.

Both glucose and levoglucosan are
thermally stable in the mixture
solvents compared to water as the
single solvent.
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2 1.1-methoxy-2-Propanone
2. Furfural

3. 2,3-dihydroxy- Propanone
4. 1,3-dihydroxy- 2-Propanone
5. Glycerin

Glucose

1. 1-methoxy-2-Propanone
2. 1,2-Ethanediol monoformate
3. Tetrahydro-3-Furanol

1 4. Levoglucosan
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Conclusions

Levoglucosan is the major
decomposition product of glucose.

O Cellulose and levoglucosan can both
hydrolyze in the presence of water to
glucose, while glucose can dehydrate
to levoglucosan when 1, 4-dioxane is
the solvent.

O Conversion between glucose and
levoglucosan, although not
completely reversible, could greatly
Improve stability of levoglucosan and
glucose in 1, 4-dioxane.

O The choice of solvent impacts not
only primary products but also
secondary products of solvolysis.

4 Although AAEM is known to catalyze ring scission of pyranose and furanose iIn
cellulose and hemicellulose during fast pyrolysis, the presence of AAEM did not
significantly affect the deconstruction of polysaccharides during solvolysis.

d A small amount of acid infused into biomass prior to solvolysis strongly catalyzes the

depolymerization of polysaccharides.

dThe sugars produced were more stable in a mixture of 1, 4-dioxane and water
compared to pure water, resulting in a maximum yield of total sugars of 19.8wt%.
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