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Ethanol as a renewable and
environment-friendly fuel
• Ethanol can be produced using biomass, e.g.
sugarcane, corn, cellulose.

• Using ethanol as fuel reduces greenhouse gas
emission.

• The temperature of the system is 30 C.

Toward industrial production

• System applies a voltage to the fermenting
mixture without causing currents.

Accelerated fermentation with
enhanced yields

• The ethanol production in the US has increased
significantly in recent years due to the fast
depletion of global oil resource and the worsening
environmental conditions.

• Technique can be scaled up
• Variations in electrode area
• Initial glucose concentration
• Fermentation volume
• Pre-cultured yeast

• Advancement in all aspects of ethanol
production is deemed beneficial to the ethanol
industry.

Possible mechanism
• The voltage polarizes ionic charges in yeast cells
to induce electric fields, which lower the tunnel
barrier experienced by the transferring electrons
associated with the cellular charges.

Conclusions
Traditional fermentation process
• Industrial ethanol production is achieved by
fermentation of sugar using generic cultured S.
cerevisiae (baker’s yeast) as the fermenting
microorganism.
• Fermentation takes place at 32-34 °C and yields
a maximum ethanol concentration of 7-8% (v/v),
which is imposed mainly by ethanol stress.
• Fermentation takes 50-70 hours
• High gravity (10-12%) and very high gravity (15%)
ethanol fermentation can be achieved using Z.
mobilis.

Electrostatic fermentation of glucose

• Applying Vappl to a fermentation mixture
containing glucose and generic dry yeast results in
ethanol yield at the HG (12%) level in 24 hours.
•Batch 1-liter fermentation.
• Ethanol yields measured during a 24-hour
fermentation period for different Vappl values.
• Simultaneous changes in glucose concentration
in the fermentation mixture are measured.

• The electrostatic method does not cause
currents so that no energy is consumed during the
fermentation process.
• With pre-cultured yeast, the electrostatic
method is able to complete fermentation at the
VHG level (14 %) in 20 hours.

• With Vappl=15 V, after 24 hours, the ethanol yield
is 12.3%.

• The method is applicable to industry ethanol
production

• With pre-cultured yeast, after 20 hours, the
ethanol yield is 14%.
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• Fermentation cell consists of an electrode
assembly (carbon cloth and insulator-coated
copper wire) and a fermentation mixture
contained in a glass container.
• Two electrodes are connected via a dc voltage
Vappl and an ammeter.
• Fermentation mixture consists of dry yeast,
glucose and de-ionized water.

•Specific ethanol production (SEP) rates show that
Vaapl makes each yeast cell produce ethanol more
efficiently.
• Glucose-ethanol conversion (GEC) efficiency
approaches 100% due to completely consumed
glucose

