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Introduction

Acetic groups have been known to reduce the 
production of ethanol during fermentation. Various 
chemical treatments were conducted on an artificial 

fermentation liquor in an attempt to reduce the 
amount of acetic groups in the solution. These 

treatments included calcium hydroxide and zeolites 
(aluminum and silicon structures).

Method
An artificial liquor was created by using sodium 

hydroxide, magnesium sulfate, hydrogen peroxide and 
acetic acid to break down glucose pentaacetate and 
ground Aspen for fermentation. This liquor was then 

treated by zeolites and calcium hydroxide. HPLC was 
used to determine how much acetic acid was removed 

from the treatments. Fermentation runs were then 
conducted in which a certain amount of dextrose and the 

treated artificial liquor was diluted to 100 mL with DI 
water. A gram of yeast was then added and the gas 

produced by the yeast was measured by water 
displacement.
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Results
The data from the HPLC showed that
the zeolite with a silicon to aluminum 
ratio of 140 removed the most acetic 

groups (12.52%) and the zeolite with a 
silicon to aluminum ratio of 29 

removed less (11.33%). However, the 
zeolite with the silicon to aluminum 

ratio of 29 managed to have a higher 
conversion of dextrose to ethanol than 
the zeolite with a silicon to aluminum 
ratio of 140. Also the zeolite with a 

silicon to aluminum ratio of 29 was the 
only treatment that performed better 

than the control.

Conclusion
From the data it can be seen that the 

silicon with a silicon to aluminum ratio of 
29 allows for increased production of 
ethanol by fermentation by removal of 
acetal groups from the fermentation 

liquor. However, the zeolite with a silicon 
to aluminum ratio of 140 managed to 
remove more acetic groups from the 

fermentation liquor. This requires further 
study

Sample % acetate 

reduced

Zeolite (Si/Al=140) 12.52

Zeolite (Si/Al=100) 10.07

Zeolite (Si/Al=29) 11.3
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