
Chem 108/ Dr. Rusay	  

Fermentation - Distillation 

Background 

In this experiment you will be working with your lab partner(s) to prepare a sugar solution, 
allow it to ferment for three weeks, do a simple distillation, collect all of the alcohol, and finally 
determine the density, percent alcohol, and percent yield. 
 
Fermentation is the chemical process by which organic compounds are converted into new 
compounds by microorganisms or by enzymes obtained from microorganisms. Enzymes in yeasts 
and bacteria catalyze the conversion of carbohydrates (sugars) to ethyl alcohol (ethanol) and 
carbon dioxide.  
 

 

 
A 3900-year-old clay tablet, which was found in Iraq between the Tigris and 
Euphrates rivers, had a Sumerian poem (http://www.piney.com/BabNinkasi.html) 
honoring Ninkasi, the patron goddess of brewing. It contains the oldest 
surviving beer recipe, describing the fermentation of the carbohydrates found in 
bread, bappir, made from barley, honey, dates and sweet aromatic herbs. The 
global availability of carbohydrates and native microbes (yeasts) has led to the 
production of many different types of beers, ales, wines, and fruit based 
alcoholic beverages in many countries throughout the world. [The bottle on the 
left was found in Eugene, Oregon, ……. But, it dates only to 2016.] 
 

In this experiment you will ferment a carbohydrate, sucrose (table sugar), using bakers yeast. 
The reaction is: 

Cl2H22O1I   +   H2O   →  4 C2H5OH  +  4 CO2 
sucrose                                         ethanol 

This process will require about two weeks or more to get maximum alcohol production. 

When the reaction is complete, you will perform a simple distillation on the reaction 
mixture. In a simple distillation, the mixture is placed in a flask and boiled. The gases 
produced are directed through a condenser. A condenser is a device made of glass with an 
inner tube surrounded by an outer jacket through which cold water is circulated. When the 
vapor from your boiled solution enters the inner tube of the condenser, it will condense to 
liquid, called the distillate, which will be collected. Simple distillation is not a very efficient 
way to separate all liquids from one another, but it very nicely separates them from dissolved 
or suspended solids. The distillate that you collect will contain all the alcohol produced in 
the fermentation and most of the water in which you originally dissolved the sugar. This is 
similar in content to some wines, ale or beer. Alcohol inhibits the activity of the yeast, 
which acts as a catalyst, until the alcohol reaches a high enough level that the yeast no 
longer works (~15% by volume). 

You will determine the density of your distillate and calculate its percent alcohol. 
	  












