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Laboratory Report
Study Questions
1. What was the percentage by volume of your ‘wine'? The percentage was 100%.
2. What were the percentage by volume and the ‘proof' of the distilled alcohol obtained in your experiment? Close to 120%
3. What would be the ‘proof’ of the distilled alcohol if the density were 0.910? 90%.
4. In this experiment, what happened to the fusel-oil by-products that were produced in the fermentation reaction? The fusel-oils are a mixture of oily and volatile products which are produced in small quantities during alcoholic fermentation. They provided the ‘wine' alcohol used in this experiment. 
5. In most distillation experiments, as here, the total volume of liquid recovered (distillate plus residue) is not equal to the original amount placed in the distilling flasks. Suggest possible sources of loss in the present experiment? In this experiment, 2ml volume was lost. Some materials were lost when running the simple distillation experiment. Some of the vapors escaped into the atmosphere while other remained stuck in the apparatus. These stuck materials are referred to as “hold-up” (Zumdahl, 2012).
6. Explain why each of the following is a false statement.
a. Water is more volatile than ethanol. A liquid’s identity is one of the major deterministic factors of its volatility, as liquids that are more volatile tend to easily form vapors than liquids termed as non-volatile. A liquid’s intermolecular forces define and determine the liquid’s vapor pressures. Liquids which have weak intermolecular forces tend to have higher vapor pressures and thus vaporize more easily at given temperatures (Górak & Sørensen, 2014).
Liquids that are volatile have higher vapor pressures and thus tend to more easily produce vapors at given temperatures as compared to non-volatile liquids. A liquid’s volatility is dependent on the existent intermolecular forces among its particles. Weaker forces give rise to higher vapor pressures and higher volatilities since the particles of such liquids require lesser temperatures to overcome the forces holding them and escape.
One can assess a liquid’s volatility through considerations of its boiling points. Liquids with lower boiling points, such as ethoxyethane, are more volatile than liquids with higher boiling points, such as water. Ethanol, whose boiling point is 78 degrees Celsius is more volatile than water whose boiling point is 100 degrees Celsius.
b. [bookmark: _Hlk525039185]If a liquid boil at a constant temperature, it must be pure. Whereas it is true that pure liquids have a constant boiling point, liquids that have a constant boiling do not necessarily have to be pure. At constant pressures, the boiling points of pure liquids is constant. However, opposite propositions for this statement are never always true, and a liquid that constantly boils at a certain temperature, or boiling point, does not necessarily imply to it being pure (Górak & Sørensen, 2014).
c. The distillate is placed in the distilling flask. This is statement does not hold ground. The vapor generated condenses along the glass condenser into a receiving flask. This condensed liquid solution is termed the distillate. The distilling flask, on the other hand, contains the mixture of liquids that one seeks to separate
d. The composition of the vapor at the top of the fractionating column is the same as that of the boiling material in the distilling flask. This statement is false. If two miscible liquids, with different boiling points, are heated to boiling, vapors at the top of the fractionating column will not have the same composition as the mixture; the vapor will have a more abundance of the liquid with a higher volatility. In this sense, the vapor will be richer in pentane, which has a boiling point of 360 C as compared to the boiling point of heptane which is 980 CA 
e. [bookmark: _Hlk525034467]A simple distillation would provide a satisfactory separation of pentane and heptane. No, this is not true. The boiling point of pentane is 360 C while the boiling point of heptane is 980 C. simple distillation works best if the boiling points of the compounds to be separated are 1000 C or more apart. Instead, fractional distillation ought to be used.
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