Module 2812 Chain and Rings


Practical techniques
Combustion analysis

The empirical formula of a compound can be determined by burning a sample of known mass and collecting the resulting gases. The elements making up the compound will almost certainly contain carbon and hydrogen, expect to find oxygen, nitrogen and the occasional halogen in exam questions.
Q. The combustion of 16.95 grams of a compound which contains only C, H and O yields 36.56 grams of CO2 and 14.96 grams of H2O. What is the empirical formula of the compound?

A. First determine the grams of carbon in CO2 and the grams of hydrogen in H2O.
Carbon; 36.56 x (12/44) =

Hydrogen; 14.96 x (2/18) =
Determine the grams of oxygen by subtraction.

Next, convert the grams of carbon, hydrogen and oxygen into moles.

mass/molar mass = no of moles

Finally divide each molar amount by the smallest answer to give the simplest ratio. This gives you the empirical formula.
Q. The combustion of 0.2 grams of a compound which contains only C, H and N yields 0.48 grams of CO2 and 0.1636 grams of H2O. What is the empirical formula of the compound?

Combustion analysis continued

Q. The combustion of 1.73 grams of a compound which contains only C, H and Br yields 2.56 grams of CO2 and 0.95 grams of H2O. What is the empirical formula of the compound?

Q. The combustion of 27.12 grams of a compound which contains only C, H and Br yields 22.33 grams of CO2 and 6.85 grams of H2O. What is the empirical formula of the compound?

Practical techniques

% Yield

The percentage yield tells us how successful a reaction has been. It is basically the actual yield of product expressed as a percentage of the expected yield. The expected yield is determined mathematically using stoichiometry.
Q. You burn 10.0 grams of methane in an excess of oxygen and form 19.8 grams of water. What was your percent yield? 

A. First you need to find out how much product you would expect to make. The reaction of methane with oxygen is shown below;
CH4(g) + 2O2(g) -> CO2(g) + 2H2O(g)
Work out how many moles of methane you are starting with.

10.0 g/16.04  = _________ moles of methane.
From the equation, the ratio is 2 water for every 1 methane, so you expect to form 
2 x 0.623 = _______ moles H2O
Now convert back to grams to give the expected yield
1.25 x 18.02 = 22.5 g H2O
You only formed 19.8 so your percent yield is 

% yield = mass created/mass expected x 100
% yield = (19.8 g/22.5 g) x 100 = _________
Q. In an experiment to produce a sample of hex-1-ene, 10.2grams of hexan-1-ol were heated with an excess of phosphoric acid. After purification of the hex-1-ene, 5.04grams were produced. Calculate the percentage yield
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C6H13OH 
C5​H10=CH2 + H2O

[image: image2.wmf]1

11

2

3

4

5

6

7

8

9

1

10

2

3

4

5

6

7

8

9

1

10

Practical techniques

Reflux
Distillation
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Practical Techniques

Filtration
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