Combustion analysis: Formula of a Hydrocarbon
Purpose:

· Review empirical and molecular formula calculations

· Use formulas in excel spreadsheet or other graphing program

· Practice error propagation

Background: 

An important method for determining the chemical formula of a compound is Elemental Analysis in which the mass percent of each element in the compound is determined by measuring the products of a combustion reaction.  This is most important for organic compounds.  

Determine the molecular formula of compound A,B, C, D…

http://www.chm.davidson.edu/ChemistryApplets/stoichiometry/CH.html 
Procedures: 

1. Navigate to http://www.chm.davidson.edu/ChemistryApplets/stoichiometry/CH.html 
2. Scroll down to where it says “Experiment” section.  Read the previous sections if you need to review the calculations for this experiment. 

3. Based on the description, draw a sketch of apparatus including appropriate chemical equations for the removal of water and carbon dioxide. 

4. Select an unknown compound (A, B, C, D, or Random). 

5. Unknowns A, B, C, and D are specific compounds; you will not be given the actual empirical and molecular formulas for these compounds. The Random unknown varies from one experiment to the next, and you may see the empirical and molecular formulas for this compound. The Random unknown is useful for practicing calculations for this type of analysis. (Even though the Random option is selected, clicking on the option again will select a new compound.)

6. Each compound contains carbon and hydrogen and possibly one other element. Think about how you might determine the weight percent for this third element.

7. Zero the readings on the balances. 

a. To make calculations easier, click the "Tare" button on each balance to zero the mass reading. Any increase in mass during the experiment will thus be attributable to the adsorption of water or carbon dioxide from the combustion of the sample.

8. Initiate the combustion reaction by selecting the "Burn Sample" button.

9. Wait a few seconds for the combustion reaction to occur, the water and carbon dioxide to be absorbed, and the mass readings to stabilize.

10. Record the masses of water and carbon dioxide produced by the combustion of the sample.

11. Calculate the empirical formula for the unknown compound.  You can use Excel to calculate by typing = and + - * / for math operations.  Example: =(2+4)*2.2 will calculate six times 2.2.  You can click on cells to use numbers.  They will with the cell letter number, like “A3.”  You will need to show a sample calculation for sample A on paper, but the rest can be done in the spreadsheet.
12. The molecular mass of the compound is provided; use this value and the empirical formula to determine the molecular formula for the unknown compound.

Data and Analysis:

1. Record appropriate raw data for each of the unknowns. 

2. Enter your raw data into the spreadsheet that has been created for you.  

3. The columns that have red headings need to have formulas that you make.  

4. You should only make the formulas once in the top row.  You should drag/copy the formulas to the other cells below.  

5. Save your spreadsheet with the file name: LastName1_LastName2_ElementAnalysis.xls

6. Put the spreadsheet on the shared drive:  T:\IB Chemistry
7. Show one complete calculation (sample A) on paper.  Include error propagation for mass of each element. 







