Teacher Notes for Percent Composition of Hydrates Lab
	C4.1x
	Molecular and Empirical Formulae Compounds have a fixed percent elemental composition. For a compound, the empirical formula can be calculated from the percent composition or the mass of each element. To determine the molecular formula from the empirical formula, the molar mass of the substance must also be known.

	C4.1a
	Calculate the percent by weight of each element in a compound based on the compound formula.

	C4.1b
	Calculate the empirical formula of a compound based on the percent by weight of each element in the compound.


Materials

· 5-10 mL test tubes
(lab can also be done with 5.0 grams hydrate and crucibles)
· Test tube clamps

· Bunsen burners

· Balances

· Watch glass

Procedure 

· Be sure that students move the test tube back and forth over the flame.  This will prevent cracking of the glassware

· Advise students to not burn the samples (reduce heating if smoke appears)

· The sample should turn blue to grey when all the water is removed

· Usually 2 heating’s are enough for accurate results

Calculations

· The correct empirical formula is   CuSO4 · 5 H2O    copper(II) sulfate pentahydrate
· Expected data: should lose approximately 0.72 grams of water (36%)

· Students should already know how to determine molar mass of a compound, determine a formula from percent composition data, calculate percent composition of a hydrate, and percent error
· Students can complete the theoretical % water calculations as a pre-lab

Sample calculations from lab data:

3.  1.30 g anhydrous / 2.00 g hydrate   =  65.0% anhydrous copper sulfate
4.  0.70 g water / 2.00 g hydrate  =  35% water
5.  65.0 g CuSO4

1 mol

=  0.407 mol CuSO4
                          

159.62 g


6.  35g H2O


1 mol

=  1.9 mol H2O




18.02 g

7.  CuSO4 
 0.407 mol    =   1

 H2O      1.9
    =   4.7   (~5)           

     

 0.407




  0.407


8.  What is the correct empirical formula:  __1_CuSO4  ·  __5_H2O    

Suggested method for collecting class data:

Before class the teacher should make a graph with percentage of water (range 25%-45%) on the y-axis and lab group number on the x-axis.  As the students complete question #4 ask them to post their results on the graph.  This could be done on an overhead projector, a piece of newsprint paper, or on the marker/blackboard in the classroom.  If students use sticky notes to post their results, the same poster could be used for multiple hours.
Posting class data allows the teacher to quickly assess if the students are in the 36% range.  If a team is not even close, the teacher can direct them to check their calculations or guide them in finding their errors.  This method of collecting class data also allows for a class discussion of possible sources of experimental error, this is very useful if students are not yet fully comfortable with error analysis.
