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Pre-lab: Experiment 5: Determination of  
an Empirical Formula 

 

Format & Clarity of the Report: See lab report checklist.  You are graded on how you format the 
lab and record your data, not just data collection. 

Before class starts: Read the lab for the week carefully before you start writing your pre-lab. 
The purpose, introduction, and procedure should be neatly written in your lab book before 
class starts. Keep the introduction and the purpose separate. Pre-lab questions need to be 
correctly answered. 

Spacing:  You will probably use less than 0.5 page for your purpose and 0.5 page for your 
METHOD, 1-2 pages for the procedure, 1 page for the data table, calculations, and results table, 1-
2 page for the questions, and 1-2 result statement.  If you allot an appropriate amount of space, you 
will not have to mix labs together.  This is helpful if you have to do more than one in a week.  It 
makes life neater! (I have give suggestions for other allotments; look at them and use the one that 
makes the most sense to you.) 

Purpose: Address the following in your purpose: What will you determine in this lab?   

Introduction: You are writing a method here. The method is a summary of the procedure. It is 
very brief (think: How would I tweet this in maybe 3 tweets?).  It does not contain amounts of 
materials or individual steps.  

Procedure:  

§ In step 1, check your crucible.  You need a lid that fits the crucible.  

§ In step 4:it is really important that the magnesium strips be cut small.  If you have done 
this lab in the past where you coiled your magnesium strip, one word-DON’T. 

§ In step 8: it is important to heat the crucible and contents with the cover on.  You are 
roasting the metal and trying to get it so hot that when it encounters the oxygen in the air, it 
reacts immediately. 

§ In step 8: do not, I repeat, DO NOT LOOK AT THE LIGHT 

§ In step 13: COOL THE CRUCIBLE! Adding cold water to the hot crucible and contents 
will destroy your experiment. 

§ In step 13: watch how much water you add.  You are not making soup. 

§ RECORD ALL CHANGES-INCLUDING SMELLS 

Qualitative Observations/Data Collection: For this experiment, you should note colors, possible 
energy changes, and smells of the materials at given steps.  Did the crucible lose mass?  Gain mass?  
You should record any errors that occurred when carrying out the procedure, such as breaking the 
crucible or spilling the product.  It is probably preferable to use an analytical balance, because you 
will have more significant figures.  In any case, it is important to note the balance that you used for 
the lab. 
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Data Tables:  For this experiment, think about the data you collected:  masses before and after 
heating, which ones are the most important and will be used in future calculations 

Calculations:  See lab instructions for calculations 

Graph: No graph 

Results Tables: Moles of each element, the actual ratio, the formula from the ratio. 

Evaluation/discussion of results/error: You will not write a summary for this lab.  Questions 1 
and 2 cover many of the common errors that occur in this lab.  The answers to these questions will 
serve as the summary.  (see the question section below) 

FOR ANY STATEMENT: Submit a typed statement in 12 pt, serf font (i.e. Palatino, Garibaldi, or 
Times), using good grammar, syntax, and Standard English.   Complete sentences are used: short 
well-worded sentences are better than long, poorly, worded sentences.  The spelling has been 
checked.  Questions that are presented throughout the lab can be answered in a coherent set of 
paragraphs, but the points must be addressed within. All of this was done in a manner that was well 
thought out, logically presented and interesting to read.  The evaluation should be neatly trimmed 
and GLUED OR TAPED into your book (two copies, one original, one yellow).).  
Questions:  The questions are attached to the instructions.  Type the answers to 1 & 2 because 
they involve thought and you can edit before you place them in your lab book. Answering the 
question with, ‘too much’ or ‘too little’ will earn you zero points.  You want to discuss HOW the 
error will affect the calculation outcome, whether you made a mistake or not.  Make sure you have 
one copy for your white sheet and one copy for the yellow sheet. 

 
1. In this experiment, you determined the mass of oxygen (that combined with a weighed mass 

of magnesium) by subtraction: mass of product minus mass of original magnesium = mass 
of oxygen that combined.  As a result of this procedure, anything that was in the crucible at 
the end of the experiment, along with the magnesium oxide product, would cause an error in 
the figure that is recorded as "mass of oxygen". 

a.  Would extra mass in the crucible cause the "mass of oxygen" to be higher than 
expected, or lower than expected?  

b. How would this affect the moles of oxygen? 
c. How would this affect the ration of magnesium to oxygen in the formula? 

 
2. The correct formula for magnesium oxide is MgO, a 1.0 to 1.0 ratio. But sometimes in 

this experiment the ratio of Mg to O comes out too low. (Example: 0.9 Mg to 1.0 O) In 
that case, it means that the mass of oxygen (in the product) was higher than it should be 
relative to the mass of magnesium. The reverse can also happen; the ratio of oxygen to 
magnesium would be too low. An example would be: 1.2 to 1.0 (Mg to O). In such a 
case it must be that there has been too little oxygen (or too little weight at the end of the 
experiment, which registers as too little oxygen.)  

 In each case below, decide whether the situation described would lead to a calculated ratio of 
too much oxygen, or too little oxygen, and explain your reasoning. (The calculated ratio 
contains the mistake.)   

a. Putting in more water than is needed for reaction 3, and then not drying out 
this excess water. 

b. Having some Mg(OH)2 left in the crucible instead of converting it to MgO. 
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c. Having some Mg3N2 in the crucible as product, instead of pure MgO. 
d. Forgetting to weigh the cover along with the crucible and contents at the 

end. 
e. Letting a lot of the dense white smoke escape from the crucible during the 

burning. 
f. Not allowing all of the magnesium to react with oxygen. 

3. Here are some data from a similar experiment, to determine the empirical formula of an 
oxide of tin. Calculate the empirical formula according to these data. 

 
 mass of crucible, cover, and tin sample  21.76 g 
 mass of empty crucible with cover   19.66 g 
 
 mass of crucible and cover and sample,  
 after prolonged heating gives constant weight 22.29 g  


