Unit 4 Chemistry Lab



        Name_____________________________________________

Finding the Empirical Formula of Magnesium Oxide

A.)Pre-lab

I.) Goal and Overview:

We will study the quantitative relationship behind the conservation of mass in chemical reactions by using the combustion reaction of magnesium metal (we’ll discuss combustion more in a few days). A solid strip of magnesium will react with oxygen from the air in a crucible, and the masses before and after the oxidation will be measured. The resulting masses are used to calculate the experimental empirical formula of magnesium oxide, which is then compared to the theoretical empirical formula. 

This lab illustrates (i) the law of conservation of mass and (ii) the law of constant composition.

(i) The total mass of the products of a reaction must equal the total mass of the reactants

(ii) Any size portion of a compound will have the same ratio of masses of the elements in the compound.

Molecular composition can be expressed three ways:

(i) In terms of the number of each type of atom per molecule or per formula unit (the formula).

(ii) In terms of the mass of each element per mole of compound.

(iii) In terms of the mass of each element present to the total mass of the compound (mass percent).

*REMINDER*: The empirical formula of a compound gives the lowest whole-number ratio of the atoms or moles of atoms that is consistent with the mass ratios measured by experiment.

Based on the masses of the solid reactant and product, the mass in grams and the amount in moles of Mg and O in the product can be determined:

mass of Mg + mass of O = mass of Mg?O?
OR
mass of O = mass of Mg?O? – mass of Mg
II.) Objectives of the data analysis:

-Determine the expected formula for the ionic oxide expected when Mg reacts with O2
-Find the theoretical and actual yields of Mg?O?
- Evaluate results using calculations and error analysis (see other lab handout for more info)
III.) For the curious: (some background info)
In 1778, Lavoisier concluded that combustion was a reaction of oxygen in the air with a sample of

matter. He realized that as the substance burned it gained mass, and the same mass was lost from the surrounding air. A great deal of chemical knowledge has been collected by using simple combustion experiments conducted with crucibles, burners, and balances. In this experiment, you are using this technique to experimentally determine the empirical formula of magnesium oxide.

B.) Experiment
IV.) Equipment: Balance, Crucible with Cover, Bunsen Burner, Ring Stand, Clay Triangle, & Magnesium metal

V.) Procedures: 

1. Mass the Crucible with Cover (record data)

2. Take the 5 cm magnesium strip. Coil the strip into a tight ball. Place the magnesium in the crucible and mass with cover (record data).

3. Find the mass of the magnesium. 

4. Place crucible over the bunsen burner, be sure the cover is on, and heat strongly(bottom of crucible at the tip of the inner blue flame) until all the metal looks powdery white (10-15 minutes). Allow to cool.
5. Mass the crucible and cover with the compound. (record data)

6. Find the mass of magnesium oxide (that is the substance in the crucible)
7. Determine the mass of oxygen.
8. Determine the empirical formula of Magnesium Oxide
VI.) Measured Data:





    (include units)
	Mass of crucible and cover


	

	Mass of crucible, cover and magnesium


	

	Mass of magnesium


	

	Mass of crucible, cover, 

and magnesium oxide
	

	Mass of magnesium oxide


	

	Mass of oxygen


	


C.) Post-lab

VII.) Calculations

Use your data table to work out the following calculations.
1.) Finding the experimental mass of oxygen:
(i) Use your data to calculate the experimental mass of oxygen.
2.) Finding the empirical formula:

(i) How many moles of Mg(s) did you use in the experiment?
(ii) How many moles of oxygen reacted with the strip of Mg (according to your data)?
(iii) Using your knowledge on how to determine an empirical formula and your answers from (i) and (ii), find the empirical formula of magnesium oxide.

3.) Finding percent composition by mass: (using your data)

(i) Calculate the % composition of Mg in your product.

(ii) Calculate the % composition of O in your product.

4.) Finding the theoretical mass of oxygen:

(i) Using your prior knowledge of writing chemical formulas, what would you expect the chemical formula of magnesium oxide to be? ____________________
(ii) What is the mole ratio of Mg:O in the chemical formula that you wrote in (i)?_____:_____
(iii) Using the mole ratio from (ii) and the number of moles of Mg from #2(i) calculate the theoretical (expected) mass of O.

5.) Finding percent error:
(i) Calculate percent error using the following formula:

% error=(




    )


Include in your write-up…
-Objective (5 pts)

-Data Table ( includes measured and calculated data) + Observations (15 pts)

-Calculations (Include % error calc shown and units on all values) (20 points)

-finding the % composition

-finding the empirical formula

-finding the theoretical mass of oxygen

-finding the percent error
-Error Analysis (cites reasons for YOUR error)(10 points)
**Must be Typed.. REFER  TO LAB RUBRIC for guidance**
	Criterion
	Possible
	Earned

	Objective
	
	

	 Explains the overall goal of the lab & the scientific explanation. *HINT: mention conservation of mass* (3-4 sent.)
	3.5
	

	  List the method used to complete the task (1-2 sent.)
	1.5
	

	Objective Total
	5
	

	
	
	

	Data  + Observations
	5
	

	Data is expressed using a data table for quantitative data
	4
	

	  All measured data is included 
	2
	

	  All calculated data is included 
	2
	

	  Units are clearly expressed
	1
	

	  Measurements are expressed with significant figures
	1
	

	Data Total
	15
	

	
	
	

	Calculations (same for each required calculation)
	
	

	Percent Composition:
	
	

	Calculation included
	1
	

	 Includes equation(s) used in general form (without values) or short explanation
	1
	

	 Includes calculations with substituted values in equation
	1
	

	 Includes units on all values
	1
	

	 Answer is expressed in appropriate significant figures
	1
	

	Sub-total
	5
	

	Empirical Formula
	
	

	Calculation included
	1
	

	 Includes equation(s) used in general form (without values) or short explanation
	1
	

	 Includes calculations with substituted values in equation
	1
	

	 Includes units on all values
	1
	

	 Answer is expressed in appropriate significant figures
	1
	

	Sub-total
	5
	

	Theoretical Mass of Oxygen
	
	

	Calculation included
	1
	

	 Includes equations used in general form (without values)
	1
	

	 Includes calculations with substituted values in equation
	1
	

	 Includes units on all values
	1
	

	 Answer is expressed in appropriate significant figures
	1
	

	Sub-total
	5
	

	Percent Error (mass of oxygen)
	
	

	Calculation included
	1
	

	 Includes equations used in general form (without values)
	1
	

	 Includes calculations with substituted values in equation
	1
	

	 Includes units on all values
	1
	

	 Answer is expressed in appropriate significant figures
	1
	

	Sub-total
	5
	

	Calculations Total
	20
	

	
	
	

	Error Analysis
	
	

	  Provides an error analysis
	4
	

	  Provides reasonable reasons that relates to their lab results
	3
	

	  Includes  a clear line of reasoning that outlines how the stated error related directly to the results
	2
	

	Includes ways to improve lab or lab technique  to minimize error
	1
	

	Error Analysis Total
	10
	

	
	
	

	Sub-Total
	50
	


x 100





|experimental value-theoretical value|





theoretical value





Name:








