AP Chemistry Lab #3 – 

How Can the Gram Atomic Mass of an Element be Determined?

The atomic mass of an element is the average value of the masses of the isotopes in a natural sample of that element.  The basis for these masses is the atom carbon-12.  One atomic mass unit is 1/12 the mass of carbon-12 or 1 a.m.u.  One mole of atoms is equal to the gram atomic mass of an element.  This is equal to 6.022 x 1023 atoms of an element.


In order to determine the gram atomic mass of an element, stoichiometry and the law of conservation of mass are used.  In this experiment, you will determine the gram atomic mass of silver (Ag) from the decomposition reaction of silver oxide (Ag2O).  Note also that the decomposition of silver oxide is also a redox or oxidation-reduction reaction.

Science Practices: [1.B, 2.A, 5.B, 5.C, 5.E, 6.B, 6.G]
Objective

Knowing the atomic mass of one element in a balanced decomposition reaction, how can the gram atomic mass of another element be determined?
Safety
1. Wear protective goggles and an apron throughout the laboratory activity.

2. Be careful when working with an open flame.

3. ALWAYS wear gloves when working with silver oxide.  Silver oxide will permanently stain your hands and clothes.

4. Wash your hands thoroughly before leaving the lab, and be careful not to touch anything that has come in contact with silver oxide.

Materials




1.80 grams silver oxide
crucible and cover
ring stand



iron ring


weighing boat
 
gloves



scoopula


clay triangle

crucible tongs






flint striker


balance 

safety glasses

Fischer burner 

lab apron

Procedure



Design a procedure that will determine the molar mass of silver.  Assume that you know the molecular formula of silver oxide and the molar mass of oxygen.  Start by writing out the balanced decomposition reaction of silver oxide. Write down a detailed step by step procedure.  You may use no more than 1.80 grams of silver oxide.  Make sure you remove all of the water from your crucible and lid before starting the experiment.  Show your proposed procedure to your teacher before attempting the experiment yourself.  You may use all of the equipment and chemicals listed above. Note, you may need to reheat your sample to confirm that all of silver oxide has decomposed.
Observations


Record all observations.

Data -  Mass Data for Decomposition of Silver Oxide


1.  Mass of crucible:




___________  grams


2.  Mass of crucible and silver oxide:


___________  grams


3.  Mass of crucible and silver product:

___________  grams


4.  Mass of crucible and silver product                       ___________  grams                                     

                 after reheating:

Calculations   

Write out the balanced chemical equation for the decomposition of silver oxide.

From the data you have collected, calculate the mass of silver produced.  

Using stoichiometry of the balanced chemical equation calculate the moles of 
silver atoms produced (Note, do not use the molar mass of silver in this calculation.  That is assumed to be unknown).

Calculate the molar mass of silver from your mass of silver and moles of silver 

calculations above.

What is your % error based on the actual gram atomic mass of silver?
Discussion
· Answer the objective.

· Write out the balanced reaction.  
· Include all final numerical calculations, such as gram atomic mass.

· What was the % error of the experiment?

· Discuss possible sources of error.  
Additional Discussion Questions
NOTE: you must write down the questions as well as the answers.  They must 
ALWAYS be in complete sentences.

1.  Write a balanced equation for the decomposition of silver oxide.  There are two different names for this type of reaction.  What are these names and explain why they are called them.

2.  Show the redox half reactions for the decomposition of silver oxide.

3.  What are the most likely sources or error in this experiment and how might this experiment be improved.

4.  Define the terms mole, and gram atomic mass.  What other terms are there for gram atomic mass?

5.  How many atoms of silver were produced in this experiment based on experimental calculations?
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