Determination of a Formula of a Compound Name:

Lab Exercise

Chemistry |1 Partner:
10 points

USE BLUE/BLACK INK!!!! Date: Hour:
Goal:

The goal of this lab is to determine the empirical formula of the copper oxide used during
the lab.

Research questions:  (If more room is needed to answer a question, additional pages may be
attached.)

1) What are the two possible formulas of copper oxide?

2) What are the modern (Roman numeral) names of the two possible compounds?

3) Why are there two possible formulas for copper oxide but not sodium oxide?

4) Write the two possible equations for the double displacement reaction of copper
oxide and hydrochloric acid:

5) Write the two separate equations for the single displacement reaction of the copper
compounds produced in question 4 and zinc metal:

6) A piece of iron with a mass of 85.65 g was burned in air. The mass of the iron oxide
produced was 118.37 g.

€)) Convert the mass of the initial iron to moles of iron.

(b) Using the law of conservation of mass, what mass of oxygen reacted with the
iron?

(©) Calculate the number of moles of oxygen in the product.



(d) Using the moles of iron and moles of oxygen, determine the empirical
formula of the iron oxide produced.

7. List at least two properties of each of the two possible copper oxides. Note any

dramatic differences between the two that would allow easy identification:

Materials:
2.5 g solid copper oxide 60 mL 3 M HCI
3 g mossy zinc 1 balance
3 100 mL beakers 1 filter paper
1 glass funnel 1 iron ring
1 ringstand 1 stirring rod with rubber policeman
1-2 medium scoops 1 forceps
1 massing cup 1 piece of shiny zinc metal
2 30 mL beakers 1 permanent marker
1 25 mL graduated cylinder 1 stopwatch
Hazards:

The student safety contract applies. As flammable hydrogen gas is formed during this lab,

no flames should be used.

Procedure:
1. Prepare equipment
a. physically and chemically clean glassware and scoops
b. dry glassware and scoops



c. label 30 mL beaker with copper oxide and initials
d. label a second 30 mL beaker with mossy zinc and initials
e. label a 100 mL beaker with 3 M HCI and initials
2. Obtain 2.50 g of copper oxide in the 30 mL beaker
3. Obtain 3 g of mossy zinc in a second 30 mL beaker
4. Obtain approximately 60 mL of 3 M HCI in the 100 mL beaker
5. Mass out 2.50 g of copper oxide in a 100 mL beaker
a. label 100 mL beaker with copper oxide + HCI + Zn and initials
a. mass the empty 100 mL beaker
b. move the riders over by 2.50 g
c. add copper oxide until pointer points to zero
d. return extra copper oxide to instructor
. Mass out 3 g of mossy zinc in a massing cup
. /Add about 25 mL of distilled water to the 100 mL beaker
. Add HCI to the copper oxide to dissolve it
a. measure out 25 mL of 3 M HCI
b. slowly add it to the copper oxide
c. stir until the solid dissolves
d. do not remove the stirring rod without rinsing it with distilled water
e. if some solid copper oxide remains, add more 3 M HCI in 2 mL increments
f. stir at least a minute after each addition
. Add zinc
a. add the 3 g of mossy zinc to the beaker of copper oxide + HCI
b. stir well for at least 10 minutes
NOTE: The solution should become colorless and solid copper should form.
c. test for completeness by adding a small piece of shiny zinc (if the zinc remains
shiny, the reaction is complete)
d. continue adding zinc and stirring until all of the copper is displaced from solution
6. Add more HCI
a. measure out 25 mL of 3 M HCI
b. add the HCI to the beaker of copper oxide + HCI + Zn
c. stir well
d. all of the Zn should react, and no additional bubbles of H, gas should form
. Filter the solution
a. write initials on a piece of filter paper
b. mass the piece of filter paper
c. filter the copper oxide + HCI + Zn solution into a 100 mL beaker
d. after the solution has filtered through, wash the filter paper with distilled water
THREE TIMES to remove all traces of solution
e. allow the filter paper to air dry
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8. Mass the dried filter paper and copper.
9. Clean up
Data:
Balance#
Mass of : 100 mL beaker g

100 mL beaker + copper oxide g

copper oxide g




Mass of: filter paper g

filter paper + copper g

copper g

Observations:

Calculations to work on a separate sheet (attach to the lab):
mass of oxygen in your copper oxide
empirical formula of your copper oxide
experimental percent of copper in your copper oxide (based on your masses)
theoretical percent of copper in your copper oxide (based on your empirical formula)
your percent error

Include a conclusion as well (attached to the calculations and lab)!
Lab handout based on the experiment “Determination of the Empirical Formula of Copper

Oxide” in Laboratory Experiments for Advanced Placement Chemistry (Second Edition) by S.A.
Vonderbrink (Flinn Scientific, 2006)




