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calculations to determine the theoretical yield of Cu(s) from one of the reactions, and then compare the actual
yield to determine the percent yield.

v Procedure

1. Label two 250-mL beakers “1” and “2,” respectively. Record the mass of beaker 1.

2. Measure out the following amounts of CuCl,*2H,0, add to the beakers, and record the actual masses:
» (.50 g CuCl,*2H,0 into beaker 1 e
* 0.70 g CuCl,*2H,0 into beaker 2

3. Add 50 mL deionized H,O to each of the beakers; gently mix the solutions until the copper salt is completely
dissolved.

4. Measure out the following amounts of aluminum foil and add to the beakers in small pieces; record the
actual masses:
e 0.25 g Al(s) into beaker 1
« 0.05 g Al(s) into beaker 2

5. Inspect the contents of each beaker and record all observations (e.g., colors, smell, bubbling, heat
formation, etc.).

6. Stir the contents of each beaker periodically with a glass stirring rod and record any changes you observe.

7. Once the reactions are complete (how do you know this?), record the colors of the beaker contents and any
other observations.

8. In beaker 1, if excess aluminum foil is still observed, then in a hood, add 6 M HCI in small portions until the
foil is completely reacted.

9. After allowing the solid copper product to settle, decant the solution, being careful to not lose any of the

- copper.
10. Wash the copper solid with 15 mL of deionized water, let solid settle, and decant; repeat once.
& 11. Wash the copper solid with 10 mL of methanol, let solid settle, and decant.
et 12. In the hood, heat beaker 1 containing the copper solid on a hot plate at a low setting until dry. Note: Avoid

heating at high temperatures for longer periods of time, which may cause the unwanted oxidation of the
copper product.

13. After cooling, record the mass of beaker 1 and its contents.

14. Now, take a third 250-mL beaker and add 0.70 g CuCl,*2H,0 (record actual mass) and 50 mL
deionized H,0.

15. Determine how much Al(s) is needed (i.., the stoichiometric amount) in order to completely react all of
the CuCl,. Measure this amount out (record mass) and add it to beaker in small pieces.

16. Record your observations initially, during the reaction, and at the conclusion of the reaction.

17. Dispose of the contents of the beakers as indicated by your instructor.
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2. Mass of CuCl,*2H,0: Beaker 1: oL (el 2
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3. Mass of Al(s): Beaker 1: A4 9
Beaker 2: - 6 A
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Changes
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After reaction
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5. Mass of beaker_l + contents:
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6. Mass of CuCl,2H,0; Bealé;%:
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7. Mass of Al(s):

8. Observations for reaction:
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9. Beaker | calculations:
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y Moles of CuCl,»2H,0:
_\q(:>/“\i, H“‘f‘I
: R kY

_;%/ Moles of Cu(s) produced (theoretical):
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Moles of AICI; produced (theoretical):

T}{'\Beaker 3 calculations:
Moles of CuCl,»2H,0:’

Moles of Al(s):
Moles of Cu(s) produced (theoretical):
Moles of AICl; produced (theoretical):

Reflection Questions

products? Explain.
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1. For the reactions in beakers 1 and 2, each had a total mass of reactants of ~0.75 g.
(a) Which combination of reactants (beaker 1 or 2) will produce the largest total number of moles of
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(b) Which combination of reactants (beaker 1 or 2) will produce the largest total number of grams of
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2. For each reaction, what observation(s) indicated that the reaction was complete? Also, why did each

reaction stop—be specific?

() Beaker 1: - 11 ;,,;;:-.s_&;f\j <tep . be

(b) Beaker 2:
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3. For each reaction, based onyour calculations, which reactant was the limiting reactant? How did your
observations for each reaction reinforce your answer?

(a) Beaker 1: A [' p

(b) Beaker2: /| L.

\‘}(ﬁ Beaker 3:
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4. Tsit true that there is a limiting reactant present in any reaction that is run? Explain. }/«" 5
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5. For the reaction in beaker 2, what experimental errors could have possibly contributed to your percent
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6. If all water was removed from beakers 1 through 3, list the chemical species that would be left in the
beakers: Iy
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(b) Beaker 2: 2 \ & -
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Connection

Based on your experience in this lab, draw a connection to something in your everyday life or the world around
you (something not mentioned in the background section):
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