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Lom copper(Il) nitrate 1sm hydrochloric acid
1.5 M sodium hydroxide 12 cm piece of aluminum'wire

Record Your Observations
Where instructed jn the Procedures, recorq your observations jn the Data
Table.

Procedures

1. In the 100 m} beaker, make a water bath by heating until boiling approxi-
mately 50 m] of water. This wil| pe used in Step 5.
2. While the water bath is heating make three marks that are 1 ¢ apart on a
13 x 100 mm test tube. Make the marks from the bottom up,
10M 3. Add1.om copper(l]) nitrate to the first mark on the test type.

copper(ll) nitrate > CAUTION Sodium hydroxide js 5 Caustic and cor-
gk rosive substance, Be certain to wear

safety goggles, apron, and gloves.
Figure 2.1 @ Avoid contact with skin and eyes.,
% % then notify your teacher,

4. Add 15 p sodium hydroxide to the second mark on the test tube, Miy with
the stirring roq. Rinse the stirring rod, Touch the bottom of the outside of
the test tube to see if heat hag been released. The copper containing prod.
uct is copper(Il) hydroxide. The other product js sodium nitrate,

Observation;

Observation:
1.5M sodium <=5 CAUTION Hydrochloric acid is a caustic and cor-
T i i

f

hydroxide

Figure 2.3 solution shoulq spill on yoy, immedi-

ately flush the area with water and

then notify your teacher.

6. Remove the test tube from the hot water bath, Turn off the bumer. Coo the
test tube and its contents for 2 minutes in room temperature water. Add
15m hydrochioric acid to the thirg mark. Mix with the stirring rod, Rinse
the stirring rod. The products are copper(ll) chioride anq water.

1.5M hydrochloric temperature change. Tivo reactions take place, Copper(l) chloride and ay.
acid : . . %

Observation: = \
- —\
Figure 2.3 {) \\
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8. Remove the wire from the test tube. Compare the copper formed to a  Strategy for Observation

Use all of your senses (except taste)

sample of copper wire.
- to observe changes that take place.
Observation: Record all information about
change.

Strategy for Inferring

Recall that a new substance is

9. Dispose of the solids and the liquids formed in the experiment as your formed in a chemical change. Which
teacher directs. Empty the water from the hot water bath. Clean all equip-  of your observations indicate that a
ment used. Remember to wash your hands before you leave the laboratory.  new substance is formed?

¥ Data Table

Reactants Products

Observations of Products
Precipitate (Solid) Supernate (Liquid)

Copper(I) nitrate
(blue solution)
+
Sodium hydroxide
(colorless solution)

Copper(Il) hydroxide

"
(heat)

Copper(ll) oxide

+ +

Hydrochloric acid

Aluminum

£
Copper(Il) chioride

Aluminum

+ +7

Hydrochloric acid

Questions
1. What are some causes of chemical changes?
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[image: image3.jpg]2. In what two ways is heat involved in chemical change? Cite specific instances from the experiment.

3. Identify the substances that are used or produced in this experiment. Distinguish between elements and com-
pounds.

4. In the last step of the experiment, where is the aluminum chloride? How could you recover it?

5. What is the color of solutions of copper compounds?

6. What are some of the substances used in this experiment that dissolve in water? ‘Which do not?

7. Complete the following word equations by referring to the procedures in the experiment.
(a) Copper(ll) nitrate + sodium hydroxide =

(8) Copper(Il) hydroxide + heat =

(c) Copper(I oxide + hydrochloric acid =

(d) Copper(Il) chioride + aluminum =

(e) Hydrochloric acid + aluminum =

General Conclusions

. List four types of observations that indicate when a chemical change has occurred.

2. Describe the advantages and disadvantages of recycling metals as was done in this experiment.
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