
[image: image1.jpg]A precipitate forms when two solutions are combined that produce a compound that is not soluble in water. A
common precipitate reaction is the one between solutions of silver nitrate and sodium chloride. Although silver
nitrate is soluble in water, the addition of a chloride ion to a solution of silver nitrate results in the formation of
silver chloride. Silver chloride is not soluble in water and a white precipitate forms. This is called a precipitation
reaction. Be sure to read section 4.3 in your textbook, pages 122-125, before beginning this experiment.

Many of your observations today will be based on precipitation reactions. The solubility rules, page 123 of your
textbook, enable us to predict whether or not a precipitate forms when two solutions are combined. You will use
these rules to explain the observations you make in today’s experiment.

When precipitation reactions occur we can write the complete balanced equation, or we can write the net ionic
equation. A balanced equation includes all of the species in solution, and a net ionic equation includes only the

species that are involved in the precipitation reaction. The following example shows how one would write a
balanced equation and a net ionic equation for the reaction between silver nitrate and sodium chloride.

NaCl(ag) + AgNOs(aq) — AgNO(s) + NaCl (balanced equation)
Ag'(aq) + CI'(ag) — AgCI(s) (net ionic equation)

The ions that remain in solution when a precipitation reaction occurs are called spectator ions. Spectator ions are
not included in net ionic equations.

Table 1. Solubility Rules for Ionic Compounds in Water

le Ioni unds
Insoluble Ionic Compounds
Compounds of Group IA ions (Li*, Na*, Metal hydroxides are insoluble except those of Group 1A
K*, Rb", Cs") and ammonium (NH,"). and larger members of Group 2A.
Common nitrates, acetates, perchlorates. Common carbonates and phosphates are insoluble except

Those of Group 1A and NH'.
Common chlorides, bromides, iodides except
those of Ag’, Pb**, Cu+ and Hg,". Fluorides Common sulfides are insoluble except those of Group 1A,
are soluble except those of Pb>". Group 2A and NH;".

Sulfates are soluble except those of Ca®, s,
Ba’", Ag" and Pb*".
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Part L. The Combination and Observation of Known Chemicals

The chart at the end of this experiment will be ﬁlledomwiﬂ:observaﬁonsmadedlmughoutthe experiment. The
first chemical compound to be tested is NaCl:

1. Appearance: color, texture, size of crystals (if applicable), etc.

2. Smell, if applicable (Caution: Do not directly smell chemicals. Fan some of the Vvapors toward your nose,
also known as wafting).

3. Water soluble: Dissolve 0.1 g of the solid (about the size of a match head) in 0.5 mL of deionized water in
a small test tube. A glass stirring rod can be used to help dissolve the solid.

4. pH: Is it acidic, basic, or neutral? Dip the glass stirring rod into the solution and touch it to a piece of
litmus paper. If it turns the red litmus bhu , the solution is basic. If it turns the blue litmus red, the solution
is acidic. If no change occurs in either case, the solution is neutral.

5. Using a plastic, disposable pipette, add 2-3 drops of the NaCl solution (from step 3) to 2-3 drops of
H,S0,, NaOH, HCI, AgNO;, and BaCl,. Did a precipitation appear? Did a reaction occur such as the
production of a gas? Be sure to record any changes/reactions on the chart (Note: ‘When reacting two
liquids solutions together, add one or two drops of each).

6. Ifasolid substance does not dissolve, drop the reagents directly on a small quantity (about the size of a
match head) of the solid substance and record your observations.

7. When the row for NaCl is complete, repeat this procedure with these solids (CaCl,, NaHCO;, CaCOs, and
Ci3H011) and the following solutions (H,SO;, HCI, CH;COOH, NH,0H, and NaOH).

Part I B—Net Ionic Equations

Write the net ionic equations for each precipitation reaction in your data table.

Part I1. Identification of Unknown Chemicals

Be sure to record the identity of your unknown solid compound and your unknown solution and the unknown
number in the space provided at the bottom of the chart.
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[image: image3.jpg]Data Table—Experiment 5: Identification of Common Chemicals

Appearance

Smell

‘Water
Soluble

pH

H;S0,4

NaOH

HC1

AgNO;

BaCl,

NaCl

CaCl,

NaHCO;

CaCOs

Ci2HzOn

H,S0,4

HCI

CH;COOH

NH,OH

NaOH

Solid
Unknown

Liquid
Unknown

Unknown solid is:

Unknown liquid is:

© James Madison Universitv and IMU Board of Visitors





