Hydrolysis of Salts AP Chemistry Lab
Purpose:  To determine experimentally the effects of hydrolysis of salts on the acid/base properties of a solution.

Background:  Acidic and basic properties of aqueous solutions depend on the concentrations of hydrogen ions [H+] and hydroxide ions [OH-].  Water (the solvent in an aqueous solution) dissociates to a small extent into these ions according to the following equation:


H2O (l) ⇆ H+ (aq) + OH- (aq)

When the concentration of H+ is equal to the concentration of OH-, the solution is neutral (pH = 7).  When OH- ions exceed H+ ions, the solution is basic (pH >7).  For example, an aqueous solution of HCl has a greater concentration of H+ and is therefore acidic.  An aqueous solution of NaOH has a greater concentration of OH- ions and is therefore basic.

Salts, on the other hand, may undergo hydrolysis in water to form acidic, basic, or neutral solutions.  Hydrolysis of a salt is the reaction of the salt with water or its ions.  A salt is an ionic compound containing a cation other than H+ and an anion other than OH-.  The broad range of cations and anions that combine to form salts makes it more difficult to predict whether the resulting salt solution will be acidic, basic, or neutral.

In a dilute salt solution, a soluble salt dissociates completely into ions.  Thus, a water solution labeled “NaBr” actually contains no NaBr at all, only Na= ions and Br- ions.  The acid-base properties of such a salt as NaBr are determined by the behavior of its ions.  To decide whether a water solution of NaBr is acidic, basic, or neutral, the effect of the Na+ and Br- ions on the pH of water must be considered.  Some ions have no effect on the pH of water, some ions are acidic because they produce H+ ions in water, and others are basic because they produce OH- ions in water.  In this lab, you will test several salts for pH.  The salts will be dissolved in water, the pH of the resulting solutions will be measured, and chemical equations will be written.

Procedure:  Place a drop of each of the following solutions on a strip of pH paper, with distilled water as the 1st to be tested.  Allow to sit for 20 seconds and record the colors. Using the values indicated on the vial of paper, record the pH of each.  Indicate whether hydrolysis occurred with a yes or no.

Tests Solutions:

H2O



CuSO4




KNO3



K3PO4



Zn(NO3)2



NaHCO3
KCl



NaNO3



Mg(NO3)2
ZnSO4



NaHSO3



K2CO3
FeCl3



K2SO4




NH4Cl

NaC2H3O2


NaBr




Al2(SO4)3
NaCl



AlCl3




Na3PO4
Postlab Discussion Questions:

1. Group the salts in the following classifications: neutral, acid, and basic

2. Classify the ions in the salts.  Begin by listing all cations and anions that are neutral.  Using this list, then classify the ions that are acidic, and then basic.

3. Summarize any regularities observed for those ions that listed out as neutral, those that are acidic, and those that are basic.

4. For those salts that hydrolyzed, or gave acidic or basic behavior, write a net ionic equation for this reaction.

5. Predict what results would occur when each of the following salts dissolved in water.  

Na2S



NaH2PO4



NaF

6. Find and write out the definition for “acid anhydride” and “base anhydride”.  How do these terms relate to hydrolysis of a salt?

7. Underarm anti-perspirants use salts containing Al3+ ions.  Explain how this ion works to keep your underarms dry.  Can you think of any negative side effects when it works?

