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EXPERIMENT 26: HYDROLYSIS

Equipment: 5 test tubes, rack, glass rod.
Materials: red and blue litmus paper, 1-2g of the following: NaCl, Na;CO;, NazPO,, Al(SO,),, AICI;,
NH,CI, (NH,),S0,, wood splints (as spatulas).

In this experiment you will learn why some highly basic household cleaning agents do not have
to contain KOH or NaOH and why "excess stomach acid”" can be neutralized with NaHCQO;.

A. Dissolve a pinch of NaCl in about 1/3 test tube of water. Dissolve similar amounts of Na,CO,
and Na,PO, in each of two other test tubes. Test each of these solutions with red and blue
litmus paper and with pH paper. Enter your findings in the table below.

1.  Which ion must be in excess in order to cause the results observed in two of the test
tubes?

2. What is the source of this ion?

B. Dissolve a pinch of AL(SO,), or AICL, in about 1/3 test tube of water and a similar amount of
NH,CI or (NH,),SO, in another test tube of water. Test each solution with red and blue litmus
paper and with pH paper. Enter your findings in the table below.

3. Which ion must be in excess in order to cause the results observed?

4. What is the source of this ion?

Table I

SALT SOLUTIONS USED | EFFECT ON LITMUS | pH | ION IN EXCESS
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5. It is often convenient to have a fast and simple way of predicting the result of hydrolysis
of a given salt solution. One way is to consider hydrolysis the reverse of neutralization
and then to compare the strengths of the acid and base produced according to the
Arrhenius Theory. Neutralization: acid + base = salt + water

Hydrolysis: salt + water = acid + base
Complete and balance the following equations.
If applicabile, circle or underline the stronger of the acid and base.

Is the solution expected to be acidic or basic?

Na,CO; + HOH = + A

+ —

Na,PO, + HOH

KNO, + HOH = +

NH,Cl + HOH = +

6. Even though the Arrhenius Theory correctly predicts the pH of a given salt solution,
chemists think the proton transfer ideas of the Brénsted-Lowry Theory are closer to

what is really happening in hydrolysis.

Use your conjugate acid-base table (Reference Table L) to help you complete the following

equations.

CO,? + HOH = +
PO,® + HOH = +
NH," + HOH = +
Al(H,0)" + HOH = +

C. Use both the Arrhenius Theory and the Brénsted-Lowry Theory to predict the pH of solution due
to the hydrolysis of the following salt solutions. Test your predictions with pH paper and litmus

paper.
Table II

SALT SOLUTION Prediction: pH OF REASON or Explanation
USED Acidic, Basic, Neutral | SOLUTION

NaNO,

Cuso,

FeSO,
K,SO,

CONCLUSIONS
According to the Bronsted-Lowry Theory, hydrolysis is the slight reaction between the

or of a sall, and waler to give an excess of

ions or ions.
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