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	Introduction:

Some salts change the pH of a solution by interacting with H2O.  This is called hydrolysis and is the reason that the equivalence point of titrations is not always pH = 7.

Equipment:

12-well plate

distilled water

universal indicator
toothpicks

six salts

test tube rack


Write the formula for each of the six salts.
	sodium sulfate
	sodium acetate
	potassium chloride
	magnesium sulfate
	ammonium chloride
	sodium sulfite

	Na2SO4
	NaC2H3O2
	KCl
	MgSO4
	NH4Cl
	Na2SO3


Review what you know about the pH at the equivalence point of titrations:
	Acid
	Base
	Resulting Solution is Acidic (pH<7)? Basic (pH>7)? Neutral (pH=7)?

	Strong
	Strong
	neutral  (pH=7)

	Weak
	Strong
	basic (pH>7)

	Strong
	Weak
	acidic (pH<7)

	Weak
	Weak
	it depends on which is weaker


Each of the salts can be considered the product of an acid + a base.  Write the formula of the acid and base that produces each salt.  Predict whether each salt will result in a solution that is acidic or basic.
	Salt
	Acid Formula
	Strong/Weak?
	Base Formula
	Strong/Weak?
	Resulting Sol’n

	sodium sulfate
	H2SO4
	strong
	NaOH
	strong
	neutral

	sodium acetate
	HC2H3O2
	weak
	NaOH
	strong
	basic

	potassium chloride
	HCl
	strong
	KOH
	strong
	neutral

	magnesium sulfate
	H2SO4
	strong
	Mg(OH)2
	low solubility
	acidic**

	ammonium chloride
	HCl
	strong
	NH4OH
	weak
	acidic

	sodium sulfite
	H2SO3
	weak
	NaOH
	strong
	basic


Test Your Predictions:
· In seven of the wells place 10 drops of distilled water and 2 drops of universal indicator.  Gently swirl the plate to mix.  Each of the seven wells should have the same green (pH = 7) color.

· Carefully add several granules of one of the salts to each six of the wells.  If necessary, use the toothpicks to stir.  Keep track of which salt is in which well.  What is the 7th cell for? _experimental control___

· Record the color of each solution:

	sodium sulfate
	sodium acetate
	potassium chloride
	magnesium sulfate
	ammonium chloride
	sodium sulfite

	green
	orange
	green
	yellow-orange
	blue
	blue


Explaining Your Results:
You can predict the pH of the salt solution using the strength of the acid & base that formed the salt.  Explaining the pH of the solution, however, actually involves the strength of the conjugate acid and conjugate base.

The conjugate acid of a strong base is very weak and does not affect the pH of the resulting solution.

The conjugate base of a strong acid is very weak and does not affect the pH of the resulting solution.

Indicate the conjugate acids of weak bases or conjugate bases of weak acids in this chart.

Note: most of the chart will be blank.
	Salt
	conj. base of weak acid
	conj. acid of weak base
	Solution pH

	sodium sulfate
	---
	---
	7

	sodium acetate
	C2H3O2-
	---
	>7

	potassium chloride
	---
	---
	7

	magnesium sulfate
	---
	**Mg(H2O)2+
	<7

	ammonium chloride
	---
	NH4+
	<7

	sodium sulfite
	SO32-
	---
	>7


For each solution that changed color (pH), write a net equation that shows the hydrolysis involved.

	Salt
	Solution pH
	Hydrolysis equation (if applicable)

	sodium sulfate
	7
	

	sodium acetate
	>7
	C2H3O2-  +  H2O  (  HC2H3O2  +  OH-

	potassium chloride
	7
	

	magnesium sulfate
	<7
	Mg(H2O)2+  +  H2O  (  H3O+  +  MgOH+

	ammonium chloride
	<7
	NH4+  +  H2O  (  H3O+  +  NH3

	sodium sulfite
	>7
	SO32-  +  H2O  (  HSO3-  +  OH-


**When you read the Ch 18 Bluffer’s Guide, there are several types of chemicals that make a solution acidic.  One of those is illustrated with NH4+, the conjugate acid of a weak base.  Ammonium ion or an amine (such as methylamine, CH3NH2) are the only examples of the conjugate acid of a weak base that I know of.

Another situation is illustrated by Mg2+ ions.  Metal ions (aluminum and iron ions are good examples) can attract water molecules, help polarize the O-H bond and encourage a H+ ion to move to a passing water molecule.

Mg(H2O)42+  + H2O  (  H3O+  +  Mg(H2O)3OH+
or

Mg(H2O)2+  +  H2O  (  H3O+  +  MgOH+
I may remove this example from this worksheet or create a special section for metal ions since it just seems like too many ideas for one labette.  I think I am “muddying the waters” of understanding here.

The issue here is that it is pretty easy to find varied examples of conjugate bases of weak acids, but there really aren’t very many examples of conjugate acids of weak bases... except ammonium.
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