Chemistyry 122. Bcid Base Unit

Chapter 19.2, Water Equilibrium Notes

Objective: Describe how [H'] and [OH ] are related in an aqueous solution. Classify the solution
as neutral, acidic or basic given the [H*] or [OH]. Convert the [H'] and [OH] into pH and pOH
values.
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About 2 molecules out of every i LiHn . Water molecules have enough
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When water ionizes, or falls apartinto ions: itis called the <% i of water
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The proton or hydrogen ion usually attaches to another water molecule, creating the
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The self-ionization of water occurs to a v extent:
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Since they are equal, a neutral solution results from water
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For all aqueous solutions, the product of the hydrogen-ion Concentration and the hy’droxidé-
ion concentration equals 1.0 x 1o

Kw is constant in €very aqueous solution:
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If we know one, other can be determined by inputting the valye of the known concentration
and using the kw constant value. We can also determine the acidity or basicity of the solution.
Af[H]>107,itis__ aeidie g [OH] < 107

HIHT <107, itis  Sopere and [OH]>107

Example 1
Calculate the OH- concentration of a 0.20M solution of HNO3
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Example 2 _
Calculate the H' ion concentration in a solution of 0.32 mol/L Ba(OH)a.

Step 1: Write the balanced Ionization equation
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Step 2: Calculate the concentration of each entity.
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Step 3: Use Kwto calculate the [H*] or [OHT]

Problems!

1. What is the hydroxide ion concentration in a solution that has a hydrogen ion

 concentration of 6.8 x 10 1°M? Is the solution acidic or basic?

2. I the hydroxide ion concentration in a solution is 5.67 x 10°*M, calculate the hydrogen
ion concentration. Is the solution acidic or basic.

3. A0.15M solution of hydrochloric acid at 559C is found to have a hydrogen ion
concentration of 0.15M. Calculate the concentration of hydroxide ions.

4. Calculate the hydrogen ion concentration in a 0.25M solution of barium hydroxide.

5. Determine the hydrogen and hydroxide ion concentrations in 500. mL of an aqueous
solution containing 2.6 grams of sodium hydroxide.

6. The hydrogen ion concentration in an industrial effluent is 4.40 mmol/L (4.40 x103
mol/L). Determine the concentration of hydroxide ions in the effluent.

7. The hydroxide ion concentration in a household cleaner is 0.299mmol/L. Calculate the
hydrogen ion concentration in the cleaner. .

8. Calculate the hydroxide ion concentration in a solution prepared by dissolving 0.37g of
hydrogen chloride in 250mi of water. '

9. Calculate the hydrogen ion concentration in a saturated solution of calcium hydroxide
that has a solubility of 6.9 mmol/L.

10. What is the hydrogen ion concentration in a solution made by dissolving 20.0g of
potassium hydroxide in water to form 500mt of solution?




