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Calculating the pH of a Salt Solution: Salty and Delicious!

To calculate the pH of a salt solution, follow the thrilling three step process shown below!
1. Identify the ion of the salt that is actingasa_W£4 K acid or base. (This will be the ion that came from the
weak acid/base in the neutralization reaction).
a. Ifthe ion is acting as a weak @ i , write the hydrolysis reaction of the ion with water and set up a RICE
table using the _&_ expression.
i. The hydrolysis reaction for an acidic salt will always be the CO"H Oh reacting with water to
form 1307 and aweak £48¢
b. Iftheion is acting as a weak ba Se , write the hydrolysis reaction of the ion with water and set up a RICE
table using the _lﬁjg_ expression,
i. The hydrolysis reaction for an basic salt will always be the anian reacting with water to
form _OH™ and aweak _2Cid
¢. WATCH OUT: A classic trick question is to only provide K, values even when a Kp value is needed. Use the

relationship below to convert if needed!

1x 107 =K, X K,

2. Use one of the eqruations below to solve for EHS Dﬂ or L DH'-] .

= ][] where x = [H307] or K, = [x]1x]

a = Thal, Bl where x = [OH"]

3. Once you've calculated [H20%] or [OH7], solve for ?\J( or ? bH .

pH = -log[H30"] or pOH = -log[OH]

Guided Practice
1. Calculate the pH of a 0.10 M NH4Cl solution. The K. value for NHa* is 5.6 x 10729,
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2. Calculate the pH of a 0.30 Mﬁfflsolution. The K. value for HF is 7.2 x 1074,
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Muttiple Choice Practice
| A
3. What is the pH of a 1.0 x 1072 M solution of NaCN? (For HCN, K, = 1.0 x 10710},
3. betweenOand 3 - ¢. hbetween7and 10 K (C(\}’) - _\f_:_]i = g -1
b. between3and7 @ between 10 and 14 b fe-10

K = 2o =le-d 2 x= Lo =nJlieaen = Jlee = /e
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650 kl + HCO; {ag} + HC, 0. (aq) é—}l(‘:woaz'(aq) + H2C204(aq)1
A % (B

4. IfK>1, all of the following statements are true about the reaction aboveCE)‘?CEPT:
HC;04™ is a weaker base than CO3%".
b, HCO:™ and H,;C,04 are both acting as acids in the reaction.
c. Thereaction lies far to the right (favors products).

d. Lowering the temperature of the solution will decrease the value of K.

5. Which of the following would form a basic solution when dissolved in water?

a. HCl b. LCl e, NHaCI @ NaCzH30;
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