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11. Acid/Base Titration — The Basics [ '\, &)

a) The Technique

i) The Purpose — to find out concentration of an unknown acid or base.
ify Titration — means to slowly and accurately add known [acid] to an unknown
[base] (or vice versa) using a buret, until base is exactly

neutralized (“equivalence point™).

iii) Equivalence Point — when proportion of acid = proportion of base described
by the reaction.

Example: NaOH + HCl — NaCl + H;O
1 1
I mol base = [ mol acid at equivalence point
Example: 3NaOH + H;POs — NaPOg + 3H,O
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3 mol base = [ mol acid ar equivalence point

" w) Strong Acid and Strong Base

i) Example: We have 150 mL of NaOH at an unkuown concentration. 75 mL
of 0.300 M HC] must be added to reach the @qm‘vaience point. What is

[NaOHJ?

HC1 + NaOH — H,0 + NaCl -

Moles HCI =M x L = (0.300 M)(0.075 L) = 0.0225 moles

At equiv. point: moles HCI = moles NaOH = 0.0225 moles

[NaOH] = 0.0225 mol / 0.150 L = 0.150 M

ii) Example: 300 mL of unknown [H;SOy] is titrated with 600 mL of 0.400 ‘/1.
KOH What is the [H,804]?

HoSO4 + 2KOH — K380, + 2H,0

Moles KOH =M x L = (0.400 M)(0.6L) = 0.24 moles

At équiw:. point: 1‘111016“1‘12 SO4 =2 mole KOH

0.24 moles KOH x 1 mol H>,S80: = 0.12 moles H,S0;
2 mol KOH

[H2SO4]=0.12 moles /03 L =04 M



@ all titrations are repeated until two volumes are within £ 0.1 mL

s discard results from any titration that is outside this range

» yse average of bést results in calculations

Example: Volume of HCladded 1™ titration  41.75 mL
2™ titration 4132 mL

3% titration 4134 mL

Thus, volume HCl added = (41.32 +41.34)/2 =41.33 mL

i) Standard Solutions
What is it?

A solution with a very accurately known conceniration

How do we make one?

@ Use a very pure (99.9%) substance and dissolve an accurate mass in
water. Called a Primary Standard

0 T

Acidic Primary Standard Basic Primary Standard
oxalic acid sodium carbonate
HngO4®2H20 NEQCO}

@ Titrate a solution with a primary standard to accurately find the
concentration of the solution.
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