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Acid-base titration curves

This activity assesses:

Unit:
8949
Characterise the composition of acid and base solutions (Level 3).

Element:
2
Characterise acid-base titration curves.

CONDITIONS:

Formal activity.

INSTRUCTIONS:
Task A
Sketch the titration curves for each of the acid-base titrations given below.

In each case, estimate the approximate pH value for the initial solution, the equivalence point and the buffer region and use these to sketch the curve.

Note: No precise calculations are required, but pH values must be within an appropriate range (plus or minus 1.5 pH units of correct value).

1.
Addition of 0.100 mol L-1 NaOH to 20 mL of 0.100 mol L-1 ascorbic acid (Vitamin C).


pKa(ascorbic acid) = 4.10.


2.
Addition of 0.100 mol L-1 HCl to 20 mL of 0.100 mol L-1 solution of the weak base morphine.


The pKa of the conjugate acid of morphine is = 8.21.


2.1(
Task B
From the following list of indicators, select the indicator which is most likely to change colour at the equivalence point for each of the above titrations.


thymol blue
pKa = 1.7


methyl red
pKa = 5.0


thymol blue 
pKa = 8.9

Titration
Indicator

NaOH and ascorbic acid


HCl and morphine


2.2(
Assessment Schedule: Acid-base titration curves

Unit Standard 8949

Task Number
Element and Performance Criteria
Evidence
(The answers or performance expected from the students)
Judgement
(A statement that defines the standard to be achieved)

A
2.1
NaOH and ascorbic acid
initial pH
1.5 - 4.5

Equivalence pH
7.5 - 10.5

Buffer pH
value centred on pH of 4.1

HCl and morphine
initial pH
9.5 - 12.5

Equivalence pH
3.5 - 6.5

Buffer pH
value centred on pH of 8.2.
The shapes of the curves are appropriate.

For each curve, 2 of the pH values are correctly marked within the stated range

B
2.2
NaOH and ascorbic acid: thymol blue.

HCl and morphine: methyl red.
Both indicators correctly selected
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