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A student does three titrations with dilute hydrochloric acid and potassium hydroxide
solution.

Look at the apparatus she uses.

~_— burette

3 dilute hydrochloric
— acid

25.0 cm?® of potassium
- hydroxide solution with three
_~~ drops of litmus indicator

(a) She uses a pipette to measure out the 25.0 cm3 of potassium hydroxide
solution.

25cm? pipette

Describe and explain one safety precaution that she should use with thepipette.

[2]



(b)

(c)

In her first titration the student measures the initial volume of

hydrochloric acid in the burette.

She slowly adds the acid until the potassium hydroxide is just neutralised. She

then measures the volume of the hydrochloric acid again.

Describe how she can tell when the potassium hydroxide solution is just

neutralised.

Look at the diagrams. They show parts of the burette during the firsttitration.

first titration

o —17
—1 —18
—2 —19
initial final
reading reading
Here is the student’s results table.

Titration number 1 2 3
final reading in cm3 375 32.1
initial reading in cm?3 20.4 15.0
titre (volume of acid 17 1 171

added) in cm3

(i) Complete the table by recording the burette readings from the diagrams.




(i)  The student thinks the mean titre is 17.1 cm3. Is she correct?
Explain your answer.
[1]

(d) The student does another titration to make a fertiliser called potassium
nitrate, KNO,.

Look at the equation for the reaction she uses.

KOH + HNO; = KNO3 + H,0

The relative formula masses, M,, of each compound are shown in the table.

Compound Formula Relative formula mass
potassium hydroxide KOH 56.1
nitric acid HNO, 63.0
potassium nitrate KNO4 101.1
water H,O 18.0

What is the atom economy for the reaction to make potassium nitrate?

Assume that water is a waste product.

ANSWET = e %

[2]
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