ANALYSIS PRACTICE QUESTION 1

Determining the concentration of sodium carbonate and sodium hydrogencarbonate in a solution containing a mixture of the two
A solution contains a mixture of sodium carbonate and sodium hydrogencarbonate. 25 cm3 of this solution was titrated against 0.1 moldm-3 HCl using a mixture of methyl orange and phenolphthalein indicators. After 11.2 cm3 the solution turned from pink to yellow and after 29.3 cm3 the solution turned back to pink.

a)
Write an equation to show how HCl reacts with sodium carbonate in a 1:1 ratio.

b)
Write an equation to show how HCl reacts with sodium hydrogencarbonate.

c)
Draw a titration curve for the reaction and account for the colour changes that occur.

d)
Deduce the number of moles of carbonate ions, and hence their concentration in the original solution.

e)
Deduce the number of moles of hydrogencarbonate ions which did not come from the carbonate ions, and hence the concentration of hydrogencarbonate ions in the original solution.

