YEAR 13 PRACTICAL 11
DETERMINING THE WATER OF CRYSTALLISATION OF A SAMPLE OF AMMONIUM IRON (II) SULPHATE
Introduction

The manganate (VII) ion, MnO4-, usually found as KMnO4, is a good oxidising agent in acidic solution, being easily reduced to Mn2+ ions. It can oxidise Fe2+ ions to Fe3+ ions.
KMnO4 is very useful reagent in volumetric analysis. It is usually prepared as a solution of concentration 0.020 moldm-3, and is always placed in the burette.

Your task is to use 0.020 moldm-3 potassium manganate (VII) solution to find the number of moles of water of crystallisation in ammonium iron (II) sulphate, (NH4)2Fe(SO4)2.xH2O.
Theory

a) Write a half-equation for the reduction of MnO4- ions to Mn2+ ions in acidic solution.

b) Write a half-equation for the oxidation of Fe2+ to Fe3+
c) Hence write an ionic equation to show the oxidation of Fe2+ to Fe3+ by MnO4- ions in acidic solution

d) Decide on an ideal titre volume and calculate how many moles of KMnO4 this contains.
e) Deduce how many moles of Fe2+ ions are required for a sensible titration.
f) Assuming multiple samples are required, determine a suitable mass to be weighed out in into a 250 cm3 volumetric flask.

Procedure

a)
Prepare 250 cm3 of a solution of ammonium iron (II) sulphate using the mass you have calculated.

b)
Pipette 25.0 cm3 of this solution into a conical flask.

c)

Add 25 cm3 of 1 moldm-3 sulphuric acid in a measuring cylinder.
d)

Titrate the mixture against the potassium manganate (VII) until a 
permament pink colour appears in the conical flask.
e)
Record the titre volume and repeat until concordant values are obtained.

Analysis and Evaluation
a) Deduce the value of x in ammonium iron (II) sulphate.
b) Deduce the percentage error in your answer.

c) Work out the apparatus error in experiment 1 and compare it to your percentage error.

d) Suggest two disadvantages of using potassium manganate (VII) in volumetric analysis.

e) Suggest two advantages of using potassium manganate (VII) in volumetric analysis.

