YEAR 13 PRACTICAL 12
DETERMINING THE WATER OF CRYSTALLISATION OF A SAMPLE OF ETHANEDIOIC ACID
Introduction

Your task is to use 0.020 moldm-3 potassium manganate (VII) solution to find the number of moles of water of crystallisation in one mole of hydrated ethanedioic acid, H2C2O4.xH2O. The reaction is slow and so the titration mixture must be heated.
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 C2O42- to CO2.
c) Hence write an ionic equation to show the oxidation of C2O42- to CO2 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 C2O42- 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 ethanedioic acid 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)
Place the sample in a water bath at 80 oC for five minutes. While you are waiting, prepare a second titre sample.

d)

Titrate the mixture against the potassium manganate (VII) until a 
permament pink colour appears in the conical flask. After each addition, swirl thoroughly and wait at least 10 seconds, as it may take some time for the manganate ions to react.
e)
Record the titre volume and repeat until concordant values are obtained.

Analysis and Evaluation
a) Deduce the value of x in hydrated ethanedioic acid.
b) Deduce the percentage error in your answer.

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

