Internal assessment resource reference number Chem/3/2 – E3

PAGE FOR TEACHER USE


[image: image1.png]National Certificate of Educational Achievement
TAUMATA MATAURANGA A-MOTU KUA TAEA




2006

Internal Assessment Resource 

Subject Reference: Chemistry 3.2

Internal assessment resource reference number: 

Chem/3/2_E3

How much iron?
Supports internal assessment for:

Achievement Standard: 90695 version 2

Title: Determine the concentration of an oxidant or reductant by titration

Credits: 2

Date version published: 
January 2006

Ministry of Education 
For use in internal assessment

quality assurance status 
from 2006.

Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Context/setting:

Iron is present in commercial iron tablets as soluble iron(II) sulfate (FeSO4.7H2O) or iron(II) glucanate.  Whatever the form, the mass of iron per tablet is the same.

The solid tablets are stable but sulfuric acid is needed in the tablet solution to prevent oxidation to Fe3+.

Conditions:

This is to be an individual practical activity.  If it is necessary students may share equipment and/or solutions, but they must collect and process only their own data.  The suggested time is 1-2 hours, which need not be continuous, provided both the practical work and the processing of data are carried out under supervised conditions.

Resource requirements:
Standard titration equipment

Standard potassium permanganate (approx 0.0100 mol L–1) with concentration stated to 3 significant figures, eg 0.00956 mol L–1
A solution of iron(II) can be prepared as follows:

· dissolve 13.5 g of FeSO4.7H2O in distilled or de-ionised water, add 400 mL of 2 mol L–1 H2SO4 and make up to 1 litre in a volumetric flask

· dissolve 19.0 g of Fe(NH4)2(SO4)2.6H2O in distilled or de-ionised water, add 400 mL of 2 mol L–1 H2SO4 and make up to 1 litre in a volumetric flask

A solution of 25 iron tablets can be prepared as follows:

· Crush the tablets, dissolve in 400 mL of 2 mol L–1 H2SO4 and make up to 1 litre with distilled or de-ionised water in a volumetric flask.

Additional information:
Teachers should carry out the given procedure prior to the student assessment to determine the expected outcome.
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Student Instructions Sheet

This is an individual practical activity.   Time allowed  _________________

Introduction

Iron tablets are needed by people who have a low blood count.  A pharmaceutical company produces tablets that contain 105 mg of iron(II) per tablet.  Using a solution of standard potassium permanganate it is possible to analyse a sample of iron tablets to determine the amount of Fe2+ in the tablet.

The equation for the reaction that occurs is:

MnO4–   +   8H+   +   5Fe2+     (     Mn2+   +   4H2O   +   5Fe3+
In this activity you will carry out a similar oxidation-reduction titration to determine the concentration of a solution of FeSO4.  This solution also contains sulfuric acid to stabilise the Fe2+ in the solution.  This acid is also required for the reaction in the titration.

Aim:
To determine the mass of iron in a solution.

You will need:
· a 25 mL pipette

· pipette filler

· burette

· conical flasks

· wash bottle of distilled or de-ionised water

· standard potassium permanganate

· a solution of Fe2+ (equivalent to 25 iron tablets per litre).

Task instructions:

Part A:  Procedure

1) Pipette a 25 mL sample (aliquot) of the iron(II) solution into a conical flask and titrate with the standard potassium permanganate solution.  A faint pink colour should persist for 15 seconds at the endpoint.

2) Record all titration data in a table in the space provided.  Include initial and final burette volumes.

3) Repeat the titration until you have concordant results.

Results:

Record the concentration of permanganate solution used = _________________

Part B:  Calculations
SHOW ALL WORKING AND INCLUDE UNITS

1) Determine the average volume of potassium permanganate used.

2) Calculate the concentration of Fe2+ in the iron(II) solution.  Give your answer to three significant figures.

3) Calculate the concentration of Fe2+ ions in the iron(II) solution in g L–1.

Give your answer to three significant figures.    (M(Fe) = 55.9 g mol–1)

AS90695 Version 2

Assessment schedule: Chem/3/2 – E3:  “How much iron?”
	task
	evidence towards achievement
	evidence towards achievement with merit
	evidence towards achievement with excellence

	Part A

Carry out an oxidation–reduction titration.

Part B

Calculate the concentration of an oxidant or reductant.


	Data is recorded.

At least two titre values are recorded within a range of 0.6 mL (the concordant titres).

The average of concordant titre values is within 0.6 mL of the expected volume.

Expected volume = 

Only titre values within a range of 0.6 mL are used to calculate the average volume.

The concentration of Fe2+ is determined using a correct procedure with no more than one minor mathematical error.


	Data is recorded.

At least three titre values are recorded within a range of 0.4 mL (the concordant titres).

The average of concordant titre values is within 0.4 mL of the expected volume.

Only titre values within a range of 0.4 mL are used to calculate the average volume.

The concentrations of Fe2+ in mol L–1 and g L(1 are both calculated using a correct procedure.


	Data is recorded.

At least three titre values are recorded within a range of 0.2 mL (the concordant titres).

The average of concordant titre values is within 0.2 mL of the expected volume.

Only titre values within a range of 0.2 mL are used to calculate the average volume.

The concentrations of Fe2+ in mol L–1 and g L(1 are both correctly determined and given to three significant figures.


The candidate must submit evidence for both Part A and Part B for the minimum standard above in order to achieve a grade.
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