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Teacher Guidelines:

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

Context/setting:

Many commercial bleaches contain the hypochlorite ion (OCl–) as the active ingredient.  OCl– reacts with the iodide ion (I–) to produce iodine (I2).  Iodine reacts with the thiosulfate ion (S2O32–) by an oxidation reduction reaction, and hence a titration can be carried out to determine the concentration of the hypochlorite ion in a commercial bleach.

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

10 mL measuring cylinder

standard sodium thiosulfate solution (approx 0.1 mol L–1) with concentration stated to 3 significant figures, eg 0.106 mol L–1
10% potassium iodide solution

2 mol L–1 sulfuric acid

starch indicator

a diluted commercial bleach solution containing the hypochlorite ion (a dilution factor of 10 gives reasonable titration results).  Many bleaches contain 31.5 g L–1 of sodium hypochlorite.
Additional information:
Teachers should carry out the given procedure prior to the student practical assessment to determine the expected outcome for the bleach solution used.

2006

Internal Assessment Resource

Subject Reference: Chemistry 3.2

Internal assessment resource reference number: 

Chem/3/2_D3

Bleach
Supports internal assessment for:

Achievement Standard: 90695 version 2

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

Credits: 2

Student Instructions Sheet

This is to be an individual practical activity.  Time Allowed _________

Introduction

The hypochlorite ion, from NaOCl, is the active ingredient in a number of bleach solutions.

A commercial bleach solution, such as “Janola”, can be analysed by titration to determine the concentration of NaOCl present. 

The first step involves the formation of iodine from a solution containing an excess of iodide ions.  The iodide ions undergo an oxidation-reduction reaction with OCl– ions that produces iodine (yellow/brown in solution.

Hypochlorite ions react with iodide ions according to the equation;


OCl(    +    2I-    +   2H+       (      Cl(    +   I2   +   H2O

The iodine produced is then titrated with standardised sodium thiosulfate solution.  It reacts according to the equation below.



I2    +    2S2O32(        (      2I(     +    S4O62–
Since starch turns blue in the presence of iodine, it is used as an indicator for this final reaction.

The overall equation for both reactions is:


OCl(    +   2H+   +   2S2O32(      (     Cl(    +   S4O62(   +   H2O

Aim:  To determine the concentration of hypochlorite in a commercial bleach solution.

You will need:

· 25mL pipette

· pipette filler

· 10 mL measuring cylinder

· 10% aqueous potassium iodide solution

· starch indicator

· diluted bleach solution

· conical flasks

· dilute sulfuric acid solution (2 mol L–1)

· burette

· standard sodium thiosulfate solution

· wash bottle.

Task Instructions

Part A:  Procedure

1. Pipette 25 mL of the diluted bleach into a conical flask.

2. Using a measuring cylinder, add about 10 mL of 10% aqueous potassium iodide solution.  Swirl well to dissolve.

3. Using a measuring cylinder, add about 5 mL of dilute sulfuric acid and mix.

4. Titrate the liberated iodine with the standard sodium thiosulfate solution until a pale yellow colour is obtained.

5. Add starch solution and continue titrating until the blue-black colour just disappears.

6. Record all titration data in a table in the space below.  Include initial and final burette volumes.

7. Repeat the titration until you have concordant results.

Results

Record the concentration of sodium thiosulfate solution used =  _______________________

Part B:  Calculations - SHOW ALL WORKING AND INCLUDE UNITS

1. Determine the average volume of sodium thiosulfate solution used in the titration.

2. Calculate the concentration of hypochlorite ions (OCl() in the diluted bleach solution. 

3.
Calculate the concentration of NaOCl, in g L–1, in the solution of diluted bleach 


Give your answer to three significant figures.    (M(NaOCl) = 74.5 g mol–1)

AS90695 Version 2

Assessment schedule: Chem/3/2 – D 2:  “Bleach”
	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 OCl– in the diluted bleach 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 OCl– in the diluted bleach 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 OCl– in the diluted bleach 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 to minimum standard above in order to achieve a grade.
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