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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 household cleaning products contain ammonia as the active agent.  Ammonia is a base and will react with an acid and it is this reaction that occurs during a titration.

Volumetric analysis can be used to determine the concentration of ammonia in a household cleaner.

Conditions:

This is an individual practical activity.

The practical must be carried out in a laboratory under conditions of careful supervision.

The suggested time allowed is 1 hour.

Resource requirements:

· 25.0 mL pipette 

· burette

· 2 conical flasks

· diluted cleaning solution containing ammonia (diluted about 1 in 10) 

· standard sulfuric acid solution (approximately 0.0500 mol L(1) 

· distilled water

· methyl orange indicator

· wash bottle

Additional information:

The teacher should carry out the given procedure prior to the student practical assessment to determine the expected outcome for the cleaning solution used.

Note:

When work is submitted to NZQA for external moderation the assessor must clearly identify the expected titre of sulfuric acid solution needed in the titration and the corresponding concentration of diluted cleaning solution.
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Time allowed: 1 hour
Student Instructions Sheet

This is an individual practical and written activity.

Task Instructions

Ammonia is the active agent in a number of household cleaners.  We can analyse, by titration, a household cleaning solution to determine the concentration of ammonia present.

You will need:

· 25.0 mL pipette 

· burette

· 2 conical flasks

· diluted household cleaning solution containing ammonia (diluted about 1 in 10) 

· standard sulfuric acid solution (approximately 0.0500 mol L(1) 

· distilled water

· methyl orange indicator

· wash bottle

Part A

· Record below the concentration of the standard sulfuric acid solution provided.

· Titrate 25.0 mL samples of the diluted household cleaner with the standard sulfuric acid solution using methyl orange indicator.

· Repeat the titration until you have concordant results.

· Record all of your burette readings in a systematic format that clearly indicates the volume of sulfuric acid used in each titration.

Concentration of standard sulfuric acid solution = _____________ mol L(1

Part B

1. Calculate the average titre volume for the sulfuric acid.

2. Use the known concentration of sulfuric acid to calculate the amount, in moles, of 
sulfuric acid.

3. The balanced equation for the reaction occurring in the titration is


     2 NH3  +  H2SO4                       (NH4)2SO4

Calculate the concentration of ammonia in the diluted cleaner used in the titration.


Give your answer to three significant figures.

AS90306 Version 2   Assessment schedule:  Ammonia Analysis  Chemistry 2.2 

	Evidence
	Judgement for Achievement
	Judgement for Merit
	Judgement for Excellence

	Task A

Initial and final volumes of sulfuric acid used in the titration are recorded.

These are used to determine the titre values.

Expected titre =                    


Task B

A calculation is carried out to determine the concentration of the ammonia in the diluted cleaning solution.


	Data is recorded.

At least two titres must fall within a range of 0.4 mL.

The average titre value must be within 0.8 mL of the expected outcome.

Using titration data calculation of the concentration of the unknown solution is carried out using appropriate procedure.

All titre values may be used to determine the average titre.

A minor error in the calculation is allowed but the concentration determined must be a sensible one.

There is no penalty for omitting units or inappropriate use of significant figures.
	Data is recorded.

At least three titres must fall within a range of 0.4 mL.

The average titre value is to be within 0.5 mL of the expected outcome.

Using only concordant titres the concentration of the unknown solution is correctly calculated.

There is no penalty for omitting units or inappropriate use of significant figures.
	The data is recorded.

At least three titres must fall within a range of 0.2 mL and the average titre value used is within 0.2 mL of the expected outcome.

Using only concordant titres the concentration of the unknown solution is correctly calculated.

The concentration calculated must have correct units and an appropriate number of significant figures.


Students must meet the criteria for both practical and theory for the level of achievement gained.

Student Name:  _____________________________

Assessment Sheet

Achievement Standard 90306 Version 2
To achieve the standard at each level the student must meet the requirements in both the practical and theory components.

Achievement



Practical: 
Data recorded showing 2 titre values within a range of 0.4 mL and


average titre within 0.8 mL of expected volume



Theory: 
No more than one minor error in the calculation of an unknown concentration

Achievement with Merit



Practical: 
Data recorded showing 3 titre values within a range of 0.4 mL and 


average titre within 0.5 mL of expected volume



Theory: 
Unknown concentration correctly calculated using concordant titres

Achievement with Excellence



Practical: 
Data recorded showing 3 titre values within a range of 0.2 mL and 


average titre within 0.2 mL of expected volume


Theory: 
Unknown concentration correctly calculated using concordant titres


Answer has correct concentration units and appropriate significant figures.

	Overall Grade
	Not Achieved
	A
	M
	E
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