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General Statement 

 Every student is expected to keep up to date with all set exercises, practical investigations and 

SAC work. 

 Preparation for the Unit 3 exam begins now!! The exercises that are set from the text book or 

from handouts will be considered to be the bare minimum – you are advised to extend your 

studies by using the text books in the library and by doing a variety of problems from other 

sources (Study On is the prescribed revision title but you could also use Checkpoints or 

NEAP Smart Study). 

 The Areas of Study from the VCAA course description booklet are listed on p.3, you must make 

sure that you know how to address all of these in order to achieve a high grade in the 1
st
 exam. 

 You are not permitted a “cheat sheet” for Year 12 Chemistry exams but you are supplied with a 

VCAA Data Sheets – supplied as a separate handout and emailed as a PDF. 

 

Resources 

 You should have purchased Study On  - you must start using it straight away. NEAP Smart 

Study, Cambridge Checkpoints A+ Study Notes, Exam Busters, Chem Notes, Chemistry at 

Work, Jacaranda Study Cards, Pearson Education Podcrammers are other possible resources. 

 Various CD-ROMs should be available within the Science Department. 

 Some Web Sites: www.vcaa.vic.edu.au/vce/studies/chemistry/chemindex.html (the VCAA 

chemistry index) http://www.cea.asn.au/Frontpage/ (this is the address of the Chemistry 

Education Association and they offer a tertiary scholarship for a student who gets a study score of 

44 or higher),  
 

http://www.vcaa.vic.edu.au/vce/studies/chemistry/chemindex.html
http://www.cea.asn.au/Frontpage/


Unit 3 SAC Work 
The internal assessment for Unit 3 Chemistry includes assessable tasks from the two learning 

“Outcomes” that are specific to the unit. 
 

Outcome 1: Evaluate the suitability of techniques and instruments used in 
chemical analysis 

SAC 1: Extended Practical Investigation 

An Extended Practical Investigation on quantitative analysis of consumer products. You are to 

choose 3 practical investigations from the following: 

 Experiment 1: Gravimetric determination of sulphur as sulphate in fertiliser 

 Experiment 17: Volumetric determination of the nitrogen content of lawn 

fertiliser 

 Experiment 24: Determination of the iron (II) content of lawn fertiliser by redox 

titration 

 Experiment 32: Colorimetric determination of the phosphorous content of lawn 

fertiliser 

Marks & Grading 

50 marks are allocated and your final report will be graded according to the grading sheet as shown 

on p.11 of this booklet 

Time Allowed 

Practical Work: 180-300 minutes. 

Report Write-up: Limited time out of class may be allocated to complete aspects of the final report 

writing but most of this work will be completed within class time. 

Approach to Tasks 

Practical work will be completed in pairs but the reports will be completed individually – it is not 

appropriate to have the same report, or a report that is too similar, to another student. 

Detailed Task Description 

See pp.10-11 of this booklet 

 

Outcome 2: Identify and explain the role of functional groups in organic 
reactions and construct reaction pathways using organic molecules 

SAC 2: analysis of 1
st
 & 2

nd
 hand data on reaction pathways 

Marks & Grading 

25 marks are allocated and they will be awarded according to a set of structured questions. 

Time Allowed 

Practicals: 80-100 minutes (this task will be conducted over a 2 period session in class). More 

specific details on the requirements for this assessment task will be supplied prior to it being 

conducted. 

Detailed Task Description 

Specific details of this task will be supplied closer to the assessment date 
 

SAC 3: Experiment 56: Preparation of aspirin 

Marks & Grading 

25 marks are allocated and you final report will be graded according to the grading sheet as shown on 

p.12 of this booklet. 

Time Allowed 

Practicals: 80-100 minutes (the practical work and report write-up will both be completed in class) 

Approach to Tasks 

This task requires you to complete a formal practical report. An example of such a report is shown on 

p. of this booklet. Practical work will be completed in pairs but the reports will be completed 

individually – it is not appropriate to have the same report, or a report that is too similar, to another 

student. 

Detailed Task Description 

See p.18 of this booklet for the practical method. You will be supplied with a set of Focus 

Questions that relate to the theory of this practical that you must complete during class time 

and your formal report will also be completed during class time. 
 



E:\Chemistry Courses\Unit 3\Unit 3 Internal Assessment\Course Descriptions\Course Description - Unit 3 (2015).docx 

Braemar College Classroom Program Planner – 2015  Subject: Chemistry Unit 3 

Term 1: Friday 30 January – Friday 27 March Term 2: Monday 13 April – Friday 19 June 
Tutorial Week – 24-28 November 2014 

AS.1: Chemical Analysis 

Course Outline, Internal Assessment and Yearly Expectations 

Introduction to chemical analysis (qualitative vs quantitative), water content 

13-17 April 

Organic Functional Groups: chloroalkanes, alkanols & carboxylic acids 

Systematic naming & functional groups 

30 January 

Mole Review: n = m/Mm and Balancing Chemical Equations, Significant Figures and % 

Errors, Stoichiometry Review: c = n/V, pV = nRT and n = V/Vm (including limiting 

reactants), Solubility, precipitation and Gravimetric Analysis, Gravimetric Analysis practical 

20-24 April 

Organic Chemical reactions: combustion, substitution, addition, polymerisation 

Reactions of functional groups, Esters & condensation reactions 

2-6 February 

Introduction to Volumetric Analysis: Primary Standards, Standard Solutions and acid/base 

indicators, Measures of Concentration, Acids and Bases, pH, Self Ionisation of Water 

27 April-1 May 

Reaction Pathways 

SAC 2 – Analysis of 1st & 2nd Hand Data – Organic Reaction Pathways 

9-13 February 

Correct Titration Procedure & Back Titration  

Redox Reactions: Oxidation Numbers, Half Equations, Redox Titration, Redox Titration and 

Practical Back Titration 

4-8 May 

Biofuels 

Biomolecules: Fats & Carbohydrates 

16-20 February 

Chromatography: Paper & Thin Layer Chromatography, Gas Liquid (GLC) & High 

Performance Liquid (HPLC) 

11-15 May 

Biomolecules: Proteins & Enzymes,  DNA Structure 

23-27 February 

Spectroscopy: Atomic Absorption (AAS), UV-Visible, Calibration Curves, Colorimetry, 

Monochromators, Infrared (IR), Nuclear Magnetic Resonance (NMR) 

18-22 May 

Organic Molecules to Medicine 

SAC 3 – Experiment 56: Preparation of aspirin 

2-6 March 

Analytical Instruments Completion: Mass Spectrometer, choice of analytical instruments 

25-29 May 

UNIT 4 

9-13 March 

SAC 1 – Extended Practical Investigation 
Holiday Work – Completion of Area of Study One study for AS.1 Topic Test 

Ecolinc Workshop: use of Analytical Instruments including GC, HPLC and AAS – 

collection of Instrumental Data 

1-5 June 

UNIT 4 

16-20 March 

AS.2: Organic Chemical Pathways 

Alkanes & Alkenes: Structural Formulae and Naming of Hydrocarbons, Isomers 

Ethene: Properties, Production, Uses & Polymerisation 

8-12 June 

VCAA Trial Examination 

UNIT 4 

23-27 March 

EXEAT WEEK 

End of Term 1 –  2 weeks holiday 

15-19 June 

UNIT4 

End of Term 2 – 3 weeks holiday 
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 Unit 3: Chemical pathways 
Area of study 1 - Chemical Analysis 
In this area of study students use a variety of analytical techniques to analyse products in the 

laboratory. They conduct volumetric analyses using acid-base and redox titrations and standard 

solutions, and carry out gravimetric analyses. They are also introduced to instrumental analytical 

techniques of spectroscopy and chromatography. Students review and apply their understanding of 

stoichiometry as they complete calculations related to their practical investigations. Students relate 

the operation of the analytical techniques and instruments to the chemical reactions and the 

chemical structures of the materials which are being analysed. 

 

Outcome 1 

On completion of this unit the student should be able to evaluate the suitability of techniques and 

instruments used in chemical analyses. To achieve this outcome the student will draw on key 

knowledge outlined in Area of Study 1 and key skills listed on page 12. 

 

Key knowledge 

• volumetric analysis including determination of excess and limiting reagents and titration curves: 

simple and back titrations, acid-base and redox titrations 

• gravimetric analysis 

• calculations including amount of solids, liquids and gases; concentration; volume, pressure and 

temperature of gases 

• the writing of balanced chemical equations, and the application of chemical equations to 

volumetric and gravimetric analyses 

• principles and applications of chromatographic techniques (– excluding details of instrumentation 

and operation –) and interpretation of qualitative and quantitative data, including use of Rf and Rt 

values, and the use of a calibration graph to determine amount of analyte, in thin layer 

chromatography (TLC), high performance liquid chromatography (HPLC) and gas chromatography 

(GC) 

• principles and applications of spectroscopic techniques, excluding details of instrumentation, and 

interpretation of qualitative and quantitative data from: 

– atomic absorption spectroscopy (AAS) including electron transitions and use of calibration graph 

to determine amount of analyte 

– infrared spectroscopy (IR) including use of characteristic absorption bands to identify bonds 

– proton and carbon-13 nuclear magnetic resonance spectroscopy (NMR) including spin, the 

application of carbon-13 to determine number of equivalent carbon environments; and application 

of proton NMR to determine structure: chemical shift, areas under peak and peak splitting patterns, 

and application of n+1 rule to simple compounds, excluding coupling constants 

– visible and ultraviolet spectroscopy (visible-UV) including electron transitions and use of 

calibration graph to determine amount of analyte 

– mass spectroscopy including determination of molecular weight, molecular ion peak, and 

identification of simple fragments 

• matching analytical technique/s to a particular task: single and combined techniques. 

Area of study 2 - Organic chemical pathways 

In this area of study students investigate systematic organic chemistry including production of 

starting materials for particular reaction pathways. Students use molecular models and conduct 

simple laboratory investigations to observe the properties and reactions of different homologous 

series and functional groups. Students investigate the use of biochemical fuels. They design 

reaction pathways to prepare organic compounds from given starting materials. Students investigate 

how forensic analysis relies on the use of organic chemicals (including DNA) and the role of 

organic chemicals (including proteins) in the development of medicines. 

 

Outcome 2 

On completion of this unit the student should be able to identify and explain the role of functional 

groups in organic reactions and construct reaction pathways using organic molecules. To achieve 

this outcome the student will draw on key knowledge outlined in area of study 2 and key skills 

listed on page 12. 

 

Key knowledge 

• structure including molecular, structural and semi-structural formulae, and International Union of 

Pure and Applied Chemistry (IUPAC) nomenclature of alkanes, alkenes, amines, haloalkanes, 

alkanols (CnH2n+1OH), alkanoic acids (CnH2n+1COOH) and esters up to C10 

• common reactions of organic compounds including equations: addition reactions of alkenes 

(addition of hydrogen halides and water limited to symmetrical alkenes), substitution reactions of 

alkanes and primary haloalkanes, oxidation of primary alkanols, and esterification 

• chemical bonding: 

– primary, secondary and tertiary structures of proteins 

– the role of the tertiary structure of proteins in enzyme action 

– denaturing of proteins: effect of changes in pH and temperature on bonding 

• primary and secondary structure of DNA 

• organic reaction pathways including appropriate equations and reagents: 

– production of esters from alkenes 

– condensation reactions that produce lipids 

– condensation and polymerisation reactions that produce large biomolecules including 

carbohydrates, proteins and DNA (triglycerides) 

– production of biochemical fuels including the fermentation of sugars to produce ethanol 

– function of organic molecules in the design and synthesis of medicines including the production 

of aspirin from salicylic acid. 
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Year 12 Chemistry 
SAC 1: Extended Practical Investigation 

Analysis of Lawn Fertiliser 
 

Practical Investigations (methods are included in this booklet on pp. ) 

An Extended Practical Investigation on quantitative analysis of consumer products. You are to choose 3 

practical investigations from the following: 

 Experiment 1: Gravimetric determination of sulphur as sulphate in fertiliser 

 Experiment 17: Volumetric determination of the nitrogen content of lawn fertiliser 

 Experiment 24: Determination of the iron (II) content of lawn fertiliser by redox 

titration 

 Experiment 32: Colorimetric determination of the phosphorous content of lawn 

fertiliser 

 

Preparing for each practical 

You need to complete risk assessments for all of your practical investigations. The proformas for these risk 

assessments will be supplied prior to the SAC commencing. See p.305 of Heinemann Chemistry 2 (Figure 

18.15) for an example of a safety plan proforma. 

 

Directions for each practical investigation 

 You must attend the practical session with the title, aim, method, results table and risk assessments for 

all practical investigations pre-prepared. 

 You must take “annotations” which means recording results and noting important discussion points during 

the practical session. 

 

Directions for individual practical investigations 

Exp.1:  Answer Questions 1-7 from the practical 

Exp.17: Answer Questions 1-9 from the practical 

Exp.24: Answer Questions 1-4 from the practical 

Exp.32: Answer Questions 1-5 from the practical 

 

Discussion 
You will write a single Discussion for your three practical investigations. Your Discussion must be able to 

address the grading criterion Discussion and it should be direct, to the point and be based upon the 

annotations that you have made during the practical sessions. 

 

Conclusion 
You will write a single Conclusion for your three practical investigations. Your Conclusion must be able to 

address the grading criterion Conclusion. The final section of your Conclusion should address the Outcome 

for Area of Study 1: Evaluate the suitability of techniques and instruments used in chemical analysis. 
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Risk Assessment Record for chemistry experiments 
Activity 
(title/reference)  

Date of activity  

Assessor 
(name)  

Class/level  

Hazardous 

substance  

Conc. Amount MSDS 

date 
Hazards – Risk phrases Controls –Safety 

phrases 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

     

Risk control for all 
chemical 
experiments  

 Safety goggles, gloves (or wash hands after use), laboratory coats and 
closed shoes 

 Chemical labels, instructions for mixing and disposing chemicals must be 
followed  

 Obey Science Safety Rules 

Disposal 
 
 

 

Other risk controls 
for this activity 
 

 

Assessor (signed)  
 

Date of record  
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Chemistry Unit 3 

Extended Practical Investigation – Analysis of Lawn Fertiliser 
Coursework Assessment Advice 

 

Student Name: __________________________________________ 

 
 

Criteria 
Marks 

Allocated 

 

Grading Descriptors 
 

 

VH    H     M       L     VL   NS 

Marks 

Awarded 

 

Comments 

1. Laboratory 

Technique & 

Safety 

 

 

10 

1. Skill in obtaining appropriate 

experimental data 

        

 

2. Systematic recording of 

experimental data in previously 

prepared Results tables 

       

 

 

3. Appropriate application of safety 

procedures & completion of risk 

assessments 

       

 

2. Results  

5 
1. Processing of data into an 

appropriate form with suitable 

tables, graphs, charts and/or 

diagrams 

        

 

 

 

3. Interpretation 

& Analysis 

of Results 

 

10 
1. Complete and in depth responses to 

Practical Questions 

        

 

2. Recognition of trends        

4. Discussion  

 

10 

1. Recognition of unreliable or invalid 

observations or measurements 

        

 

2. Valid explanations made for results, 

including unexpected results or 

errors 

       

 

 

5. Conclusion  

5 
1. Relevant conclusions relating to the 

aim of the experiment and reflecting 

the results obtained  

        

 

 

6. Use of 

Scientific 

Language & 

Conventions 

 

 

10 

1. Accurate use of chemical terms and 

concepts to demonstrate 

understanding of qualitative 

observations 

        

 

 

 

2. Accurate use of chemical symbols, 

equations, SI units and terminology 

       

 

 

Total Marks Awarded:  Grade:  Teacher’s Signature:  ___________________________________ 



0 

Chemistry Unit 3 

SAC 3: Practical Report – Preparation of aspirin 

Coursework Assessment Advice 
 

Student Name: __________________________________________ 

 

Criterion 1 – Knowledge and application of experimental methods (8 marks) 

The extent to which the report addresses 

the set tasks 

Very 

High 

High Med Low Very 

Low 

Not 

Shown 

1. Skill in obtaining appropriate 

experimental data 

      

2. Appropriate application of safety 

procedures 

      

 

Criterion 2 – Analysis, interpretation and evaluation of experimental results and procedures (10 

marks) 

The extent to which the report addresses 

the set tasks 

Very 

High 

High Med Low Very 

Low 

Not 

Shown 

1. Processing of data into an appropriate 

form with suitable tables, graphs, charts 

and/or diagrams 

      

2. Recognition of unreliable or invalid 

observations or measurements 

      

3. Accurate calculation to an appropriate 

number of significant figures 

      

4. Recognition of trends       

5. Relevant conclusions relating to the aim 

of the experiment 

      

6. Valid explanations made for results, 

including unexpected results or errors 

      

 

Criterion 3 – Knowledge and application of terms, concepts and relationships related to carbon 

chemistry in the petroleum industry or sulphuric acid production (7 marks) 

The extent to which the report addresses 

the set tasks 

Very 

High 

High Med Low Very 

Low 

Not 

Shown 

1. Accurate use of chemical terms and 

concepts to demonstrate understanding 

of qualitative observations 

      

2. Accurate use of chemical terms, 

concepts and equations to demonstrate 

understanding of quantitative aspects of 

reactions 

      

3. Accurate use of chemical symbols, SI 

units and terminology 
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Sample Practical Report in relation to Experiment 56: Preparation of asprin (the 

method is described on the previous page of this handout) 
 

Analysis of Aspirin Tablets 

Aim: To determine the amount of active ingredient in an asprin tablet. 

Method: As described in “Experiment 10 Analysis of Asprin Tablets”, pp.22-23, 

Heinemann Teacher’s Resource Book, Commons et al, Heinemann. 

Results: Brand: Aspro Clear, 320 mg per tablet, c(NaOH): 0.0978 M 

V(NaOH) (titre of NaOH) 

Sample 1 2 3 4 

Final Burette (mL) 33.05 25.32 47.10 40.59 

Initial Burette (mL) 10.93 3.47 25.32 18.76 

Titre (mL) 22.12 21.85 21.78 21.83 

Chemical equation: 

CH3COOC6H4COOH(aq) + NaOH(aq)            CH3COOC6H4COONa(aq)  + H2O(l) 

             (asprin) 

Questions: 

1. n(NaOH) = c(NaOH) x V(NaOH) 

Sample 2 n(NaOH) = 0.0978 M x 0.02185 L = 2.14 x 10
-3

 mol 

Sample 3 n(NaOH) = 0.0978 M x 0.02178 L = 2.13 x 10
-3

 mol 

Sample 4 n(NaOH) = 0.0978 M x 0.02183 L = 2.13 x 10
-3

 mol 

2. m(asprin) = n(asprin) x Mm(asprin)  n(asprin) = n(NaOH) 

Sample 2 m(asprin) = 2.14 x 10
-3

 mol x 180 g mol
-1

 = 0.385 g = 385 mg 

Sample 3 m(asprin) = 2.13 x 10
-3

 mol x 180 g mol
-1

 = 0.383 g = 383 mg 

Sample 4 m(asprin) = 2.13 x 10
-3

 mol x 180 g mol
-1

 = 0.383 g = 383 mg 

3. Average mass per tablet = (385mg + 383mg + 383mg)/3 = 384 mg 

4.  

5.  

6.  

7.  

Discussion: 

The experimentally determined value of asprin in asprin tablets was 384 mg per 

tablet. This result is significantly higher than the manufacturer’s specified 

amount of 320 mg. Sources of error that may have led to this higher than 

expected value include: missing the end-point of the titration (the determination 

of the “pink tinge” colour change at the end-point of the titration was highly 

subjective and a higher V(NaOH) would lead to a higher than expected n(NaOH), 

n(asprin) and therefore m(asprin)), the concentration of NaOH was lower than the 

specified 0.0978 M (if c(NaOH) was lower than 0.0978 M this would lead to a 

higher V(NaOH) value for the calculations of n(NaOH), n(asprin) and m(asprin) – all would 

be higher than expected if the figure 0.0978 M was used during calculation), 

uncertainties in the instruments used ( 0.002 g for the electronic balance &  

0.04 mL for the burette) and as discussed in Q.4 the manufacturer’s specified 

content per tablet may be a minimum value. 

Conclusion: 

The asprin content of aspro clear tablets was determined through using the 

technique of volumetric analysis. It was found that each tablet contained 384 mg 

of asprin and that this value was significantly higher than the manufacturer’s 

specification of 320 mg per tablet. The discrepancy between the experimentally 

determined value and that of the manufacturer was attributed to the random 

experimental errors of titrating beyond the end-point and being supplied with an 

incorrectly labelled sample of NaOH (the concentration may have been lower 

than the labelled 0.0978 M), the systematic errors of the instruments used 

(uncertainty of  0.002 g for the electronic balance &  0.04 mL for the burette) 

and to the possibility that the manufacturer’s specification is a minimum value 

per tablet. 

 

 

  

Aim & Method are directly taken 
from the supplied method sheet. The 
Method should include as complete 
a reference as possible and it should 
have text added to it if you alter the 
method in any way (Criterion 2.7). 

All reports should be constructed in the format shown in this sample report and they must be written in an impersonal fashion. Do not 
use language such as “we did ….” or “I now know …..”, take note of how this report is written! The listed Criteria on this page are 
described on the grading sheet on the next page of this handout. 

Results must be set out as clearly 
as possible (using tables can help). 
Note that you must also use the 
appropriate units of measurement 
for all listed values eg. mg, L etc 
(Criteria 1.3, 2.1, 3.2 & 3.4). 

Calculations may appear in the 
Questions of the practical method 
or they may be included in the 
Results. Note that the values for n 
and m are listed to 3 significant 
figures ie. the level of accuracy is 
bound by the least accurate 
information supplied (c(NaOH) = 0.978 
M – this value has 3 significant 
figures). Note that all values have 
the correct units of measurement 
listed and that they are accurate and 

consistent. (Criteria 2.3, 3.2 & 3.4) 

General Questions are normally 
included in the practical methods to 
test your knowledge of the content 
of the unit of study ie. the Key 
Knowledge and Skills. (3.1, 3.2 & 
3.4) 

Discussion evaluates aspects of 
the practical that are significant such 
as “error” and recognising that the 
results obtained did not match what 
was expected. You must be specific 
in this section (note the example 
supplied), and you must not write 
things such as “the results were 
wrong because we didn’t turn the 
burette tap off properly” – this 
implies that your technique is poor. 
(Criteria 2.2, 2.6, 2.7, 3.1, 3.2 & 3.4) 

Conclusion addresses the Aim, 
states what the major findings of the 
practical were, states how the 
results were obtained and states the 
factors that introduced uncertainty 
into the practical and contributed to 
the final result. The Conclusion 
must not introduce any new material 
and it must be direct and concise. 

(Criteria 2.4, 2.5, 3.1, 3.2 & 3.4) 

GENERAL POINTS: all reports should be easy to digest (even for a person who isn’t familiar with the practical) and 
they should follow a logical path to a Conclusion that is consistent with all the information supplied. Criteria 1.1-1.4 
relate to laboratory technique and they will be graded during each practical session. 
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3. Discard the solid waste. 

4. Add de-ionised water and make up to 100 mL calibration line in the volumetric flask. 

5. Rinse a 250 mL beaker with a small sample of the fertilizer solution and then pour the fertiliser solution 

into a 250 mL beaker. 

6. Rinse the pipette with a small amount of the fertilizer solution and then pipette 25.00 mL of the fertilizer 

solution into 3 100 mL conical flasks. Note: no indicator is necessary because 

MnO
4

--

MnO
4

--
  (purple)  

   

Mn
2+

Mn
2+

  (colourless). The end point of this titration occurs when there is excess 

MnO
4

--

MnO
4

--
 and 

the mixture in the conical flask first retains a purple tinge. 

7. Rinse and fill the burette with 0.01 M  KMnO4. 

8. Titrate the 3 fertiliser solution samples. 

Theory 

Iron is one of the minerals required by living things. In this experiment the iron is present as iron(II) ions. The 

concentration of iron(II) ions in a solution can be determined by titration against standard potassium 

permanganate (KMnO4) solution. In this reaction, the iron(II) ions are oxidised to iron(III) ions and the 

permanganate ions are reduced to manganese(II) ions. 

Questions 

1 Calculate the iron content of the fertiliser as a percentage by mass. Clearly set out your working. 

2 How could the results obtained be affected if the fertiliser contained other chemicals that can be oxidised by 

permanganate ions? 

3 What sources of error might arise in a redox analysis such as this? 

4 If you analysed a commercial fertiliser, how well does your result for the percentage of iron present agree 

with the manufacturer’s specification? Try to account for any difference. 

 

  

1 For the reaction of iron(II) with permanganate ions, write: 

a a half equation for the oxidation reaction 

b a half equation for the reduction reaction 

c the overall equation. 

2 Approximately 20 mL 1 M sulfuric acid should be added to the fertiliser solution 

before it is titrated with the potassium permanganate solution. Explain why the acid 

is added. 

3 Suppose you are supplied with a standard solution of approximately 0.01 M 

potassium permanganate solution. If the fertiliser contains about 0.3% iron by mass 

in the form of a soluble iron(II) compound, calculate the mass of fertiliser that would 

have been used if a titre of about 10 mL potassium permanganate solution is required 

to reach the end point. 

4 Inspect a solution of potassium permanganate. 

a Explain why an indicator is not required when a redox titration is performed 

using potassium permanganate solution in the burette. 

b Suggest why it is usual practice to record the volume of potassium 

permanganate solution in a burette by reading from the top, rather than from the 

bottom, of the meniscus. 

Procedure 

1. Weigh approximately 10.000 g of fertilizer into a 100 mL beaker, record 

the exact mass, add 20 mL of 1 M H2SO4 and dissolve the fertiliser. 

2. Filter the solution into a 100 mL volumetric flask, wash the 100 mL 

beaker and solid residue in the filter paper with de-ionised water. 
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Weigh approx. 

0.0500 g and 

accurately record the 

mass. 

No dilution is 

necessary – ignore 

step 4. 
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phosphate 

phosphate 

No dilution so C(PO
4
3-

) 

is the same as the result 

on the bottom of the 

computer readout. 
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MSDS Information & Safety Information 

Experiment 1: Gravimetric determination of sulphur as sulphate in fertiliser 

Chemical Risk Phrases Safety Phrases Disposal 

2M HCl R23 Toxic by 

inhalation 

R35 Causes 

burns 

 

S1/2 Keep locked up/ Keep out of reach of 

children. 

S9 Keep container in a well ventilated place 

S26 In case of contact with eyes, rinse 

immediately with plenty of water and seek 

medical advice. 

S36/37/39 Wear suitable protective clothing./ 

Wear suitable gloves/ Wear eye/face 

protection 

S45 In case of accident or if you feel unwell, 

seek medical advice immediately (show label 

whenever 

possible). 

Return to lab 

technicians 

0.1M AgNO3 Not Hazardous Not Hazardous Return to lab 

technicians 

0.5M BaCl2 R22 Harmful if 

swallowed. 

S1/2 Keep locked up/ Keep out of reach of 

children. 

S45 In case of accident or if you feel unwell, 

seek medical advice immediately (show the 

container label where possible) 

Return to lab 

technicians 

BaSO4(s) No information No information Return to lab 

technicians 

Solid Fertiliser 

Waste 

Not Hazardous Not Hazardous Discard solid 

waste into 

rubbish bin 

 

Experiment 17: Volumetric determination of the nitrogen content of lawn fertiliser 

Chemical Risk Phrases Safety Phrases Disposal 

0.1M HCl R34 Causes 

burns  

S1/2 Keep locked up/ Keep out of reach of 

children. 

S26 In case of contact with eyes, rinse 

immediately with plenty of water and seek 

medical advice. 

S36/37/39 Wear suitable protective clothing./ 

Wear suitable gloves/ Wear eye/face 

protection 

S45 In case of accident or if you feel unwell, 

seek medical advice immediately (show label 

whenever 

possible). 

Wash down the 

sink with a large 

amount of water 

0.1M NaOH Not Hazardous Not Hazardous Wash down the 

sink with a large 

amount of water 

Solid Fertiliser 

Waste 

Not Hazardous Not Hazardous Discard solid 

waste into rubbish 

bin 
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Experiment 24: Determination of the iron (II) content of lawn fertiliser by redox titration 

Chemical Risk Phrases Safety Phrases Disposal 

0.1M KMnO4 Not Hazardous Not Hazardous Return to lab technicians 

1M H2SO4 R36/38 

irritating to eyes 

& skin 

S1/2 Keep locked up/ Keep out 

of reach of children. 

S9 Keep container in a well 

ventilated place 

S26 In case of contact with 

eyes, rinse immediately with 

plenty of water and seek 

medical advice. 

S30 Never add water to this 

product 

S45 In case of accident or if 

you feel unwell, seek medical 

advice immediately (show 

label whenever 

possible). 

Wash down the sink with a 

large amount of water 

Solid Fertiliser 

Waste 

Not Hazardous Not Hazardous Discard solid waste into 

rubbish bin 

 

Experiment 32: Colorimetric determination of the phosphorous content of lawn fertiliser 

Chemical Risk Phrases Safety Phrases Disposal 

Ammonium 

molybdate 

(H24Mo7N6O24) 

R22- Harmful if 

swallowed 

R36/37/38 

Irritating to 

eyes/Irritating 

to respiratory 

system/ 

Irritating to skin 

R41- Risk of 

serious damage 

to eyes. 

S2- Keep out of the reach of 

children. 

S26- In case of contact with 

eyes, rinse immediately with 

plenty of water and seek 

medical advice. 

S39- Wear eye/face protection. 

S46- If swallowed, seek 

medical advice immediately 

and show this container or 

label. 

Return to lab technicians 

KH2PO4 No info No info Return to lab technicians 

Ascorbic acid Not hazardous Not hazardous Return to lab technicians 

Solid Fertiliser 

Waste 

Not Hazardous Not Hazardous Discard solid waste into 

rubbish bin 
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