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'5_1_ Much of: the work of chemlsts mvolves mon;tormg the Teactants and products of reactlons__--'-_
- 'and managing reaction conditions. .

1.1 Gather, process and present information from secondary sources about the work of practising
scientists identifying:
e the variety of chemical occupations
¢ a specific chemical occupation for a more detailed study.
1.1.1  List at least four different chemical occupations and for each occupation give an example of
the work that such a chemist would do.

1.1.2  For the particular chemical occupation you studied in more dctail, compiete the following:

Name of chemical occupation

Industry in which this chemist
is likely to be employed

Role of this chemist

Examples of work this chemist
would undertake

1.1.3

{a) List the secondary sources you used in rescarching for this dot point, using the correct
procedure for writing a bibliography.

(b) Assess the reliability of your secondary sources.
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1.1.4  Match up the following columns:

1. Pharmaceutical chemist (a) researches the chemical reactions in living things

2. Analytical chemist (b} monitors the manufacturing processes of chemicals
3. Biochemist () studies the chemistry of carbon compounds

4. Industrial chemist (d) rescarches and dispenses drugs for medicinal use

5. Organic chemist (¢) develops new long chain molecules (polymers) such

as plastics, synthetic fibres and adhesives

6. Polymer chemist (f} analyses concentrations of chemicals, e.g. in water,
food, ores and manufactured praducts and develops
purification techniques

1.2 Qutline the role of a chemist employed in a named industry or enterprise, identifying the
branch of chemistry undertaken by the chemist and explaining a chemical principle that the
chemist uses,

1.2.1  Research a practising Australian chemist. In the following table, summarise the name of the

chemist, the industry or arca in which this chemist works and the branch of chemistry in
which he or she is involved.

_Research information obtained -

Name of chemist

Industry

Branch of chemistry

1.2.2

(a) Outline the work of the chemist identified in Question 1.2.1, identifying a chemical principic
that this chemist uses.

M Explain how this principle 1s relevant (o the work of the named chennst,
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1.3 Identify the need for collaboration between chemists as they collect and analyse data,

1.3.1  During the manufacture of chemicals, chemists who specialise in different areas are imvolved.
For example, an industrial chemist, an analytical chemist and environmental chemists may all
be invalved in the commercial manufacture of a chemical.

Explain why it is necessary for these chemists to communicate and collaborate with each other.

14 Describe an example of a chemical reaction such as combustion, where reactants form different
products under different conditions and thus would need monitoring.
1.4.1  One of the main components of petrol is octane. Write equations to show the different
products formed during complete and incomplete combustion of oclane,

1.4.2  Complete the table below o compare compiete and incomplete combustion of fuels such
as octane.

" Complete combustion | Incomplete combustion

Products formed

Relative ratio of oxygen to fuel

Relative amount of energy
released

Environmental effects
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1.43  Explain the necessity for monitoring the combustion of fuels.
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2. Chemical processes in indusiry require monitoring and management to-
. maximise production. = ' Sl e

2.1 Fdentify and describe the industrial uses of ammonia.
2.1.1
{a) dentify three industrial uses of ammania.
(b) For cach of these uses, describe the way in which ammonia is used.

2.2 Identify that ammonia can be synthesised from its component gases, nitrogen and hydrogen.

2.2.1
(a) Construct an equation to show the synthesis of ammonia from hydrogen and nitrogen.
{b) Identify the reactants in this reaction.

2.2.2  Qutine the source of the nitrogen and hydrogen used in the synthesis of ammonia..

23 Deseribe that synthesis of ammonia oceurs as a reversible reaction that will reach equilibrium.
2.3.1  Explain the meaning of the terms:

(a) reversibie reaction

(h) equiiibrium
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2.3.2  Relate these terms (reversible reaction and equilibrium) to the synthesis of ammonia from
hydrogen and nitrogen.

2.3.3  Explain why the synthesis of ammonia has high activation energy.

2.4 Identity the reaction of hydrogen with nifrogen as exothermic.
2.4.1  Complete the following passage by crossing out the incorrect words.

Overall, energy is released/absorbed in the reaction of hydrogen with nifrogen to form
ammonia. There is more/less chemical energy in the product than in the reactants.

The energy needed to break the bonds in hydrogen and nitrogen is more/iess than the energy
given oul when the new bonds in ammonia are formed.

The bonds in ammonia are stronger/weaker than the bonds in the reactants.

2.4.2

{(a) The equation for the production of ammonia from nitrogen and hydrogen can be written as:
N,(g) + 3H,(g) == 2NH,(g) AH =92 kJ mol™!
Outline the significance of the expression A/ =--92 kl mol .

(b) Sketch an energy profile diagram for the formation of ammonia, including labelling of

enthalpy change and activation energy.
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(¢) Explain how this diagram demonstrates an exothernie reaction.

2.4.3  Predict whether the reverse reaction, 2NH (g) — N_(g) + 3H_(g) is exothermic
or endothermic.

2.5 Explain why the rate of reaction is increased by higher temperatures,

2.5.1

(a) Ixplain why collisions between molecules are more frequent when temperatures of chemical
reactions are increased.

{b) Expiain the relationship between rates of reactions and collisions between molecules.

(c) Deduce the effect of ingrease in temperature on the rate of a reversible reaction at equilibrium.

2.6 Explain why the yield of product in the Haber process is reduced at higher temperatures using
Le Chiitelier’s principle,

2.6.1  State Le Chatelier’s principle.

2.6.2

(a) Identify the effect of increasing the temperature on the equilibrium position of the
Haber process.
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{b) Explain the effect of increasing the temperature on the equilibrium position of the
Haber process.

2.7 Analyse the impact of increased pressure on the system involved in the Eaber process,

2.7.1  Analyse the effect of increased pressure on the yield of ammonia from the Haber process.

2.8 Explain why the Haber process is based on a delicate balancing act involving reaction energy,
reaction rate and equailibrium.

2.8.1  With regard to the equilibrium reaction, N (g} + 3H {g) == 2NH (g
explain the effect of low temperatures on the:

(a) yield of ammonia

(b) rate of formation of ammonia

2.82 A compromise temperature of about 450°C is used in the industrial manufacture of ammeonia.
Justify the use of this temperature,
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2.8.3  Explain how the effect of the relatively high temperature on the equilibrium is countered by
the high pressure used (250-350 atmospheres).

2.8.4 Removing ammonia from the reaction vessel as it forms increases the yield as the reaction
moves right to replace the ammeonia removed (Le Chételier’s principle). However, the
reactants and products are all gases. Suggest a way to separate ammonia from the other
gases present in the reaction chamber.

2.9 sather and process information from secondary sources to describe the conditions under which
Haber developed the industrial synthesis of ammonia and evaluate its significance at that time
in world history.

2.9.1  During this topic you rescarched the development of the industrial synthesis of amumonia by
Fritz Haber and Car] Bosch. Outline the contribution of each scientist.

2.9.2  List the conditions used by Haber and Bosch to allow production of commercial quantities
of ammonia.

Science Press

Chemical Menitoring and Management 106 Dot Point HSC Chemistry



293 With reference to the history at that time, evaluate the significance of the
Haber-Bosch process,

2.10  Explain that the use of a catalyst will lower the reaction temperature required and identify the
catalyst(s) used in the Haber process.

2.10.1

(a) Define catalyst.

(b) Explain the effect of a catalyst on a reaction.

©) ldentify the effect of a catalyst on an equilibrium reaction,

2.10.2  Sketch an energy profile for an exothermic reaction such as the Haber process demonstrating
the effect of a catalyst on the profile.
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2.10.3  Identify a catalyst used in the Haber process.

2.10.4 Explain how the use of a catalyst in the Haber process lowers the reaction temperature
required,

2,11 Explain why monitoring of the reaction vessel used in the Haber process is crucial and discuss
the monitoring required.

2.11.1 Complete the following cloze passage to explain the necessity to monitor the Haber process,

The formation of ammonia {rom . ~and .. Jisa
SIOW, e .. reaction w11h i]'lb ])0511101] of the (,qmlibl:mn favommgj I]]L

. The conditions of the process must be carefully maintained in
order to .. .. the reaction rate and encourage the reaction to proceed
in the ... e duulmn Removal of the .. OSSOSO 3 | 3 1
for mcd dl]d the use Of:! hlg?h pressure and a catalyst ensure 1]L
yield of . . Hence monitoring of the reaction is crucial to ensure
that these ondmons 101 optlmal yu,ld are obtained.

2.11.2  Discuss the monitoring required for the Haber process.
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Perform first-hand investigations to carry out a range of tests, including flame tests, to identity

the fellowing ions:

phosphate, sulfate, carbonate, chloride, barinm, calcium, lead, copper, iron,

3.1.1
table below,

- solubility rules

‘Compotinds which are soluble -

| Compounds which are insoluble .

all salts of Group | metals
all ammonium salts
all nitrates and acetates

all chlerides, bromides and iodides
except silver, lead and mercury

all sulfates except lead, barium,
mercury and strontium

(calcium and sitver sulfates are only
slightly sclubie)

all carbonates and phosphates except
those of Group | and ammonium

ail hydroxides except those of Group |
and ammonium

Use the foltowing solubility rules to determine the solubility of the ionic compounds in the

Compound .

Sodium chloride

Magnesium phosphate

Calcium hydroxide

Calcium sulfate

Magnesium suifate

Zinc carbonate

Barium suifate

Iron hydroxide

Silver chloride

Silver phosphate

3.1.2

(a) What are aniens and cations?
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(b) Complete the following table to summarise the tests used to identify the listed anions and the
positive result of each test. Include equations where appropriate.

Anion

.| Positive result and equation

Phosphate (PO%)

Sulfate (80%)

Carbonate (CO%)

Chiaoride (CI)

(c) Complete the following table to summarise the tests used {o identify the listed cations and the

positive result of cach test, Include equations,

Barium (Ba™)

Calcium (Ca®)

Lead (Pb®)

Copper {Cu* or Cu®)

Iron (Fe?)

fron (Fe*)
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3.1.3

(a) Deseribe how you carried out the flame tests, including a diagram and a risk assessment,

(b Outline the theoretical basis for the colour produced when the metal ions are heated in the flame,
(c) Deduce why different metals produce different colours during flame tests.

(d) Suggest a reason why a flame test was not used to identify lead.

3.1.4  Flame tests are not used to identify anions.,

{a) Identify three types of chemical tests that are used to identify anions.
(h) Identify two anions that could be distinguished by one of these tests and the property that

allows this test to be used for this purpose.
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3.1.5  Discuss reasons why the chemical compeosition of foods, medicines and water should be
constantly analysed.

3.2 Gather, process and present information to describe and explain evidence for the need to
monitor levels of one of the above jons in substances used in society,
3.2.1  Research one of the ions from Dot Point 3.1 and summarise the information into the
following table:

_ Summary of Information gathered

Identily the ion chosen

Why the ion needs to be monitored

How the ion is monitored

Substances monitored for this ion

Sources of the ion in these substances

Incidents involving this metal
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3.2.2

a) Units commonly used to express concentrations of ions in solution are mg/L., ug/L, ppm and
: ] Pi
ppb. Explain the meaning of each of these symbols.

(b) If the lead level in a sample of water was found to be 200 pg/L, convert this measure to
mg/L, ppm and ppb, showing working.

3.3 Deduce the ions present in a sample from the results of tests.

3.3.1 The following table shows the results of tests performed on a solution. Use these results to
deduce the ions present in the solution,

Add Kl Yellow precipitate

Add OH" ions dropwise Deep blue precipitate that dissolves
in excess hydroxide

Spray into flame Apple green colour

Add AgNQ, White precipitate that darkens on
exposure to light

Add ditute HCI Gas produced that turns limewater
milky

3.3.2  Devise a flow chart to show a series of procedures that could be used to test a solution for the

24

following cations: Pb*, Cu®, Ba*', Ca’, Fe'', Fe'™',

Science Prass

Dot Point HSC Chemistry 113 Chemicat Monitoring and Management



3.3.3  Devise a flow chart to show a series of procedures that could be used to identify if the
foliowing anions are present in a solution: SO, CO%-, Cl-, POfi“ .

3.3.4 A student has three colourless solutions in unlabelied beakers. The three solutions are
sodium chloride, caleium chloride and sodium carbonate, but the student does not know
which solution is in which beaker. Describe how the student could identify each solution,

3.4 Fdentify data, plan, select equipment and perform first-hand investigations to measure the
sulfate content of lawn fertiliser and explain the chemistry involved.,

34.1
{a) Compare the terms ‘qualitative analysis’ and ‘quantitative analysis’.
(b) Describe an example of each type of analysis.
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3.4.2

(a) Describe the method you used to carry out an investigation to defermine the sulfate content of
lawn fertiliser. Use procedural text type.

(b) For any chemical reaction in the procedure, write an equation and explain the chemistry.

3.43  The following experiment was carried out to find the sulfate content of a commercial
lawn fertiliser:

A sample of the fertiliser was weighed and found to be 1.05 g.

This sample of the fertiliser was dissolved in acid.

Excess of a bartum chloride solution was added to precipitate the sulfate as barium sulfate.
The mixture was fiitered and the precipitate (barium sulfate) collected in the filter paper.

After callecting the precipitate, washing and drying it, the mass of barium sulfate was found
tobe 1.25 g

(a) Calculate the percentage of sulfate in the fertiliser. Show all working,.
(b) Write a conclusion for this experiment.
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3.5 Analyse information to evaluate the reliability of the resulfs of the above investigation and to
propose solutions to problems encountered in the procedure.

3.5.1
(a) Collect results for the percentage sulfate in the fertiliser analysed from the other groups in
your class and collate them in the following table. Alternately, you may be able to repeat the
experiment with your group.
. Sulfate content (%)
(b) Analyse your results, using the following questions as a guide:
Were the results reproducible? How targe was the range? What could differences
be atiributed to? What improvements could be made?
{c) Fvaluate the reliability of the results (include a judgement based on the evidence above).
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3.5.2  Analyse the method used in this experiment to identify problems encountered and propose
possible sofutions. Use the following table format. Samples have been completed to give you

an idea.

sample.

Grind fertiliser powder
and accurately weigh

out with care.

transferring chemical.

Take care grinding and

Valid procedure, if carried
out carefully.

Dissoive fertiliser in acid.

Not all fertiliser dissolved.

and since some suifale
compounds are inscluble
it was difficult to decide if

all suifates had dissolved.

Add more acid, heat and

allow time for dissolution.

(SO™ + H" - HSO;).

Valid step if carried

out with extreme care.
However, thisis a
possible source of error,
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3.0 Describe the use of atomic absorption spectroscopy (AAS) in detecting concentrations of metal
ions in solutions and assess its impact on scientific understanding of the effects of trace elements.

3.6.1  Compare the terms enmission spectroscopy and absorption spectroscopy.

3.6.2

{a) Identify the Australian scientist who is credited with the invention of the technigue called
atomic absorplion spectroscopy.

) Outline the principle of atomic absorption spectroscopy (AAS).

(c) Describe how an atomic absorption spectrometer works, including a diagram in your answer.
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3.6.3  Describe some uses of atomic absorption spectroscopy in different areas of science.

3.0.4

(a) Define trace elements and identify some examples.

(b) Explain the importance of trace elements to living things.

{c) Explain how atomic absorption spectroscopy led to an understanding of the role of trace

clements in organisms.
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3.0.5  Assess the impact of atomic absorption spectroscopy (AAS) on our understanding of the
effects of trace clements.

3.7 Gather, process and present information to interpret secondary data from AAS measurements
and evaluate the effectiveness of this in pollution control.

3.7.1

(a) Define the terms standard solution and absorbance.

(b) Relate these terms to the technique of AAS.

3.7.2

(a) Explain the use of a calibration curve in quantitative analysis.
(bb) Explam why this is an example of a quantitative technique,
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373

(a) The following data was collected by using copper ion standards in an AAS with a wavelength
setting of 327.4 nm. Construct a calibration curve on the grid provided using this data.

standard solutions (ppm) = 1 e e e

0 0

1 015
2 0.25
4 0.60
6 0.68
8 0.84

(b Three sampies of water from different locations in a river were analysed for the presence of

copper pollution using atomic absorption spectrometry (AAS).

Using your calibration curve from part (a), determine the concentration of copper in ppm and
in g/L. in each of these samples if their absorbance readings were:

(c) State an hypothesis to account for the variation in copper levels in different areas of the river.
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3.74

(a) [dentify possibie sources of metal contamination in waterways, atmosphere and soil.
(b) Identify some organisations responsible for pollution control.

3.7.5 Bvaluate the effectiveness of atomic absorption spectroscepy (AAS) in pollution control,
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4.2

Science Press

Describe the composition and layered structure of the atmosphere.

411 Complete the following table to summarise information about the layers of the atmosphere.

linimum and maximum |

_ distance fromthe

Troposphere

Variahie. This is the
layer where weather is
determined.

Stratosphere

lonasphere (made up
of two layers called the

lons and atomic particles

4.1.2

Discuss the relative mass of atmospheric gases through the layers of the atmosphere.

Identify the main pollutants found in the lower atmosphere and their sources.

4.2.1

identify a harmful effect for cach of these potlutants.
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4.2.2  Complete the following table to summarise the main pollutants in the troposphere and both
the artificial and natural sources of each pollutant.

_ Pollution.

{NQ,, e.g. NO, NO,)

Nitrogen oxides

Volatile organic compounds, €.9.
hydrocarbons

Carbon monoxide (CO)

Carbon dioxide (CO,)

Sulfur dioxide (S0,)

Particles

Lead

43 Describe ozone as a molecule able to act both as an upper atmosphere UV radiation shield and a
lower atmosphere pollutant.

4.3.1

(a) Outline the sources of ozone in the stratosphere and troposphere.

) Qutline the distribution of ozone in the atmosphere.

(c) Discuss the problems associated with ozone in the lower atmosphere.
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4.3.2

(a) Discuss the effects of ultraviolet radiation on humans.
{b) Outline why this issue Is of particular importance in Australia.
(c) Discuss the importance of UV absorption by ozone in the stratosphere.

4.4 Describe the formation of a coordinate covalent bond.

4.4.1

(a) Recali the meaning of the term covalent bond.

(b Outline the formation of a coordinate covalent bond.

(c) Compare the formation of normal covalent bonds and coordinate covalent bonds.
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4.4.2  Describe the formation of the ammonium ion from ammonia and a hydrogen ion. Include a

diagram im your answer.

4.5 Demonstrate the formation of coordinate covalent bonds using Lewis clectron dot structures.

4,5.1  Draw diagrams showing the formation of coordinate covalent bonds in the following
substances, using Lewis dot structures. Distinguish the coordinate bond from other covalent

bonds by use of an arrow,

(a) carbon monoxide (b) hydronium ion

(c) ozone

4.6 Compare the properties of the oxygen allotropes O, and O, and account for them on the basis of
molecular structure and bonding.

4.6.1  Define the term allotrope and identify an example.
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4.6.2  Justify the classification of O, and O, as allotropes.

4.6.3 Complete the following table to compare the properties of oxygen gas and ozone.

Property

O, (oxygen gas)

O, (ozone).

State and colour

Pale blue gas

QOdour

Odourless

Reactivity

Effect on humans

Essential for life

Meiting point and boiling point

M.P.
B.R.

M.P.
B.P.

Structure and bonding

Three oxygen atoms held together
with 1 doubie covalent bond and 1
singie coordinate covalent bond.

Shape

Molecule is near shape

4.6.4  Account for these different properties in terms of structure and bonding.
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4.7 Compare the properties of the gaseous forms of oxygen and the oxygen free radical.

4.7.1
(a) Define free radical.
(b) Draw the electron dot structure for the oxygen free radical.

4,7.2  ldentify and explain the properties of the oxygen [ree radical.

4.7.3  Compare the propertics of the oxygen free radical with those of O, and O,

4.8 Identify and name examples of isomers (excluding geometrical and optical) of haloalkanes up to
cight carbon atoms.

4.8.1

{a) Recall the names of the straight chain atkanes from C1 to CS.
(b) Recall the names of the elements in the halogen group.

{c) Explain the term haloalkane.
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(d)
4.8.2 Devise a set of rules for naming haloalkanes.
4.8.3
{a) Name the following compounds:
(1)
Cl H
[
H—C—C~H
P
Cct H
(iii)
Cl ¢
Pl
H—-C—C—H
ol
H H
(v)
H F CHH
a0 T
H-C—=C—C—C—H
It |
H F H H
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List the prefixes for the halogens that are used in naming haloalkanes.

(if)
H Br M H
| ! |
H—C~C-—C—C—H
| | | |
H H Cl H
(iv)

H Cl F B H H
| | | ! | !
H-C~C—C—C~C—C—H
; i | ; |
H HF HH H

(vi)
H H H CHH H H
H- GG~ G- G- C~C—C—H
HOHOH oK OH O H
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(b) Draw structural formulas for the following chemicals:

() 1,2-dichlore-1,2-difluoroethane (i) 1,2-dibromo-1,2,3- trifluoropropane
(iii} dichloro-difluoromethane (vi) 1,2-dichloro-1,1-difluoropentane
(v} 1,3-dibremo-1,2,2-trifluoropropane (vi) 1,1-dichloro-4,4-difluoro-2-methylbutane

4.8.4 ldentify any isomers amongst the haloalkanes in Question 4.8.3. Explain why they are
called isomers.

4.9 Gather, process and present information from secondary sources including simulations,
molecular model kits or pictorial representations to model isomers of haloalkanes.

4.9.1 Describe how you modelled isomers of haloalkanes, identifying the isomers within
your siructures,
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4.9.2  Draw and name all possible straight chain isomers for C.H BrCL

4,10  Identify the origins of chlorofluorocarbons (CFCs) and halons in the atmosphere.

4.10.1
(a) Define chlorofluorocarbons (CFCS) and name some examples.
() Define halons and name (wo examples.

4.10.2 Identify the origins of CFCs and halons in the atmosphere.

4.10.3 OQutline the uses of CFCs and halons and relate these uses to their properties.
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4.16.4

{(a) Draw structural Tormulas for the following CFCs and halons.
(1y trichlorofluoromethane (i) dichlorodifluoromethane
(i11) bromotrifluoromethane (iv) 1,1,2-trichloro-1,2 2-trifluoroethane
() Name the following compounds
(1 (i)
Cl Cl Ct
P 1
F-C—C—Cl FC—F
P |
FoCl F
(if) (iv)
Br F Br
[ P
Br -~ G~ Br F—C—C~Br
! I
F F Br
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Chemical Monitoring and Management 132 Dot Point HSC Chemistry



4.11  Analyse the information available that indicates changes in atmospheric ozone concentrations,
describe the changes observed and explain how this information was obtained.

4.11.1 Describe the natural cycle of ozone formation and decomposition.

4,11.2 Discuss the methods used by meteorological and research organisations o monitor
ozone levels.

4.11.3

(&) Outline reasons why we monitor ozone ievels.

(b) Describe the changes that have been observed in ozone levels since monitoring has
been undertaken.

(¢) Analyse the information obtained about ozone levels.

Sclence Press

Dot Point HSC Chemistry 133 Chemical Monitoring and Management



4.11.4  The table below gives the total ozone levels, in Dobson units, above Sydney Harbour Bridge
over a period of two years. The figures are for the first day of each month during 2004 and

2005. They were recorded by the TOMS speetrometer,

Total ozone over the Harbour Bridge (Dobson units):

n | Feb | March| April | May

/| aug

S

2004 | 283 299 277 251 260 236 276

331 302 280

307 322
2005 | 265 259 254 247 285 297 301 282 33 353 301 298
(a) Graph these figures on the grid below.
340 - .
320 -
ozone | | ;
units) i | 5
260 - %. e
DB() - S RSP _?. §
200 L L S L E pes s s
J F M A Mo J A S O N D
Month of year
(b Outline two similarities between the two graphs.
{c) Draw a conclusion based on these values.
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4.12  Present information from secondary sources to write the equations to show the reactions
involving CFCs and ozone to demonstrate the removal of ozone from the atmosphere.

4.12.1 ldentify some reliable sources of information you used to research measurement of
azone levels.

4.12.2 Use equations to show the:

{a) effect of ultravielet light on CFCs in the stratosphere
) effect of the Tree chlorine radical (CI} on ozone
(c) fate of the chiorine oxide radical

4.12.4 Explain why a small amount of CFC can break down thousands of ozone molecules.
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4.13  Discuss the problems associated with the use of CFCs and assess the effectiveness of steps taken
to alleviate these problems,
4.13.1 The use of CFCs for such things as refrigerants, aerosol propellants, solvents and foam-
blowing agents led to the release of thousands of tonnes of these chemicals into the
atmosphere. Discuss the problems caused.

4.13.2
{a) Outline the steps taken since the mid-1980s 1o address the problem.
(b) Assess the effectiveness of these steps.
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4.14  Present information from secondary sources to identify alternative chemicals used to replace
CFCs and evaluate the effectiveness of their use as a veplacement for CFCs.

4.14.1 Identify the types of chemicals now used (o replace CFCs as refrigerants, piving examples.
b I ] 4 24 ¢

4.14.2  Bvaluate their effectiveness as replacement chemicals.

4.14.3  Discuss the problems associated with the use of CFCs and assess the effectiveness of steps
taken to alleviate these problems.
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providi use and to protect the habitats of other organism:

5.1 Jdentify factors that affect the concentrations of a range of ions in solution in natural bodies of
water such as rivers and oceans.

5.1.1  Identify the ions commonly found in natural ground water and surface water such as rivers
and oceans.

5.1.2  OQutline the factors affecting the ions found in:

{a) rivers and surface water

(b) oceans

5.1.3

(a) Define hard water.

{b) List the ions that cause hardness in water.

(c) Outline problems associated with use of hard water.
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5.1.4  Identify some factors that determine the plf of surface water and ground water.

5.15
(a) What is meant by the turbidity of water?
(v Suggest factors that increase turbidity of water.

52 Identify that water quality can be determined by considering:
concentrations of common ions, total dissolved solids, hardness,

turbidity, acidity, dissolved oxygen and biochemical oxygen demand.
5.2.1  Define and explain the significance of:

(a) dissolved oxygen (DO)

(b) biochemical oxygen demand (BOD)

Seignce Press

Dot Point HSC Chemistry 139 Chemical Monitoring and Management



5.2.2

(a) Identify ions whose presence would indicate pollution of water with sewage and
agricultural run-off.

(b) Explain the significance of the N:P ratio.

5.2.3  Describe the effect of air pollution, with sulfur and nitrogen oxides, on ions in waterways.

52.4  Describe the effect of increased salinity, due to irrigation and land clearing, on waterways.

5.2.5 Complete the table to summarise how cach of the following tests can be used 1o asscss
water guality.

. Testfor Effect on water guality.

Conceniration of common ions

Total dissoived solids (TDS)

Hardness

Turbidity

pH

DO and BOD
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53 Perform first-hand investigations to nse qualitative and quantitative tests to analyse and
compare the quality of water samples.

5.3.1  Complete the following table to summarise the methods you used to analyse water samples.

| Testfor, Qualitative or quantitative test?

Common ions

Inscluble solids

TDS

Hardness

Turbidity

Acidity

RO

BOD

Phosphate

5.3.2  Describe the results and draw a conclusion about the quality of one of the water samples
you analysed.
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A group of Year 12 students tested a water sample to find the concentration of undissolved
solids present. The method they used was as follows.

Measure 800 mL of Sample A.

Weigh a filter paper.

Filter the 800 mL sample of water through the filter paper.

Dry the filter paper.

Reweigh.

Repeat the drying and reweighing process until a constant weight is obtained.

The resuits they obtained are shown in the following table.

G | Result() |

Weight of dry filter paper 0.85

Filter paper + solid — Weight 1 5.99

Filter paper + solid ~ Weight 2 3.62

Filter paper + solid — Weight 3 3.54

Filter paper + solid ~ Weight 4 3.54
(a) Calculate the concentration in g 1! of the undissolved solids in their water sample.

Show all working,

(1) Explain why the students repeatedly heated and reweighed the filter paper and contents.
5.3.4  Another group of students tested a sample of water to find the total dissolved solids present.

To do this they filtered a sample of the water, measured some of it into a clean, dry
evaporating basin, heated until ali the water had evaporated and weighed the basin. They
obtained the following results:

_. oedure __
Volume of water after filtering 90 mL
Weighi of evaporating basin 2894 g
Woeight of basin plus water 364.4 g

Weight of basin after evaporation | 291.6 ¢

Calculate the concentration of the total dissolved solids in their water sample in g L™,
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5.4 Gather, process and present information on the range and chemistry of the tests used to:
« identify heavy metal pollution of water

* monitor possible enfrophication of waterways.

5.4.1

{a) List three toxic heavy metals.

{n FFor one of the heavy metals listed, outline its harmful effects on the human body or
the environment,

{c) Two characteristics of heavy metal pollution that present problems are biovaccumulation and
biomagnification. Outline the meaning of these terms.

542

(a) Define eutrophication.

(b Describe the steps in cutrophication of a waterway.

(c) Outline the cause of eutrophication.

Science Press

Dot Point HSC Chemistry 143 Chemical Monitoring and Management



8.4.3 During this topic you researched the tests used to identify heavy metal pollution of water. Use
the following table to summarise your research findings.

Methods used to test for heavy metals |

5.4.4  During this topic you researched the tests used to monitor possible cutrophication of water.
Use the following table to summarise your research findings.
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A river sources in some high mountains, then flows across a plain through farmlands. After
meandering for some distance, the river divides, one tributary (A) flowing through a town and
industrial area before reaching the sea. The second tributary (B) flows through a forest before
reaching the sea.

Describe the differences likely to be observed in the water at each river delta, account for
these difTerences and outline how the differences could be verified.

5.5 Gather, process and present information on the features of the local town water supply in terms of:

s catchment area

« possible sources of contamination in this catchment

®

chemical tests available to determine levels and types of contaminants

physical and chemical processes used to purify water

 chemical additives in the water and the reasons for the presence of these additives.

5.5.1
(a)

(b)
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£.5.2  Identify some activities that are permified in a catchment area and some that are

not permitted.

5.5.3 ldentify possible sources of water contamination in your local catchment area.

554 Complete the following table to show the chemical tests available for monitoring water

contaminants and the contaminants each test will detect.

Sontaminants detecte

S

Flame test

Precipitation reaction fests

Add acid and test for carbon
dioxide produced

Gravimetric analysis

Electrical conductivity

Turbidity

Acidity

DO

BCD

Colorimetric tests for nitrogen
and phosphorus content and
N:P ratio
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5.5.5  Identify organisms whose presence would indicate water contamination.

5.5.6

(a) Complete the following table to explain the addition of the listed chemicals during the water
purification process.

for adding chemical’

Chemical additive

Iron{Il1} chloride or aluminium
hydroxide and a cationic polymer

Suifuric acid

Limewater or other aikaii

Fluoride
Chlorine
{b) ldentify two physical processes used in water purification.

5.6 Describe and assess the effectiveness of methods used to purify and sanitise mass water supplies.

5,0,1 Describe the methods used o purify and sanitise our water supplies.
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sffectiveness of these methods,
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5.7 Describe the design and composition of microscopic membrane filters and explain how they
purify confaminated water,

87.1  Explain the need to use recycled water or freated sewage or desalinate sea water in Australia.

5.7.2

{a) Describe the composition of membrane filters.

b Explain how membrane filtration works.

{c) Distinguish between the terms microfiltration, ultrafiltration and nanofiltration.
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5.7.3  Qutline the advantages and disadvantages of including a membrane filiration step in water
purification.

5.7.4  Society can impact on developments in science resulting in new technologies. Discuss this
statement in relation to water treatment,
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