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The uses of chemical substances depend on their properties. These properties are divided

into two types: physical properties – what they are like and chemical properties – how they

react.

You need to know:

•  how to distinguish physical properties from chemical properties

•  how to find information on the physical properties of chemical substances

•  how to find information on the chemical properties of chemical substances.
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Crude oil contains chemicals called hydrocarbons. There are different families of

hydrocarbons, which have different physical and chemical properties as a result of

differences in bonding, and in length of the hydrocarbon chain.

You need to know how to:

•  draw the structures of simple hydrocarbons

•  describe the difference between saturated and unsaturated hydrocarbons

•  carry out experiments to show how alkenes and alkanes can be distinguished

•  identify the differences in properties which are physical and those which are chemical.
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The hydrocarbons from oil are used for heating, producing electricity and as a fuel for motor

vehicles.

You need to know how to:

•  write equations for the burning of hydrocarbons

•  describe how heat is produced when hydrocarbons burn

•  measure the energy produced by burning hydrocarbons and compare the heat content of

different fuels

•  describe the environmental impact of burning fuels.
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Synthetic materials (polymers) are all around us. Materials such as polythene, PVC,

polystyrene and PTFE are made from polymerisation reactions involving unsaturated

hydrocarbons.

You need to understand:

•  the terms monomer, polymer and polymerisation

•  how polymers are made in industry and in the laboratory

•  different polymers have different properties which will influence how they are used.

You need to be able to produce a polymer using a given practical method.
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You need to know how to:

•  follow health and safety procedures to prevent accidents and minimise hazards

•  select and use appropriate equipment

•  follow instructions accurately

•  monitor, observe and record experimental work in an accurate, orderly way.
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You need to produce evidence for an investigation into the formation, processing and use of crude oil and its products. Your investigation should include:

•  a survey of the origins, extraction and separation of crude oil

•  the structures and properties of compounds produced from oil

•  laboratory investigations of the use of products from oil as fuels

•  laboratory preparation of a polymer and a comparison with its commercial production.

Pass

To achieve a pass your work must show:

Merit

To achieve a merit your work must show:

Distinction

To achieve a distinction your work must show:

•  a description of the origins, extraction and separation of

oil, using scientific principles and language correctly

•  a clear description of the differences between alkanes

and alkenes, and how they may be separated and

distinguished, using accurate diagrams

•  you can follow given practical methods correctly and

safely to investigate the uses of hydrocarbons as fuels

•  the correct use of equations to show how hydrocarbons

are used as fuels and the environmental impact this has

•  the production of a polymer in the laboratory following a

given method and a comparison of the method with the

industrial production of the polymer.

•  accurate and systematic practical work during which

problems and experimental errors are recognised,

recorded and, where appropriate, eliminated

•  a coherent and scientific evaluation of the advantages

and disadvantages of the use of hydrocarbons as fuel,

using balanced equations correctly

•  a detailed comparison of the laboratory and industrial

methods of production of polymers, using information

from secondary sources.

•  the use of correct scientific language, practical and

secondary data to explain the relationships between

physical and chemical properties to structure, and the use

of the compounds studied.
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The aim of this unit is for students to develop an understanding of the importance of the oil

industry and its associated useful products. The unit introduces students to the science

involved in the formation of oil, its extraction, processing and use.

There should be an emphasis on industrial processes and their laboratory parallels. Practical

experience should include fractional distillation, combustion of fuels, analysis of the

chemical differences between saturated and unsaturated hydrocarbons and the production of

a polymer.

This unit will build on the practical skills and knowledge developed in Unit 1 and Unit 2.

Background understanding

Much of the information and concepts in this unit will be new to students at this level. It may

be useful to introduce the topic with a brief introduction to organic chemistry: this may

include a discussion of:

•  the position of carbon in the periodic table

•  the formation of covalent bonds

•  carbon’s ability to catenate and its tetravalency

•  formation of chains and rings

•  the carbon cycle, including reactions and energy changes.

Supplying students with some of the facts and figures relating to the oil industry can

stimulate interest in this subject area. The large volume of oil produced, amounts of money

involved and people employed in the industry are good starting points. A review of the main

oil-producing countries and their position on a map of the world can also be used to

demonstrate the global nature of the industry.

Crude oil

Students will need to know about:

•  the formation of oil: it should be studied in some detail:

− the time-scale involved
− the sun as the ultimate source of energy
− photosynthesis and food chains
− the conditions required for oil to form

•  the extraction of oil: it should only be covered briefly:

− some simple geology, in terms of pockets of oil trapped between layers of non-porous
rock

− searching and drilling for oil
− transporting oil

•  the separation of oil using fractional distillation:

− separation of mixtures using the physical differences of the components
− the names, approximate number of carbons and boiling points of the different

fractions

− the main uses of the different fractions
− cracking as a way of producing more of the lighter, more useful fractions.
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Hydrocarbons

Students will need to know:

•  how to represent simple hydrocarbons graphically in two dimensions:

− simple alkanes (including octane), alkenes and cyclic compounds such as
cyclohexane, cyclohexene and benzene

•  the similarities and differences between alkenes and alkanes:

− combustion
− reactivity (eg with bromine, bromine water).

Hydrocarbons as fuels

Students will need to know:

•  the many different types and uses of fuels:

− gases – propane and butane
− liquids – petrol, kerosene and diesel

•  the concept of exothermic (and endothermic) processes:

− a simple introduction to bond breaking and making and the production (or the using
up) of heat energy

•  the products of combustion and the associated chemical equations:

− balanced chemical equations for a number of different alkanes and alkenes

•  the environmental problems associated with the use of these fuels and how these

problems can be reduced:

− formation of carbon dioxide, carbon monoxide and oxides of nitrogen
− catalytic converters, alternative energy sources and using less energy.

Materials from oil

Students will need to know:

•  how polymers are formed:

− focusing on addition polymerisation
− industrial and laboratory methods

•  the definitions of the words:

− monomer, polymer and polymerisation

•  how different properties are related to use:

− HDPE and LDPE, PVC, polystyrene and PTFE

•  about economic and environmental factors:

− advantage of low cost of material
− disadvantages of pollution and use of finite oil reserves.

Practical work

Students should carry out the following practical work:

•  a distillation experiment to separate a mixture of liquids

•  comparison of the heat content of at least two different hydrocarbon fuels

•  experiments to show how alkenes and alkanes can be distinguished

•  production of a polymer using a given method.
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Assessment of this unit involves a range of activities designed to explore the relationships

between the nature of chemicals that may be obtained from oil, and their commercial

production and use. Students need to carry out practical work to investigate the separation of

crude oil, the chemicals obtained, and their uses as fuels and for polymer formation. The

practical work should be assessed through observation by the assessor, the records of which

should be added to student reports as evidence of achievement of the appropriate criteria.

When grading student evidence you should consider the following general qualities that

distinguish between the three grades:

•  increasing depth and breadth of understanding

•  increasing coherence, evaluation and analysis

•  increasing independence and originality.

Pass

The Pass student should show an understanding of the origins, extraction and separation of

oil by reviewing the scientific principles underlying these processes. (S)he must complete the

required practical work, following given procedures accurately and safely. Descriptions of

how hydrocarbons are used as fuels, including relevant equations and results from practical

work, must be developed. The differences between alkanes and alkenes will be

demonstrated, using diagrams and descriptions. (S)he must describe different types and uses

of polymers and produce a polymer in the laboratory following a given method.

Information searching other than of given sources is not required, but the student must

produce a report on his/her work which is relevant and scientifically correct. The pass

student should be given the opportunity to revise each aspect of his/her evidence after advice

from the tutor on one occasion.

Merit

The merit student will show an appreciation of practical procedures by anticipating and

preventing problems occurring and identifying errors in his/her practical work. (S)he will

carry out a detailed study of the use of hydrocarbons as fuels, including the quantitative

aspects. A comparison of laboratory and industrial production of polymers will be

undertaken, in sufficient detail to indicate the influences of the conditions which are

achievable in each environment. Data and information will be obtained both from practical

work undertaken and secondary sources.

Some reading of sources other than those provided is required. All sources used must be

recorded using accepted formats, together with a summary of the relevant information

obtained from each source. The reports must be free from major errors in science and

conclusions when submitted. This requirement does not eliminate the possibility of the

student receiving assistance from the tutor during the conduct of the practical work and

whilst composing his/her reports.

Distinction

The distinction student will show an understanding of the relationship of the physical and

chemical properties to the structure and uses of both monomeric and polymeric

hydrocarbons. (S)he will independently review a range of polymeric materials produced from

oil.

Significant use of literature sources other than those provided is essential. All sources used

must be referenced using accepted formats, and all relevant information obtained described

in detail.



UNIT 13: MAKING CHEMICALS FROM OIL (INTERMEDIATE)

G006762 – Intermediate GNVQ Science – Issue 1 – May 2000 159

The reports must be submitted on time and be free from errors. Occasional assistance given

during the conduct of the work should not disqualify the student from the award of the

distinction; however, (s)he must show sufficient independence to establish unambiguously

his/her understanding of the science of the topics studied.
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Equipment

Students should have access to a suitably equipped laboratory to carry out the practical work

outlined on the previous pages.

In particular:

•  laboratory-scale distillation apparatus

•  spirit burners

•  necessary reagents for the practical procedures.

Most GCSE level science/chemistry textbooks provide a good introduction to this subject

area.

Literature

The Institute of Petroleum (IP) is a good source of information. They can be contacted at:

Information Service

Institute of Petroleum

61 New Cavendish Street

London W1M 8AR

•  www.petroleum.co.uk

Useful and topical information is available on the Internet. The following sites are of

particular interest:

•  www.u-net.com/ukchem UK Chemistry Online

•  www.polymers.com Polymers

•  www.yahoo.com/science Yahoo Science

•  www.bpamoco.com BP Amoco

Examples of CD ROMs are Encarta, Encyclopaedia Britannica and Encyclopaedia of

Science.

RSC produces a variety of resources that relate to the oil industry.
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This guidance highlights the most relevant Key Skills opportunities in this unit. It contains

suggestions only. You will need to check that students have produced all the evidence

required to meet part A and part B of the Key Skills specifications. Students may need to

develop additional evidence elsewhere to meet fully the requirements of the Key Skills

specifications.

Guidance is referenced in two ways:

K – keys to attainment

These are Key Skills or aspects of Key Skills which students should achieve as they meet the

vocational requirements of the units. Only part B of the Key Skill is highlighted – you will

need to check that students achieve part A.

S – signposting

These are opportunities that can be incorporated naturally into the learning programme.

APPLICATION OF NUMBER, LEVEL 2 Key Skills

Reference

When students are: They should be able to develop the following Key

Skills evidence:

•  using numerical

data on the

production and use

of oil and its

products

•  calculating on the

efficiencies of

hydrocarbons as

fuel sources

N2.1 Interpret information from two different sources,

including material containing a graph.

K

•  calculating of

calorific values of

fuels, using

formulae

•  calculations of %

conversion of

monomer to

polymer

N2.2 Carry out calculations to do with:

a amounts and sizes

d using formulae.

K

K

•  preparation of a

presentation on the

effect of conditions

on conversion of

monomer to

polymer

N2.3 Interpret the results of your calculations and

present your findings. You must use at least one

graph, one chart and one diagram.

S
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COMMUNICATION, LEVEL 2 Key Skills

Reference

When students are: They should be able to develop the following Key

Skills evidence:

•  taking part in a class

discussion on the

influence of

petroleum products

on modern life

C2.1a Contribute to a discussion about a

straightforward subject.

S

•  making an individual

presentation about

the production and

uses of a polymer

C2.1b Give a short talk about a straightforward subject,

using an image.

S

•  reading and

summarising

information on the

influence of the use

of hydrocarbon fuels

on the greenhouse

effect

C2.2 Read and summarise information from two

extended documents about a straightforward

subject. One of the documents should include at

least one image.

K

•  preparing the report

on the investigation

into oil and its

products

C2.3 Write two different types of documents about

straightforward subjects. One piece of writing

should be an extended document and include at

least one image.

K

INFORMATION TECHNOLOGY, LEVEL 2 Key Skills

Reference

When students are: They should be able to develop the following Key

Skills evidence:

•  obtaining

information on the

extraction and

separation of crude

oil, or on the world-

wide production of

polymers

IT2.1 Search for and select information for two

different purposes.

S

•  an evaluation of the

relative efficiencies

of hydrocarbon and

other sources of

energy

IT2.2 Explore and develop information, and derive

new information for two different purposes.

S

•  preparing the report

on the investigation

into oil and its

products

IT2.3 Present combined information for two different

purposes. Your work must include at least one

example of text, one example of images and one

example of numbers.

S
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