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Hazards & Risks /

Your notes
Hazards & Risks

= The hazard of achemical substance relates to the inherent properties of the substance
= Theriskis more to do withhow you plan to use it and the chance of it causing harm

= Forexample, water generally has no hazards however a beaker of water being boiled on
atripod and gauze has severalrisks associated with it

= The steam coming from the water and the boiling water could both cause damage if
they came into contact with your skin

= Anotherexample would be hydrochloric acid, a substance most people generally
consider hazardous

= Youwillhave been told to use eye protection when using the acid as it can potentially
cause harmtoyour eyes

= Thisis due to hydrochloric acid being corrosive
= Thisrisk, however, depends on how likely itis the acid will getinyoureyes

= Using eye protection does not affect the hazard, but does decrease therisk

Hazard warning symbols

Table showing the most common hazard symbols

Hazard symbol Meaning Description

Health hazard includes warning on skin
rashes, eye damage and
ingestion

Corrosive can cause skin burns and
permanent eye damage
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Flammable

cancatchfireif heated
orcomesinto contact
with a flame

Acute toxicity

can cause life-
threatening effects,
eveninsmall quantities

SRR RO

Oxidising can supply oxygen to
fuel fires or cause
explosions
Dangerous to cancause lasting harm
the to aquaticlife and
environment ecosystems
Health hazard canindicate

carcinogenic,
mutagenic or
reproductive hazards
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Gasunder canexplodeif heated or ,
pressure release gasrapidly if the

7 Your notes
containeris damaged

Explosive can explode through
shock, friction or
exposure to heat

Risk assessments

Risk assessments can be used to help reduce therisk of certain hazardsin alaboratory

Thisis carried out by looking at the hazards of the chemical substances being used

The way the substances will be usedis considered to assess the risk associated

Control measures or guidelines are then writtenin order to inform other people using the
lab how to operate to reduce the risks associated with the chemicals

Such guidelines will consider lots of different factorsincluding:

The amount used
The age and experience of the person using it
Whether it will be heated

Whether ventilation or a fume cupboard should be used

= The controlmeasures may include

The type of eye protection that needs to be worn

The need to wear gloves

Keeping a cap on abottle afterremoving some of the substance
Keeping the substance away from a source of heat

What to do if some of the substance s spilt on the floor or gets on the skin

o
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Examiner Tips and Tricks

particular procedure in the practical e.g.
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When an exam question asks you to suggest a precaution when tackling a practical Your notes
assignment you cannotjust say 'wear alab coat and goggles'.

Thisis standard practice in any practice. Therefore you need to comment on the

'HCl gasis produced, so this step needs to be carried out in a fume cupboard'
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Functional Groups & Homologous Series A,
Your notes

Functional Groups & Homologous Series

Homologous series

= Ahomologous series is a group of organic compounds that have the same functional
group, but each successive member differs by CH,

H H
| |
H—C—C—OH H—C—C—C—OH
. -

H H H H H
ETHANOL PROPANOL
C,H,OH C,H,OH

e BOTH HAVE AN ALCOHOL FUNCTIONAL GROUP (-OH)
e BOTH HAVE THE SAME GENERAL FORMULA (ChH,, ,4,OH)
° BOTH HAVE SIMILAR CHEMICAL REACTIVITY

Ethanol and propanol belong to the same homologous series

Homologous Series of Alkanes

Name of  Number of Chemical Boiling Stateatroom Melting
alkane carbons formula pointin°C  temperature  pointin°C
Methane 1 CH, =162 gas —182
Ethane 2 il -89 gas —183
Propane 3 CiHg —42 gas —188
Butane 4 CsHio = gas -138
Pentane 5 CgH,p 36 Liquid -130

= Things we can say about a homologous series:
= Eachmemberhas the same functional group
= Eachmemberhasthe same general formula

= Eachmember has similar chemical properties
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= Eachsuccessive memberdiffers by -CH; - ,

= Members have gradually changing physical properties, forexample, boiling point, Your notes
melting point and density

= Asahomologous seriesis ascended, the size of the molecule increases

= This has an effect on the physical properties, such as boiling point and density
Functional Groups

= Functional groups determine the physical and chemical properties of molecules

= The table below shows a summary of common functional groups found in compounds

= Risanyotheratom or group of atoms (except for hydrogen)

Functional Groups Found in Compounds Table

Functional Group

Alkene ol
R-C=C-R
Halogenoalkane | R — X
Where X =F,ClL Brand |
" j ;
Alcohol R=G-OH A=y =
H H R
Primary alcohol Secondary alcohol Tertiary alcohol
@)
v
Aldehydes R — C\
H
R\
Ketone /C =0
R
%
Carboxylic Acid | R - C\
OH
0
Ester Il
R-C-0-R
Primary Amine R — NH,
Nitrile R-C=N
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Nomenclature & Classification

IUPAC Nomenclature

= Systematic nomenclature can be used to name organic compounds and therefore
make it easier to referto them

= The alkanes provide the basis of the naming system and the stem of each name
indicates how many carbon atoms are in the longest chain in one molecule of the

compound

Nomenclature of Organic Compounds Table

NumberofC Molecular formula of straight- Name of Stemusedin

atoms chain alkane alkane naming
1 CH4 methane meth-
2 CoHg ethane eth-
3 CzHs propane prop-
4 C4Hio butane but-
5 CsHyp pentane pent-
6 Ce¢Hia hexane hex-
7 CyH16 heptane hept-
8 CgHig octane oct-
9 CoH2o nonane non-
10 CioH22 decane dec-

= |f there are any side-chains or functional groups present, then the position of these
groups isindicated by numbering the carbon atoms in the longest chain starting at the

end that gives the lowest possible numbersin the name

= The hydrocarbon side-chainis shownin brackets in the structural formula

= Theside-chainis named by adding ‘-yl’' to the normal alkane stem

CH3CH(CH3)CH,CH3

= Thistype of groupis called an alkyl group

1, SaveMyExams

© 2026 Save My Exams, Ltd.

Get more and ace your exams at savemyexams.com

4

Your notes

8


https://www.savemyexams.com/?utm_source=pdf

1 —> 2 3 4 5 6 ,

6 5 4 3 2 €— 1 THE LONGEST CHAIN
CH,—CH,—CH—CH,— CH,—CH, OF CARBON ATOMS Your notes
C—-— 2 2 IS 6 CARBON
CH,

COUNTING FROM RIGHT TO LEFT GIVES: 4-METHYL HEXANE

COUNTING FROM LEFT TO RIGHT GIVES: (3—-METHYL HEXANE

THE NOMENCLATURE GIVES THE LOWESTM
POSSIBLE NUMBER IN THE NAME

Naming Side Chains

= |f there are more than one of the same alkyl side-chain or functional groups, di- (for
two), tri- (for three) or tetra- (for four) is added in front of its name

= The adjacent numbers have acomma between them

= Numbers are separated from words by a hyphen

2 METHYL GROUPS ON
THE THIRD CARBON

CH,
1 2 3| THE LONGEST CHAIN

A5 6
CH;—CHz—C —-(gH\—CHz—CHg)% OF CARBON ATOMS
|

| IS 6 CARBON
CH,/|CH,

ONE METHYL GROUP ON
THE FOURTH CARBON

3,3,4 — TRIMETHYL HEXANE

Naming Multiple Side Chains

= |fthereis more than one type of alkyl side-chain, they are listed in alphabetic order

ETHYL GROUP ON THE
FOURTH CARBON
CH,—CH,
THE LONGEST CHAIN

(CHs— CH—CH;—CH— CH,— CH,) < OF CARBON ATOMS
' IS 6

K_‘GMETHYL GROUP ON THE
SECOND CARBON

4—-ETHYL-2—-METHYL HEXANE
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Naming Side Chains in Alphabetical Order

Functional Groups & their Nomenclature Table

Functional
Group Nomenclature Example
Alkenes — ene Hy _H Ethene
/C - C\
H H
Halogencalkdne chloro— |'I" l'l" Chloroethane
fl.uoro- MG C—Gl
iodo— | |
bromo— H H
Alcohol ol H H Ethanol
H=C-C-0H
| |
H H
Aldehyde —al H 0 Ethanal
o faed
| N
H H
Ketone —one CH, Propanone
~
C=0
CH,
Carboxylic Acid | —oic 'If /O Ethanoic acid
acid H-C-C ”
S
Yy OH
Ester alkyl H H H o H Propyl
—odate S et i P o et (o ot Ethanoate
| | | |
H H H H
Amine alkyl H H Ethylamine
—amine O =—C=NH_
|
ETEl
Nitrile —nitrile h'{ Ethane nitrile
H- (': -C=N
H
.
Worked Example

nomenclature:
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Your notes
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4 (0] 5 2 6. CI
' b g " A~ANoH A
Answer
1
1 2.
2,5,5 - TRIMETHYLHEX-2-ENE 2—PROPYLPENT-1-ENE
3 4.
O _ O
PROPANAL 3-METHYLBUTANAL
5. 6 Cl
BUTANOIC ACID 2—-CHLOROBUTANE

Reaction Classification

= We canclassify reactionsinto different types

= Anadditionreactionis anorganic reactioninwhich two (or more) molecules
combine to give a single product with no other products

= Asubstitutionreactionis areaction that involves replacing an atom or group of
atoms by another

= Aneliminationreactionis areactioninwhich a small molecule (such as H,O or HCI)
isremoved from an organic molecule

= Ahydrolysisreactionis areactionin which a compoundis broken down by water (it
canalsoreferto the breakdown of a substance by dilute acids or alkali)

= Acondensationreactionis areactioninwhich two organic molecules join together
andinthe process eliminate small molecules (such as H,O or HCI)

4

Your notes
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AN ' 4
ADDITION c=cC + H—H N H—C—C—H Your notes
REACTION / N | |

H H H

ADDITION OF H, TO THE DOUBLE BOND IN
ETHENE TO GIVE A SINGLE PRODUCT ETHANE

G

SUBSTITUTION
ety HaC (l: CH, + Na(CD) —> HyC C—CHy + Nabr
CH , CH ,
CHLORINE HAS REPLACED BROMINE
[ N /
ELIMINATION H—C—C—OH — cC=¢C + HZO
REACTION | | H/ \H
H H

H,O0 (SMALL MOLECULE) HAS BEEN REMOVED

The different types of reactions in organic chemistry

Oxidation & reduction

= Anoxidationreactionisareactioninwhich oxygenis added, electrons are removed or
the oxidation number of a substanceisincreased

= |norganic chemistry it oftenrefers to the addition of oxygen orremoval of hydrogen
atomsto a substance

= |nequations for organic redoxreactions, the symbol [O] can be used to represent
one atom of oxygen from an oxidising agent

= Areductionreactionis areactioninwhich oxygenisremoved, electrons are added or
the oxidation number of a substance is decreased

= |norganic chemistry it oftenrefers to the removal of oxygen or addition of hydrogen
atomsto a substance

= |nequations for organic redoxreactions, the symbol [H] can be used to represent
one atom of hydrogen from areducing agent
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OXIDATION ,

Your notes

CHyCH,OH + [01 —> CH,CHO + H,0
0

7 Son J P

ONE ATOM OF OXYGEN ATOM FROM AN OXIDISING AGENT

REDUCTION

CH;CHO + [H] —> CH,CH,OH

)

ONE ATOM OF HYDROGEN FROM A REDUCING AGENT

In organic chemistry oxidation is often the gain of oxygen or loss of hydrogen atoms and
reduction is the gain of hydrogen and loss of oxygen atoms

Polymerisation

= Inthe ASlevel course all the polymerisation reactions covered are examples of addition
polymerisation

= Addition polymerisationis the reaction in which many monomers containing at least one
C-C double bond form long chains of polymers as the only product
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Isomers - Structural ,
Your notes

Isomers - Structural

= Structuralisomers are compounds that have the same molecular formula but
different structural formulae

= E.g.propene and cyclopropane

H\ /H
H
C
| H /N
H—C—C=C H—C—C—H
| H [
H H H H
PROPENE CYCLOPROPANE
CBHS CBHS

Both propene and cyclopropane are made up of 3 carbon and 6 hydrogen atoms but the
structure of the two molecules differs

= There are two different types of structuralisomerism you need to be aware of:
= Chainisomerism

= Positionalisomerism

Chainisomerism

= Chainisomerismis when compounds have the same molecular formula, but their
longest hydrocarbon chainis not the same

= Thisis caused by branching

= E.g.pentaneand2,2-dimethylpropane
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H 4

H—C—H Your notes

R A H
H—C—C—C—C—C—H H—C—H
B |
H H H H H H
PENTANE 2,2-DIMETHYL PROPANE
C5H12 CS H12

Both compounds are made up of the same atoms, however the longest carbon chainin
pentaneis 5 andin 2,2-dimethylpropane it is 3 (with two methyl branches)

Positional isomerism

= Positionalisomers arise from differences in the position of a functional group in each
isomer

= Thefunctional group can be located on different carbons

= Forexample, butan-1-oland butan-2-ol

H

H H H O H

] o
H—C—C—C—C—0—H H—C—C—C—C—H

I I

H H H H H H H H

BUTANOL 2—BUTANOL

Both compounds have an alcohol group and are made up of 4 carbons, 10 hydrogens and
one oxygen, however in butanol the functional group is located on the first carbon andin
2-butanol on the second carbon

Worked Example

Isomers of dibromopropane How many isomers are there of dibromopropane,
CzHgBry?

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com

15


https://www.savemyexams.com/?utm_source=pdf

Answer ,

Step 1: Draw the structural formula of the compound Your notes

H H Br

Step 2: Determine whetheritis a stereo or structuralisomer
Thereis norestricted bondrotation around the C-C bond, soitis structuralisomerism
Step 3: Determine whetheritis a functional group, chain or positional isomerism

= Functional group? No, as Bris the only functional group possible

= Chain?No, as thelongest chain canonly be 3
= Positional? Yes, as the two bromine atoms can be bonded to different carbon

atoms
C C C
PSR " 4 W
¢
H H Br H Br H
H—é—(l.‘—c|:—8r AND H—(Ii—(li—é—H
By L
| 1,1-DIBROMOPROPANE | | 2,2-DIBROMOPROPANE |
H Br Br Br H Br
H—(IZ—CI:—CIZ—H AND H—CI:—CI:—(IZ—H
Noow hohod
| 1,2-DIBROMOPROPANE | | 1,3-DIBROMOPROPANE |

C4HgBr, THEREFORE HAS 4 STRUCTURAL ISOMERS

o

Worked Example
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Deducing isomers of C4H;0 How many isomers are there of the compound with ,
molecular formula C4H10?

Your notes
Answer

Step 1: Draw the structural formula of the compound

H H H H
L
H—C—C—C—C—H
I
H H H H

Step 2: Determine whetheritis a stereo or structuralisomer.
Thereis norestricted bond rotation around the C-C bond soitis structuralisomerism
Step 3: Determine whetheritis a functional group, chain or positional isomerism

= Functional group? No, as there are no functional groups

= Positional? No, as there are no functional groups which can be positioned on
different carbon atoms
= Chain?Yes!

H
H—(liH

H H H
HCC|I(|:—H=H—C|I—
Nonoh g

ITI—O—I T

BUTANE

H
H— é H
H ‘ H
H—é c— é H
LA

FZ—METHYLPROPANE |

CsHeo THEREFORE HAS 2 STRUCTURAL ISOMERS
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