
L3 - Learning Outcomes



Structural/somers

Structural isomer : compounds with the same molecular formula but different structural formula
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Reactions involving alkanes and alkenes

substitution reaction : reaction where one atom or group of atoms is replaced by another

atom or group of atoms

alkanes undergo a substitution reaction with chlorine to produce chloroalkanes and

hydrogen chloride. Reaction requires ultraviolet light to provide the necessary activation energy Ea

: photochemical reaction : reactions that are initiated when light energy is absorbed by reactants
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ethane chlorine Chloroethane hydrogen chloride

cracking :

process of breaking long hydrocarbons into smaller
, simpler molecules

typically requires the addition of heat or a catalyst
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heptane pentane ethene

Uses : shorter alkanes can be used as fuels

alkenes can be used to produce polyethylene i.e. plastic

Addition reaction : reaction where two or more molecules combine to form one product

alkene reactions with bromine
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ex: C = C + Br - Br H - C - C - H
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ethene bromine dibromoethane

: saturation test : using bromine water aqueous bromine to test for the presence of alkenes

alkane + Il Il no reaction. saturated hydrocarbon

alkene + 11 1) becomes decolorized. unsaturated hydrocarbon



Reactions involving alkenes

alkene reactions with hydrogen

hydrogenation : reaction between alkene and hydrogen in the presence of a catalyst ex : nickle

and high temperatures ex: 200 ° C

substance which increases
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ethene hydrogen ethane

· partial hydrogenation of unsaturated fats found in oils leads to trans fats which raise melting point

causing them to be solid at room temperature ex : margarine
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alkene reactions with water steam

hydration : reaction where substance combines with water.

when alkenes are heated 300° in presence of steam water
,

an acid catalyst
,
and

high pressure 60 atm
, an addition reaction occurs : breaking the double bond and water

, forming an alcohol
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Reactions involving alcohols

Oxidation of alcohol into carboxylic acid

bacterial oxidation : reaction with oxygen by bacteria such as Acetobacter forming a

carboxylic acid
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acetic acid vinegar acid

Oxidation with catalyst : alcohol can be oxidized in the presence of a strong oxidizing agent
such as acidified potassium manganate VII solution
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alcohol production by fermentation

alcohol fermentation : metabolic process where sugar, such as glucose is converted to alcohol

and carbon dioxide. Occurs in yeast , plants, and bacteria
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Reactions involving carboxylic acids

carboxylic acid reactions with metals

generally : acid + metal salt + hydrogen gas
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: hydrogen test : the presence of hydrogen gas can be tested -pop! -
by exposing a gas to a burning splint
if He is present a 'pop' sound will occur /Hz

carboxylic acid reactions with base's

generally : acid + base salt-water
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carboxylic acid reactions with carbonates

generally : acid + metal carbonate salt-water + carbon dioxide

8H1 I
I

ex : H-C - C -0- H + Na-0- - 0 - Na H - C - C - O - Na HH

it it t g + 0= c = 0

I HO
I I Il

H - C - C - O- H H - C - C - O - Na

it it

2 CHyCOOHcag) +
Na

,COg (s) 2 CHzC00 Na (aq) +
H20 (1)

t
CO2 (g)

ethanoic acid sodium carbonate Sodium ethanoate water carbon

dioxide



Practice questions

7 What is the minimum number of carbons for structural isomers for the following explain your answer

a) alkanes

b) alkenes

c) alcohols

de carboxylic acids

2. How many structural isomers exist for alkanes of 5
,

6
, 7

,
8

,
9 carbons ? Is there a pattern ?

3 Complete the following chemical reactions by providing the word and balanced chemical equations.

example CeH6 t Cl2 light CHsCl t HC)

ethane chlorine chloroethane hydrogen chloride

a) light

methane t chlorine

b) light CHqCI t
HC

C)

dibromobutane

d) C3Ho t Brz

e) Ni
t

but-l-ene hydrogen

f) t Hz Ni C3Hg

g) Ht

propan-l-o

n) t
Ht

but-2-ene water

i) CHgCOOH + Hz0

j) t

pentan-1-of Oxygen



Practice questions

3 Cont

K) HCOOH
t Na

1 ↓

butanoic acid calcium

m) CyHqCOOK + H2O

n)

methanoic acid
↑

sodium hydroxide

0)

potassium propanoate "water carbon dioxide

p) CyHqCOOH + CaCOz

4 Describe the difference between a substitution and addition reaction. Include examples

5. In a chemical reaction
,

a catalyst can be used . A student describes a catalyst as a substance

added to increase energy and thus increase rate of reaction. Explain whether they are correct or not.


