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Exothermic and Endothermic Reactions

When a chemical reacton takes place, energy s involved. Energy is transfrred when chemical

bonds are broken and when new bonds are made.

Exothermic reactions are those which (nuolve the ransfe of energy from the reacting chemicals to
the surroundings. During a practical investgation an exothermic reacton would show an inerease

i temperature 35 the reacton takes place

Examples of excthermic reactions include combustion, respiration and neutralisation reactions
Hand-warmers and self heting cans are examples o everyay exathermic rections

Endothermic reactions are those which (nvale the transfer of energy from the surroundings to
the reacting chemicals, During a practcal investgation, an endothermic reaction would show

decrease in temperature as the reacton takes place

as

Exothermic Endothermic

Examples of endothermic resctions incude the thermal decompositon of clcium carbante.
Esting sherbet s an everyday xamp of an endothermi reaction. When the sherbet dissolues in the saliva i your mouth, it produces 2 cooling
efect. Another example s instant ice packs that are usd to treat sporting injurics.

Activation Energy - the minimum amount of energy required for &
chemical reaction to tak place.

Catalysts — incresse the rate of a reaction. Catalysts provide an
alernative pathuay for a chemical reacton 1o take place by lowering
the activaton energy.

‘Bond Making and Bond Breaking
In an endothermie reactin, energy s needed to break chemical bonds.
“The energy change (aH) in an endothermic reaction i positve.

You may also find, in some. textbooks, BN refered fo 3 the
enthalpy change.

In an exothermie reaction, energy (s needed to form chemical bonds.

Reaction Profiles - Exothermic
Energy level disgrams show us what s hagpening in 3 particular
chemical resction. The disgram shows us the diffrence in energy
between the resctants and the proucts.

In an exothermic reacton, the reactants are at a igher energy level
than the products.

In an exothermie reaction, the difierence in energy is released {0 the

surroundings and = the temperature of the surroundings increases.

Potential Energy

Reaction Profiles - Endothermic
In an endothermic rescion, the reactants are t 3 lower energy level
than the products.

In an endothermic reaction, the diffrence in energy s absorbed from
the surroundings an s the temperature of the surroundings decreases

Potential Energy

The energy change (8H) in an exothermic reacton i negative.
Bond energies are measured in ko/mol.
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Calculations Using Bond Energies (Higher Tier Only)
Bond energes are use to caleulte thechange in energy of & chemical rescion.

Calculate the change in energy for the resction: 2H,0; —» 2H,0 + O;

Thefrst sepis 0 wrieth symbol equstion for e reacton
Once you have donethis, wark ot he bonds that arebreaking | Bond Bond Energy
and the ones that ars being mads. ka/mol
2H-0-0-H —s 2H-0-H + 0=0 o “en
oo 1
o0 s

On th lfthand sde of the quation,the bonds are breaking.
There ae two O-H bonds and one 0-0 bond.

So 464 + 146 + 464 = 1076

There ar two mles of H,0; therfor the answer needs to be multplied by two
S01074x 2 2148

On the right-hand sde o the equation, the bonds are made
There are two H-0 bands

So4ta+ 464 = 928

Tivo molesof 1,0 are made thereloe the answer needs t be mltilied by two,
50928 n2 = 1856

There is also ne 0=0 bond with & bond energy of 498

S0 1856 + 498 = 235

8H = sum (bonds broken) - sum (bonds made)
a4 = 2148 - 2354 = 206 kafmol

The reaction i exathermic a3 OH is negative.

Required Practical
Aim

To investigat the variablesthat affect temperature changes in
reacting solutons, g acid plus metal, acid plus carborates,
neutralisations and dispacement of metal.

Equipment

+ polystyrene cup

- messuring ylinder

+ thermometer

- 250cm?glassbeaker

- messuring oylinder

+ top pan balance

Method

1. Gather the equipmen.

2. Place thepolystyrens cup inside the beaker This will ravent the cup from fallng over.

3. Using a measuring cylinder, measure out 306m® of the acid,Diferen acids such as hydrochloric o slfuric
acid may be used. Pour this intothe paystyrene cup

4. Recor the temperature of the acid using a thermometer.

5. Using a top pan balance, measure ot an appropriate amount ofthe sold (fr exampl, 10g) o use one
stip of a metal such as magnesium,

6. Add the sold o the acid and record the temperature. You may chooset recordthe temperature of the acid
and metal every minute for 10 minutes




