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In terms of energy, what happens when
a chemical reaction occurs?
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In terms of energy, what happens when a chemical

reaction occurs?

e Energy changes occur, generally in the
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form of thermal energy.

e The energy change is either endothermic

or exothermic.

10O
O www.pmteducation Q@@ ) PMTEducation



SSSSSSSSSSSSSSSSSSSSSSSSSS

What is an endothermic reaction?
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What is an endothermic reaction?

e Areaction in which energy is taken in from the

surroundings. The temperature of the surroundings
decreases.

e Positive enthalpy change.

e More energy is used to break bonds than is released
iIn making bonds.
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What is an exothermic reaction?
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What is an exothermic reaction?

e Areaction in which energy is given out to the
surroundings. The temperature of the
surroundings increases.

e Negative enthalpy change.

e More energy is released making bonds than is
used to break bonds.
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Draw an enthalpy level diagram for an
exothermic reaction
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Draw an enthalpy level diagram for an exothermic reaction

Energy taken in .
by bond breaking Energy given out
by bond making

Energy A

Reactants

Enthalpy
Change

Products

>
Reaction Progression
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Draw an enthalpy level diagram for an
endothermic reaction

10O
© wwwpmteducation Q@@ C) PMTEducation (9DSG)



Draw an enthalpy level diagram for an endothermic reaction

Energy taken in

by bond breaking Energy given out

by bond making

Nd

Products

Energy A

Enthalpy
Change

Reactants

Reaction Progression
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What is activation energy?
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What is activation energy?

The minimum amount of energy required
to start a reaction between two colliding
particles.
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What are standard conditions?
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What are standard conditions?

e Pressure: 101 kPa (or 100 kPa) or 1 atm
e Temperature: 298 K or 25°C
e Solution concentrations: 1 mol dm™
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Define the standard enthalpy change of
reaction, A H°
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Define the standard enthalpy change of reaction, A H®

The enthalpy change that accompanies a
reaction in the molar quantities expressed in an
equation under standard conditions, with all
reactants and products in their standard states.
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Define the standard enthalpy change of
formation, A H°

10O
O www.pmteducation Q@@ ) PMTEducation @O



gPMI “

SSSSSSSSSSSSSSSSSSSSSSSSS

Define the standard enthalpy change of formation, AfHe

The enthalpy change that occurs when one
mole of product is formed from its constituent
elements under standard conditions, with all
reactants and products in their standard states.

ey
O www.pmteducation Q@@ ) PMTEducation @O



SSSSSSSSSSSSSSSSSSSSSSSSSS

Define the standard enthalpy change of
combustion, A_H°
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Define the standard enthalpy change of combustion, ACHe

The enthalpy change that occurs when one
mole of a compound completely reacts with
oxygen under standard conditions with all
reactants and products in their standard states.
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Define the standard enthalpy change of
neutralisation, A H°
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Define the standard enthalpy change of neutralisation,
A H°

neut

The enthalpy change that occurs when
one mole of water is formed in a
neutralisation reaction under standard
conditions.
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How do you experimentally calculate
enthalpy change of a reaction?
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How do you experimentally calculate enthalpy change of
a reaction?

q = mcAT

m - mass of the solution that changes temperature (1g = 1cm?3)
¢ - specific heat capacity (usually of water)
AT - temperature change
q - heat energy evolved (joules)

e Divide g (in kJ) by the number of moles of the limiting reactant.

e Add a sign to show whether AHre is exothermic (-) or endothermic (+).

~ 10,04 o
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What is Hess’ law?
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What is Hess’ law?

The enthalpy change of a reaction is
independent of the route taken.
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How can you use the Hess cycle below
to indirectly determine enthalpy change?

AH

6C) + 3Hyg —> CeHg)

AHe\ AP 2 \ /He

6C02(g) + 3H O(|
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How can you use a Hess cycle to indirectly determine

enthalpy change? AH
py g 6C(3) +3H2(g) —_> CGH6(I)

AH"\ AH? 2\ %H" 3

6C02(g) + SHQO(I)

e The enthalpy change for AH"is equal to AH%1 + AH%2 - AH"3.

e Make sure you multiply the enthalpy change by the stoichiometric
ratio, i.e. 6 x AH%1.

e Going in the direction of the arrow: add the value.
Going in the direction against the arrow: subtract the value.
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Calculate the enthalpy change of
formation of C_H(l) using the table below:
A H® / kJ mol”
CeHgy  -3267
Ce -394
2(q) -286
e )
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Calculate the enthalpy change of formation of C_ H_(I)

AH?
6C ) + 3Hzq —> CeHgy)

W394) %28& /3 -

GCOQ(Q) + 3H20(|) ACHG / kJ mol™’
CoHgy | -3267
AH® + (-3267) = 6(-394) + 3(-286) . ra
AH® = 6(-394) + 3(-286) - (-3267) ©
= -2364 - 858 + 3267 H,) 286
= +45 kJ mol™
e y
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What is average bond enthalpy?
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What is average bond enthalpy?

The average enthalpy change that
occurs when one mole of gaseous
covalent bonds are broken.
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Calculate the enthalpy change of
reaction for the equation below:
CO(g) + H,0(g) — CO,(g) + H,(9)

Bond Average bond Bond @ Average bond
energy / kJ mol™ energy / kJ mol™
C-O (carbon | +1077 O-H +464
monoxide)
C=0 +805 H-H +436
y,
©re
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Calculate the enthalpy change of reaction for the
equation below: CO(g) + H,0(g) — CO,(g) + H,(9)

AH = total energy needed to break bonds -
total energy made when forming bonds
AH = +1077 + 2(+464) - (+436) - 2(+805)

Bond

C-O (carbon
AH = +2005 - (+2046) monoxide)
AH = -41 kJ mol” Cc=0
O-H
(May use a Hess’ Cycle instead) .

Average bond energy /

kJ mol™!

+1077

+805

+464

+436
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