Lattice Enthalpy Live Class @

What's covered in this live class?

Lattice Association & Dissociation
Enthalpy of hydration
Enthalpy of solution
Born-Haber Cycles

Multiple choice questions
Classic Exam questions
Exam technique

This is a huge topic that requires you to have a sound knowledge of Year 1
enthalpy topics. Lots to learn here and lots of different way that they can
examine you on the topic. The calculations aren't complex, but it's easy to make
simple errors which will lose you marks!

Use the links in the table below to watch the recommended tutorials in the
content guide. When you're done, have a go at the questions BEFORE the live

class.
THERMODYNAMICS (3.1.8)
LATTICE ENTHALPY (5.2.1) LATTICE ENERGY (13A)

(ignore the entropy tutorials)


https://academy.tailoredtutors.co.uk/courses/377005/lectures/10796996
https://academy.tailoredtutors.co.uk/courses/395452/lectures/10974687
https://academy.tailoredtutors.co.uk/courses/395449/lectures/11205645
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MCQ's
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Ql. Which process describes the following equation?

O A
OB
Oc
o

Mg*ig = Mg?(g + &
The first ionisation energy of magnesium
The atomisation of magnesium
The electron doffinity of magnesium

The second ionisation energy of magnesium

Q2. Which is the correct definition for Lattice Enthalpy?
The enthalpy change when......

OA
Os
Oc
D

1 mole of a substance is formed from it's constituent elements in their standard states
1 mole of an ionic substance is formed from it's gaseous ions under standard conditions
1 mole of an ionic substance is formed from it's constituent elements under standard conditions

1 mole of a substance is broken down into it's constituent elements under standard conditions

Q3. For which of the following changes is AH negative?

OA
OB
Oc
Db

Naig — Na*g + e
Nas = Nagg)
Clg + e — Clg)

Og + e = Oy

Q4. Which of the following statements is false?

A
e
Oc
Opb

Enthalpy of Atomisation is always a positive value
Enthalpy of Hydration is always a negative value
Enthalpy of Solution is calculated using enthalpy of hydration and lattice enthalpy

Enthalpy of electron affinity is always an exothermic process

Q5.  Which of the following ions would you expect to have the most negative enthalpy of hydration?

A
CIs
Oc
Opb

Ca2*
Na*
Mg+
K+

&
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Classic Exam Questions

Q6. Explain how lattice energy values, together with other data, can be used to predict the solubility of ionic compounds.

[3l
Q7. The table contains some values of lattice dissociation enthalpies.
Compound MgCl, CaCl, MgO
Lattice dissociation enthalpy /kJ mol~' 2493 2237 3889
a) Write an equation, including state symbols, for the reaction that has an enthalpy change equal to the lattice
dissociation enthalpy of magnesium chloride.
(1]
b) Explain why the lattice dissociation enthalpy of magnesium chloride is greater than that of calcium chloride.
[2]
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d) When magnesium chloride dissolves in water, the enthalpy of solution is =155 k) mol-l. The enthalpy of hydration
of chloride ions is —364 kJ mol-1.

Calculate the enthalpy of hydration of magnesium ions.

[3]
e) Energy is released when a magnesium ion is hydrated because magnesium ions attract water molecules.
Explain why magnesium ions attract water molecules. You may use a labelled diagram to illustrate your answer.
[2]
f) Suggest why a value for the enthalpy of solution of magnesium oxide is not found in any data books.



Qll.
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This question is about magnesium oxide. Use data from the table below, where appropriate, to answer the following
questions.

AH®/kJ mol™

First electron affinity of oxygen (formation of O~(g) from O(g)) —142
Second electron affinity of oxygen (formation of O2-(g) from O~(g)) +844

Atomisation enthalpy of oxygen +248

a) Define the term enthalpy of lattice dissociation.

b) In terms of the forces acting on particles, suggest one reason why the first electron affinity of oxygen is an exothermic
process.

[1]

¢) Write equations to represent the three enthalpy changes in the table above.
(3]

First electron affinity of oxygen
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d) Complete the Born—Haber cycle for magnesium oxide by drawing the missing energy levels, symbols and arrows.

The standard enthalpy change values are given in kl.mol-l.
[4]

Mg?*(g) +302(g) + 2e"

+1450 | . B
Mg(g) +502(g) +e
+736 1
Mg(g) +302(9)
+150
Mg(s) +202(g)
-602
MgO(s)

e) Use your Born—Haber cycle from part (d) to calculate a value for the enthalpy of lattice dissociation for magnesium

oxide.
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Q1l2. Lattice enthalpies can be calculated indirectly using Born—Haber cycles.
The table below shows enthalpy changes needed to calculate the lattice enthalpy of sodium oxide, Na2O.

letter | enthalpy change energy /kJ mol~!

A 1st electron affinity of oxygen -141
B 2nd electron affinity of oxygen +790
C 1st ionisation energy of sodium +496
D atomisation of oxygen +249
E atomisation of sodium +108
F formation of sodium oxide —414
G lattice enthalpy of sodium oxide

a) The Born—Haber cycle below links the lattice enthalpy of sodium oxide with its enthalpy change of formation.
(i) On the Born—Haber cycle, write the correct letter from the table above in each box.

(3]

2Na*(g) + O*(g)
}

2Na*(g) + O(g) + 2e-

v 2Na+(g) + O_(g) + e

2Na(g) + O(g)

A

2Na(g) +'/,0,(g)

A

2Na(s) +'50,(9)

Na,O(s) Y
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b) Calculate the lattice enthalpy of sodium oxide

c) Explain why it is difficult to predict whether the lattice enthalpy of magnesium sulfide would be more or less exothermic

than the lattice enthalpy of sodium oxide.
(3]

d) A student wanted to determine the lattice enthalpy of sodium carbonate, Na2COs. Unfortunately this is very difficult
to do using a similar Born—Haber cycle to that used for sodium oxide in (b). Suggest why this is very difficult.

e) The student thought that he could determine the lattice enthalpy of Na2COz3 using a Born—Haber cycle that links
lattice enthalpy with enthalpy change of solution.

The enthalpy change of solution of Na2CQOs is exothermic. Sketch this Born—Haber cycle. Explain how the lattice
enthalpy of Na2COj3 could be calculated from the enthalpy changes in the cycle.



