
1.8 THERMODYNAMICS:

BORN-HABER CYCLES


Mixtures

Easily 

separated


Filtration


Fractional


Lattice Enthalpy
 Enthalpy Change, ΔH
Used to calculate enthalpy of 
solution for ionic compounds


Used to calculate lattice 
enthalpy since it cannot 
be calculated directly


Add values along arrows, subtract 
value if arrow points in the opposite 

direction to the route taken


Enthalpy of lattice dissociation 
or lattice formation
 Standard conditions


Heat energy transferred in a 
reaction at constant pressure


Enthalpy 
definitions


The lattice formation enthalpy is 
the lattice dissociation enthalpy 

but with a negative sign

298 K and 100 kPa
Enthalpy of atomisation


Electron affinity


Ionisation energy


Enthalpy of hydration


Bond enthalpy


Enthalpy of solution


Enthalpy of formation


Use Hess’s law


Enthalpy change of a reaction is 
independent of the route taken


AQA


Na+
(g)+ e- + Cl(g)


Na+
(g)+ e- + /Cl2(g)


1

2


Na(g)+ /Cl2(g)
1

2


Na(s)+ /Cl2(g)
1

2


Na+
(g)+ Cl-

(g)


Na+Cl-
(s)


ΔHe[Cl] = -349kJmol-1


ΔHlat[Na+Cl-(s)] = ?


ΔHf[Na+Cl-(s)] = -411kJmol-1


ΔHat[Na(s)] = +107kJmol-1


ΔHi [Na(g)] = +496kJmol-1
1 

ΔHat[ Cl2(g)] = +122kJmol-1


Lattice enthalpy of formation of sodium chloride: 

https://bit.ly/pmt-cc 
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu



1.8 THERMODYNAMICS:

GIBB’S FREE ENERGY CHANGE


Mixtures

Easily 

separated


Filtration


Fractional


Feasibility of a reaction 
is determined by 

enthalpy and entropy


Gibb’s Free Energy Change, ΔG:

ΔG = ΔH - TΔS


Entropy Change, 
ΔS 


A measure of 
disorder


Entropy increases as 
disorder increases


Disorder of substances 
tends to increase


Calculate Sproducts/reactants by adding up the 
standard entropy of all the products/reactants


Disorder increases if the number of 
moles of products is greater than the 

number of moles of reactants


Plotted on a graph 
with ΔG as the y axis 
and T as the x axis


Determine the temperature at 
which a reaction becomes feasible


For a reaction to be feasible, 

ΔG must be negative or zero


T = (ΔH-ΔG)/ΔS


AQA


Disorder increases with the 
changes of state:


solid→ liquid→ gas


May not take place if 
activation energy is so high 

that almost no molecules have 
enough energy to react


ΔS = Sproducts  - Sreactants 


https://bit.ly/pmt-cc 
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu


