Mr Kidman’s Classroom - SC12 - Revision mind map

Oppose disturbance

New equilibrium partly opposes the imposed
change

Concentration

Add reactant / remove product — favour use /
replacement

Temperature

Heating favours endothermic direction; cooling
exothermic

Two directions
Products can reform reactants; use =

Example Reversibility Changes - Higher

NH4Cl(s) = NHs(g) + HCl(g); cooling recombines © Pressure
gases
Higher pressure favours fewer gas particles;
o " ) tErl‘leLgy / :Tfftz count coefficients
pposite energy changes; controlled ventilate
demonstration Catalyst

Both rates faster; position and equilibrium
yield unchanged

Apply direction

Identify energy change; equal gas totals — no
pressure shift
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Reversible reactions

Closed system and equilibria

Reactants / products cannot escape; reactions
continue

Equal rates

Forward = reverse; concentrations constant, not
necessarily equal

Position
Further right: greater product proportion

Reaction

N2 + 3H2 = 2NH3; exothermic; four gas moles —
two

Conditions

=450 °C, =200 atm, iron catalyst: economic
compromise

Temperature / cost

Cooler gives more NHs but slower; higher
pressure costs more

Catalyst / recycling

Faster rate; cool NHs to condense; recycle N:
/ H2

Eguilibrium Haber process

Interpret graphs

Equal rate lines; constant concentration lines may
differ

Explain economics
Equilibrium yield and speed are different

1. Equilibrium — Changes - Higher: A disturbance changes position until equal rates return.
2. Changes - Higher — Haber process: Industrial conditions balance rate, yield and cost.



