What we will cover

Chemical Reactions

IGCSE Chemistry = Topic 6 1 Physical vs chemical change

IGCSE Chemistry 2 | Collision theory & rate

3 Catalysts & measuring rate
4 | Reversible reactions

5 | Equilibrium & industry

6 | Redox

m Explain a faster rate with
collision theory: successful
collisions happen more often.
Concentration, pressure and
surface area all raise...

Change and rate

A catalyst lowers the activation
energy and speeds the reaction
up, but is not used up and does
not change AH or the...

m At equilibrium the forward and
reverse rates are equal and the
concentrations stop changing — it
does not mean the amounts of...

Surface area

Collision theory and rate

Collision theory fii{#i#i%: particles must collide with enough energy (> E,). Faster

when collisions are more frequent or more energetic:
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= more concentration %% / pressure A powder has far more surface

m more surface area FEHETH than one lump, so acid touches

m higher temperature

° e o e 9
e °
more [ ] ®
° , ®
° e 4, o
® @ P ® g0

lower concentration higher concentration

one big lump
small surface
area — slower

L) () () (]
OO0
o L] L] °
same mass
as powder

large surface
area — faster

many more particles.

More exposed particles =
more collisions = a faster
rate.




Catalysts Measuring the rate

energy : .
without catalyst (high hill) A catalyst /{23 speeds a gas pus.hes plunger out Follow a reaction by:
reaction but is not used up delivery tube 8as syringe m loss of mass on a balance
) I { .
m it lowers the activation m gas volume in a
reactants with_catalyst (lower hill) . N A e
energy E{LAE syringe jE515E
AH . - N
roducts m AH is unchanged m time for a precipitate j7ijE to
: . . hide a mark
= enzymes i are biological ) .
catalysts conical flask The graph is steepest at the start,
a catalyst lowers the activation energy; AH is unchanged (reaction mixture) then flat.

Chemical Reactions

L Equilibrium

Reversible reactions

A reversible reaction 7[5 [ (=) can go both ways.

Blue hydrated 7k4 CuSO4 = white anhydrous 77k CuSO4 + water. Adding
water turns it blue — a test for water.

Equilibrium

heat
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+ water
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I Equilibrium

L Equilibrium

Equilibrium Industry: Haber and Contact

Haber 14{A7% — ammonia Contact #fiiE — SO3
At equilibrium 7% (closed system): rate forward = rate reverse Ny + 3H, — 2NH; 250,40, = 2504
trati top changing (but th tion is still goi
concentrationsistopichanging) (but theyreactionjis stilllzoinz) 450°C, ~200 atm, iron catalyst 450°C, ~2 atm, V505 catalyst

To shift the position: heat — endothermic side; pressure — fewer-molecules side; add a
substance — the other side. A catalyst does not shift it. Conditions are a compromise #7H1: medium pressure (safe), fairly high temperature (good
rate).




Oxidation &1t & reduction %%
happen together.

OIL RIG: Oxidation Is Loss,

A B Reduction Is Gain — of elec-
trons.
loses electrons gains electrons
(oxidation) (reduction) An oxidising agent Sk is itself

reduced (purple MnO; fades).

Worked example — speeding up a reaction

Powdered marble reacts with acid faster

than a single lump. Explain using collision
theory.

Surface area, concentra-
tion and pressure work
by giving more collisions.
Temperature also gives
more energetic ones; a
catalyst lowers E,.

m A reaction needs particles to collide with
at least the activation energy & {V&E.

m Powder has a much larger surface area
exposed to the acid.

m So there are more collisions per second
between acid particles and the marble.

m More successful collisions per second = a
faster rate.

Topic 6 — key takeaways Check yourself

o Why does a powder react faster than a
lump?

° Rate o Catalyst

How does a catalyst speed up a reaction?
more frequent / energetic lowers E,; not used up; AH o yst sp P

collisions = faster unchanged . % .

° What is equal at equilibrium?
e Equilibrium o Redox

forward = reverse in a closed OIL RIG; oxidation & reduction
system together

@ ! OIL RIG, what is oxidation?

Answers 1. more surface, so more collisions 2. it lowers the activation energy 3. the
forward & reverse rates 4. loss of electrons




