Tempo of chemical reactions: Graphs

Collision theory

Amount particles

Amount particles

Particles must collide, be correctly orientated and be able to overcome enough E}, and Ej4.

Kinetic energy graphs/ Maxwell-Boltzman graphs:

Low T.

Increase temperature

Both equal sized surface
(amount particles).

With 1 more particles at
high T have enough E}, and
are correctly orientated to
overcome E,. More effective
collisions .- higher tempo.

E, is the same for both.
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Ey Eactivation

Surface difference, higher [ ],
more particles.

More particles at high [ ],
has enough E}, to overcome
E,. More effective collisions
-~ faster tempo.

E, is the same for both.




e Potential energy graphs

Endothermic: Non-spontaneous

Evotential

Exothermic: Spontaneous

Evotential

Duration

Elastic collisions

Duration

e Total p(before) = Total p(after) AND Total E,(before) = TotalE (after)

e No E} is converted to other forms of energy.

e No permanent distortion, objects cannot connect.

Unelastic collisions

e Total p(before) = Total p(after) BUT Total E;(before) + TotalE) (after)
e FE, is converted to forms of energy such as sound, heat etc.

Catalyst added

AN With cat.

Amount particles

“““ Without cat.

Surface the same, same
amount of particles.

E, is lower at “with
catalyst”, so there are more
particles, have enough E|, to
overcome E,. More effective
collisions . faster tempo.

Ek Eactivation




Equilibrium (SKETCHES)
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Concentration change: Increases concentration nitrogen
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Concentration change: Lowers concentration ammonia
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Temperature change: lowers the temperature
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Temperature change: Increases the temperature
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Pressure change: Increases pressure
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Pressure change: Lowers pressure
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