
1

General Chemistry 
Winter Term 2023/24

Dr. Lars Birlenbach

Physikalische Chemie 1 (PC1)

AR-F0102

Tel.: 0271 740 2817

eMail: birlenbach@chemie.uni-siegen.de

Lars Birlenbach birlenbach@chemie.uni-siegen.de 113

• Website (Slides, Excercises):

• http://www.chemie.uni-siegen.de/pc/lehre/nanoscitec/

Login Data for slides: 

User: Ludwig   

Password: Boltzmann
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Reactions of 0th order
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Reaction rate does not depend on educt concentration!

Example: Reaction at catalyst surface. 
Size of the surface determines rate

0 0(A) (A) at 0!   so: (A)  c c t C c
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Reaction mechanismn

• describes how reaction takes place

• often more complex than A + B → AB

• Example: 

Lars Birlenbach birlenbach@chemie.uni-siegen.de 115

2nd step:

1st step:
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reaction energy

activation energy

equilibrium distance

distance

energy in a reaction as a function of the
distance between the educt molecules



4

catalysts

• lower activation energy

• increase reaction rate

• chemical equilibrium is reached faster 

• do not influence the composition in chemical
equilibrium

• important, used very much in lab and industry
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Arrhenius-Equation

• explains temperature dependence of the rate constant  k

• EA: Activation energy
– Minimal energy necessary for the reaction to happen

– Molecules have to climb an "activation mountain"

– A: pre-exponential factor (probability of reaction)
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Arrhenius-diagram
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slope m = -EA/R

k is a function of temperature
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dynamic equilibrium

• where ends a reaction?
– Composition does not change anymore if the back and forth 

reaction rates are equal
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(AB) (C)f fv k c c  
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Law of mass action

• constants and can be combined:

• stochiometric coefficients become exponents
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Experiment in lab course:  ferric thiocyanate
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Fe 3 SCN Fe(SCN)   
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

principle of LeChatelier

• a system (a reaction) evades an external constraint so that K 
stays the same

• which constraints?
– concentration
– pressure
– heat
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