


Exercise Sheet 10  Belousov Zhabotinsky Reaction 

Reaction Equations Reaction Rate

A + Y → X + P k 1 AY k 1=2 l
3

mol3 s

X + Y → 2P k 2 X Y k 2=3⋅106 l
3

mol3 s

A + X → 2X + 2Z k 3 A X k 3=42 l
3

mol3 s

X + X → A + P k 4 X 2 k 4=3⋅103 l
3

mol3 s

B + Z → 1/2 f Y k 5 B Z
k 5=1 l

3

mol3 s

f =1

Table 2

Each chemical reaction contributes to a reduction in the concentration of the reactants involved and to an
increase in the concentration of the products involved. The concentration of a substance is influenced by
all the reactions in which the substance occurs as a reactant or as a product. The reaction rate describes
the concentration changes per unit of time caused by the chemical reaction. The reaction rate shall be
applied to all substances involved in the reaction. With this speed, the reaction reduces the concentrations
of the reactants and increases the concentrations of the products. 

The reaction speed of all reactions is proportional to each reactant involved in the reaction. The specific
proportionality  factors  for  each  chemical  reaction  are  indicated  by  k1,  k2,  k3,  k4 and  k5.  These
proportionality factors were determined experimentally.

Due to the chemical reactions, the substances BrO3
- and CH2(COOH)2 are consumed and more and more

HOBr is produced. This would lead to the chemical reactions becoming weaker over time. Simplifyingly,
it is assumed that the variables  A,  B and P have a constant value during the entire experiment, namely
their initial value. For this purpose, the concentration of these three substances must be kept constant
during the  chemical  reaction:  BrO3

- and CH2(COOH)2 must  be  continuously  fed and HOBr  must  be
continuously discharged.

Exercise 1

Use the approach from exercise sheet  1 to describe this physical system. Determine the constants, state
variables, and dependent variables that  are involved in this physical system. Specify the units for  all
physical variables. Specify the values for all constants. Specify the initial values and the first derivations
for all state variables. Specify formulas for all dependent variables, which you can use to calculate their
values from the state values and constants.

Exercise 2

Program the physical system and simulate it in the Physolator! 

The physical system is to be simulated for about half an hour. For this reason, the simulation shall run in
fast motion with a factor of 100. To run simulate your physical system in fast motion, insert the following
program code into your physical system. 
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