
4.1 Introduction
Rate is measured in molarity per unit time.
4.2 Average and Instantaneous Reaction Rates of Change

X and y represent any values for ratio describing the reaction.

The lowercase letters are stoichiometric values

Concentration curves: a graph measuring concentration over time
● Steep slope is proportional to speed of reaction; horizontal slope is a point of chemical

equilibrium
● Slope of the tangent is the instantaneous rate of change

4.3 Kinetic experiments
4.3.1 methods of initial rates

Datasets are the experiments.



If it does not cancel out to have a single variable, you may have to restart with different
datasets.

4.3.2 integrated rate laws
Integrated rate law: relationship between reactant concentration vs time
4.3.2A The Zeroth Order Integrated Rate Law

If the resultant line is linear, then this is the correct reaction order.

4.3.2B The First Order Integrated Rate Law



If the resultant line is linear, then this is the correct reaction order.

4.3.2C The Second-Order Integrated Rate Law

If the resultant line is linear, then this is the correct reaction order.

4.3.2D Reaction Half-Lives

Half-life (t1⁄2): is the time required for the concentration of reactants to be reduced to ½ of its
initial amount

●
○ This is only for the Zeroth order half life
○ You may need the initial equation to plug into the derived equation



●
○ For first order half life

●
○ For second order half life



4.3.2E Integrated Rate Law Summary

4.4 Additional Factors Influencing Reaction Rate
4.4.1 Reaction Rates and Temperature
Total area under the curve at higher kinetic energies also increases; thus, a larger percentage of
molecules achieves energies > Ea. The net effect is an increase in the rate of a reaction.
Essentially, an increase in temperature increases not only the frequency of collisions but also
the frequency of higher energy collisions.



where k is the rate constant, A is the product of the collision frequency with the fraction of
collisions with correct spatial orientation, R is the universal gas constant 8.314 J/K∙mol, T is the
Kelvin temperature, and Ea is the activation energy in J/mol.

4.4.2 Reaction Rate and Surface Area
● Greater surface area of reactants is proportional to frequency of collisions

4.4.3 Reaction Rate and Catalysts
● A catalyst is usually a compound that increases the rate of a reaction by lowering the

activation energy Ea.
● Homogeneous catalysts: catalysts that are in the same phase as the reactants
● Enzymes have an active site which the reactants (substrate) are able to bind.
● Heterogeneous catalysts: catalysts in different phase as reactants

4.5 Connection Between Kinetics and Equilibrium
● Standard conditions
● Equilibrium conditions

○ Dynamic equilibrium: though there is no overall change, the reactants and
products still undergo reactions at eqm

●




