INTRODUCTION TO KINETICS IN GENERAL
CHEMISTRY

» Kinetics is the study of reaction rates and how they change over
time.

» Understanding the factors that influence reaction rates helps
chemists design better chemical processes effectively.

» Factors like temperature, concentration, and surface area can affect
reaction speed.

Low Surface Area High Surface Area

ey -
‘e e

Low Surface Area High Surface Area

» The rate of a chemical reaction is defined as the change in
concentration over time.
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» Catalysts can significantly speed up reactions without being
consumed in the process.
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» Reaction mechanisms detail the step-by-step sequence of
elementary reactions within a chemical process.

Step 1: A+ B — I (Intermediate)
Step2: I +C —> P (Product)
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» Kinetics helps explain why some reactions occur quickly, while
others take longer.

» The Arrhenius equation relates reaction rate constants to
temperature and activation energy, demonstrating the importance
of temperature in chemical reactions.
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> 9. Order of a reaction determines how concentration affects the
rate of reaction.
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» 10. Zero-order reactions have a constant rate regardless of reactant
concentration, simplifying kinetic analysis greatly.
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» Integrated rate laws provide mathematical relationships that
describe how concentration changes over time.

» Understanding reaction mechanisms is essential for predicting
product formation and yields in chemical synthesis.



» Rate law expressions summarize how the concentration of
reactants influences the rate of a chemical reaction.

» For first-order reactions, the rate is directly proportional to the
concentration of one reactant only.
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» The collision theory explains how molecules must collide with
enough energy to react.
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» Determining the rate-determining step in a multi-step reaction is
crucial for understanding overall kinetics.

S

\

Potential Energy

Slow Step 1 - Rate Determining

Fast Step 2

/

Reaction Coordinate < INTERMEDIATE



» 17. Reaction intermediates are short-lived species formed during

the conversion of reactants to products.
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» 18. Kinetic studies help identify the potential energy barriers that
must be overcome to initiate reactions.
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» The unit of reaction rate varies, depending on the reaction’s order
and concentration units used.

» Transition states represent unstable configurations that occur
during the transformation of reactants into products.
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» Graphing concentration versus time plots helps visualize how
different reactions progress over time.
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» Understanding how temperature affects reaction rates is crucial for
chemical reaction control and optimizing process efficiency.

» Multistep reactions often involve intermediate species that need to
be studied for complete understanding.
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» The rate constant indicates how fast a reaction proceeds and is
influenced by temperature.
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» 25. Kinetics can help predict the outcomes of reactions by
analyzing the energy profiles of reactants and products.



» Learning about integrated rate laws aids in interpreting
experimental data from reaction progress studies comprehensively.

» When a catalyst is used, activation energy is lowered, speeding up
the reaction significantly.
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» Identifying the factors that can inhibit or promote a reaction is vital
in chemical safety.

» The study of kinetics supports advancements in fields like
pharmaceuticals, energy, and materials science.

» Furthermore, kinetics is essential when considering the
environmental impacts of chemical reactions and processes.



