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Kinetics is all about how you get there:
reaction rates and reaction mechanisms
(the individual steps of a reaction).
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How fast the reaction goes depends on the
concentrations of the reactants.
This is expressed in an equation we call a
rate law.

Rate Laws
Rate laws tell you how the rate of a reaction
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For the
reaction A + B → C,
– Fourth level
Fifth level rate law is
a »typical
Rate = k[A][B]
Most rate laws are 1st or 2nd order. (Sum of
the exponents equals 1 or 2.) This example
is 1st order in A and B, and 2nd order overall.
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These often include intermediate
products and catalysts that don‛t
appear in the overall equation – but
they might appear in the rate law.
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reaction intermediates – produced early
in a reaction and then consumed later.
Even though they are essential to the
reaction pathway, neither of these show
up anywhere in the overall reaction.

In the reaction

A + B →C
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Intermediate + B → C + catalyst

In this case the rate law might include a
catalyst that isn‛t in the overall reaction.
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There are no »“hidden
elementary reaction, and the rate law is
always exactly what you would expect:

For aA + bB → cC, the rate law is
Rate = k[A]a[B]b

3

Rate Laws for overall reactions
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Generally speaking they are often
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exactly
what you would expect, but
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that‛s
not a safe bet.
Rate laws can‛t be predicted from
overall reaction equations, and are
determined empirically.

“All right, men...
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Mix ‛em up and watch the reaction go.

Your mission, if you decide to
accept it...
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Determine
the reaction.
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Break the– overall
Fourth level reaction into individual
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elementary
reactions.
Identify the role of the unknown solid and
any other reactants, catalysts, and
intermediates in the system. (The
unknown liquid does NOT play a role.)

4

Things to watch for
Rates of reactions – what happens quickly?
What happens slowly?
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How does
doubling
the concentration of a
• Third
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reactant affect
the rate of the reaction?
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Which changes in the reactants result in
the formation of more product? How do you
know when you‛ve formed more product?
What is the limiting reagent in the reaction?

“My brain hurts!”
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You‛ve got to noodle
your way through to the
answer on this one.

Make sure you understand the mechanism
before you leave the lab. Your TA will not
answer questions about the mechanism once
lab is over.
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Part 15 –– simple
Fourth levelgraphs. Two or three
» Fifth level No need for Excel,
points is enough.
just draw a simple graph in your
lab notebook.
Record all observations directly
into your lab notebook.
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Before you leave the lab
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Look
over the discussion questions
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and
make
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level sure you know the
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answers.
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Well, that lecture wasn‛t
very helpful, was it?
• Click to edit Master text styles
– Second level
• Third level
– Fourth
levelit
No,
» Fifth level

wasn‛t.

Special Announcements
NO LECTURE NEXT WEEK
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Check out of your
drawer
at the end of lab today.
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Experiment 10 reports are due by the beginning of
lab time next week.
If you are doing a make-up lab today, bring your
TA evaluation to the stockroom so they can get it
in the right envelope.
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More Special Announcements
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I WILL BE OUT OF TOWN THURSDAY UND
FRIDAY
No office hours for me this week.
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