Connected Chemistry
Kinetics Unit

Lesson 5: Exploring Stepwise Reactions
Student’s Lesson at a Glance
Lesson Summary
This lesson is a bridge for students who may be exploring kinetics further. CCC does not have
technology at this time that show intermediate products formed during stepwise reactions.
SWBAT (Student will be able to)
•

Define stepwise reactions

•

Identify the steps for a multi-step reaction

Essential Vocabulary
Keep a list of all important words from this lesson. This list, in addition to
the lists from other lessons, will make studying easier and improve scientific
communication skills. The essential vocabulary from the unit is in bold.
Additional words that will expand your scientific vocabulary are in italics.
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CCC Reminder
•

Use the vocabulary section and note section to take good notes so that studying for tests and
quizzes is easier.

•

Use vocabulary notes from previous sections to help refresh your understanding of concepts.

•

Draw a key when you are sketching. Keys can help you and others decode your sketches at a
later time.

•

Create clear explanations of the sketches you create so they are usable at a later time to study.

•

There is a periodic table and list of common elements used in the back of this book. You will
need to refer to the periodic table often.

Notes

Homework

Upcoming Quizzes/ Tests
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1. In your own words what does the term “deplete” mean?

CON
T

Activity 1: Connecting
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CFC is the abbreviation for chlorofluorocarbons. It is an
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organic substance made from carbon, chlorine, and fluorine
that was used in aerosol products. CFCs are nontoxic,
nonflammable, and non-reactive with other chemical
compounds. These safety characteristics made CFCs ideal for many uses in the home and
commercially. CFCs could be found in coolants for refrigerators, aerosol beauty and hygiene
products, and electronic cleaning sprays.

During the 1980s, scientists discovered that
CFCs speed up a chemical reaction that
was slowly destroying the ozone layer that
protected the earth. This layer is composed
of high concentrations of ozone (O3) which
helps filter out over 97% of the ultraviolet
(UV) radiation coming from the sun. Too
much UV radiation leads to sunburns, skin
cancer, and eye damage. UV radiation can
also affect food chains by killing crops,
trees, and other microorganisms. This may
limit the availability of food and oxygen for humans and other organisms in the food web.
Because of ongoing research and federal regulation, companies found more environmentally
friendly ways to manufacture aerosol products to prevent further damage to the ozone layer.
2. Are CFCs catalysts or inhibitors? Support your claim with evidence from the text.

3. How might a company that produces large amounts of CFCs annually impact the environment?
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The chemical reaction between CFCs and ozone is represented in the following net equation:
2 O3(g)
There seems to be a missing piece
from this reaction. The CFCs are
not represented because this is a
net equation and in the reaction
takes place in several steps. A
stepwise reaction is a reaction
with one or more intermediate
reactions. These intermediate
reactions produce unstable
products that only last for a short
time before they participate in
another step of the reaction. Some
of the steps are faster than others.
The overall rate of the reaction is
only as fast as the slowest step.

3 O2(g)

1a

1b

...and causes a chlorine atom
to break away.

Ultraviolet radiation strikes a CFC
(CFCl3) molecule...

2a

2b

The chlorine atom collides
with an ozone (O3) molecule...

3a

...and bonds with an oxygen atom
to form chlorine monoxide radical and
leave a molecule of ordinary oxygen.

3b

The panels on the right depict
individual molecules. In Step 1,
the UV radiation acts to break the
bond between chlorine and carbon.
The resulting free radical is efficient
When a free atom of oxygen
...the two oxygen atoms form
at removing ozone because it is a
collides with the chlorine
a molecule of oxygen. The chlorine
monoxide (ClO) radical...
atom is free to destroy more ozone.
catalyst. A free radical is an atom
with unpaired electrons that is very
reactive. The reaction can be shown
in the figure to the right. The chlorine radicals are not used by the reaction, but are recycled and
continue to react with other ozone molecules to react with them as well (repeat Step 2). One CFC
molecule can react with up to 100,000 ozone molecules, which leads to the depletion of the ozone.
4. Create a written equation for each step of the process.

5. What factors may influence the rate of this reaction?
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