®\ |Introduction to Chemical Kinetics

Understanding the Speed of Chemical Reactions

Il What Does "Rate” Mean?

A rate measures how something changes over time. We see rates everywhere in daily life!

I Q: How do we measure change in everyday life?
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Plant Growth

Measure height change.
Rate = cm/week

\ Length + Time
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Baby Growth

Track weight change.
Rate = Ilbs/month

UL Weight + Time
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Car Speed

Distance traveled.
Rate = miles/hour

? Distance + Time
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I Q: What is the general formula for rate?
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@ What is Chemical Kinetics?

Chemical kinetics is the study of how fast chemical reactions occur and what factors affect their speed.
Some reactions happen in the blink of an eye 3%, while others take years to complete @'!

I Q: Why is kinetics important?
Answer: Understanding kinetics allows scientists to control reactions. For example, slowing down food spoilage @@

or speeding up the production of medicine € . It helps us predict how long a process will take and how to optimize
it.
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4 Fast vs. Slow Reactions

a Examples of FAST Reactions

I Q: What characterizes a "fast" chemical reaction?

Answer: Fast reactions occur almost instantaneously (milliseconds or seconds). The reactant bonds break and new
product bonds form immediately upon mixing.

3% i

Explosions Neutralization Precipitation

Combustion reactions like fireworks Acid + Base — Salt + Water happens Solid precipitates form instantly
release energy instantly. immediately. when solutions mix.
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| Q: Why are these reactions so fast?

¢ Low Activation Energy: They require very little energy to start.
¢ lonic Nature: lons in solution don't need bonds to break before reacting; they just attract.

o Examples of SLOW Reactions

| Q: How do slow reactions differ?
Answer: Slow reactions take significant time to show noticeable changes—from minutes to millions of years. This

is often because the bonds are strong and hard to break, or the molecules collide infrequently with enough
energy.
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@ The Long Game: Slow Reactions

| Q: What are common examples of slow chemical processes?
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Rusting

Iron reacting with oxygen
and water (oxidation).

& Weeks/Months
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Weathering

Rocks breaking down via
chemical reactions with
rain.
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Spoilage
Decomposition of organic
matter by bacteria.

& Days/Weeks

Diamond Formation

Carbon rearranging under
extreme pressure.

(ij Millions of Years)

Real World Connection

(]

& Real World

Fast: Race car speeding gay
Slow: Turtle crossing road

# Chemistry

&

Fast: Explosion 3¢
Slow: Rust forming &

@ Key Insight: Just like vehicles move at different speeds, chemical reactions proceed at vastly different rates.
Understanding what controls these speeds is what kinetics is all about!

& Critical Thinking

If you wanted to speed up a slow reaction like cooking (chemical changes in food), what would you do?
(Hint: Think about heat! ¢)
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