What is a chemical reaction?
(earvangement o § atoms

= NEW subshances are waade

What is reaction rate? What info is needed to determine rate?

speed, how £ast+ e ren occurs
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Why do we care?
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How do chemical rxns occur?

collisions = sufficient E v proper orientation
" sweet spot



Sufficient Energy + Proper Orientation = Successful Collision
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Sufficient Energy + Proper Orientation = Successful Collision
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Five Factors That Affect Rxn Rate

#1 Concentration of Reactants
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Low concentration = Few collisions  High concentration = More collisions

=faster rxn



#2 Nature of Reactants

-Physical States S
- gases reack fasver +han qu

- liquids reack fas +er Yhan Soli s

-Type/Strength of Chemical Bonds

™ Stronger chemical bonds o€ reactanis
lequres more £ 44 breqk.
- Slower xn.

#3 Surface Area
higher surface area(1-€. smalkerpieces)z MOYE coll\Sjons = 'F?iior

Greater surface
Hydrogen ions can hit the outer Iayer of atnms
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area (eg a powder)
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With the same number of atoms now spiitinto lots of
smaller bits, there are hardly any magnesium atoms
which Ihe hydrugen ions cantgetat.
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#4 Temperature

The number of particles

represented by the area

under this curve DO NOT
A have enough energy to react.

ONLY the number of

particles represented by
the are under THIS curve
have enough energy to react.

NUMBER OF PARTICLES
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#4 Temperature

|nCrease N Yemperature = More parhicles w/ Sufficient
E 16 react

% & 1‘0"6 \ncrease = double rate
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- While there is a small

: change in the overall

o energy of the particles, a
o . much greater number of
g them have enough energy
= to react.
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#4 Temperature

Fraction of molecules

Kinetic E

#5 Catalyst

Energy

activation energy

lower activation

_—energy using a
catalyst
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