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Rate law

rate = k [A] m

Zeroth-order
 First-order
 Second-order


rate = k

A              products 

rate = k [A] rate = k [A] 2

Time

[A]

A + B              products 

rate = k [A] m [B] n

Overall order
 Data


reaction order

Experimentally	
Determined
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Zeroth Order Reaction

2NH3 (g)           3H2 (g) + N2 (g)

Time

[NH3]

rate = k

Experiment	
 [A] (M)	
 rate (M/s)

1 0.4 2.0 x 10-3

2 0.2 2.0 x 10-3

3 0.1 2.0 x 10-3

Time

rate
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First Order Reaction

H2O2 (l)        H2O (l) + 1/2O2 (g)

Time

[H2O2]

rate = k [A]

Experiment	
 [A] (M)	
 rate (M/s)

1 0.4 8.0 x 10-3

2 0.2 4.0 x 10-3

3 0.1 2.0 x 10-3

Time

rate

ln [H2O2] 
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Second Order Reaction

2NO2 (g)           2NO (g) + O2 (g)

Time

[NO2]

rate = k [A] 2

Experiment	
 [A] (M)	
 rate (M/s)

1 0.4 16.0 x 10-3

2 0.2 4.0 x 10-3

3 0.1 2.0 x 10-3

Time

rate

1	

[H2O2] 
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Overall Reaction Order

A + B        Products

Experiment [A] (M) [B] (M) Rate (M/s)

1 0.1 0.1 3.0 x 10-3

2 0.1 0.2 3.0 x 10-3

3 0.2 0.1 9.0 x 10-3

rate = k [A]2 [B]0  = k [A]2
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Overall Reaction Order

A + B        Products

Experiment [A] (M) [B] (M) Rate (M/s)

1 0.1 0.1 3.0 x 10-3

2 0.1 0.2 6.0 x 10-3

3 0.2 0.1 6.0 x 10-3

rate = ?
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Time (s) [A] (M) [A] vs. t ln [A] vs. t 1/[A] vs. t

0 0.0032

10 0.00251

20 0.00208

40 0.00154

60 0.00122

A            Products
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Spectrophotometer

CV+ + OH-        CVOH

Graphs
Absorbance vs. Time

ln Absorbance vs. Time

1 / Absorbance vs. Time

Zero

First

Second
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To analyze concentration vs. time data 
to determine the rate law for zeroth-, 

first-, and second-order reaction.	

  

Did you learn?
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