14.3 Rate Laws

Determining Rate Law Using the Method of Initial Rates
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14.4 Concentration Changes over Time
Integrated Rate Laws

Integrated Rate Laws for Reactions of Type A — Products |
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14.4 Concentration Changes over Time
Integrated Rate Laws

The decomposition of nitrous oxide

N,O(g) = Nx(g) + 72 0,(9)
is second order in N,O with a rate constant of 1.20x10-3 M-1s-1.
If the initial concentration of N,O is 1.79 M, the concentration of

N,O will be 0.187 M after how many seconds. =1 ~?,000s
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14.4 Concentration Changes over Time
Graphical Determination of Reaction Order
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The rate law for reactions involving a single time, min [A], mol/L time, min  [A], mol/L
reactant can be determined using the 0 0.7245 5 0.4046
graphical method. This method involves 1 0.6605 6 0.3406
constructing a series of plots of 2 0.5965 7 0.27€6
concentration vs. time data and analyzing I 3 0.5325 8 0.2126
the pniots 1o extract the reaction order and the = & 0.4G86
rate constant E = [Al vs. Time
) . i = InfA] vs. Time
The genera!l reaction used for this tutor is: | q Poss h\ & Sk O 1/1A] vs. Time
— . O 1AY vs. Time
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The concentration vs. time data at right were
collected by running the reaction at a m
constant temperature. These are data taken -
. . . Time
for a single trial of the reaction.
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14.4 Concentration Changes over Time
Graphical Determination of Reaction Order

Reaction Order

Imtegrated Rate Law

Rearranged Rate Law

Straight-Lime Plot
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14.4 Concentration Changes over Time

Reaction Half-Life
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14.4 Concentration Changes over Time
Reaction Half-Life

Nitrogen-13 is used in tracers injected into the bloodstream for

positron emission tomography (PET). The half-life of nitrogen-13

is 10.0 minutes. How much time is required for the mass of

a sample of nitrogen-13 to fall to 6.25 percent of its original value? Since the
decomposition is a radioactive decay reaction, it is first order.
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