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The Relation Between Reactant Concentration and Time 

The rate laws can be used to determine the concentrations of reactants at any time 

during the course of a reaction



First-Order Reactions

t = 0 need not correspond to the beginning of the 

experiment; it can be any time when we choose to 

start monitoring the change in the concentration of A.

Equation (1) can be rearranged as follows:
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First-Order Reactions
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For a first-order reaction, if we plot ln [A]𝑡versus time (y versus x), we obtain a 

straight line with a slope equal to -k and a y intercept equal to ln [A]0
we can calculate the rate constant from the slope of this plot.
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Reaction Half-life
Another measure of the rate of a reaction, relating 

concentration to time, is the half-life, 

-is the time required for the concentration of a reactant to decrease 

to half of its initial concentration. 

First-Order Reactions

Measuring the half-life of a

reaction is one way to determine

the rate constant of a first-order

reaction.



Reaction Half-life

Equation (13.6) tells us that the half-life of a first-order reaction is independent 

of the initial concentration of the reactant. 

`Thus, it takes the same time for the concentration of the reactant to

decrease from 1.0 M to 0.50 M, say, as it does for a decrease in concentration

from 0.10 M to 0.050 M


