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The Rate of a Reaction

Rate, or speed, refers to something that happens in a unit of time. A car traveling

at 60 km/h, for example, covers a distance of 60 kilometers in one hour.

For chemical reactions, the rate of reaction describes how fast the concentration

of a reactant or product changes with time.

There are many reasons for studying the rate of a reaction. To begin with, there

is intrinsic curiosity about why reactions have such vastly different rates. Some processes,

such as the initial steps in vision and photosynthesis and nuclear chain reactions,

take place on a time scale as short as 10-12 s to 10-6 s. Others, like the curing of

cement and the conversion of graphite to diamond, take years or millions of years to

complete.



We know that any reaction can be represented by the general equation;

This equation tells us that during the course of a reaction, reactants are consumed
while products are formed. As a result, we can follow the progress of a reaction by
monitoring either the decrease in concentration of the reactants or the increase in
concentration of the products.





In general, it is more convenient to express the reaction rate in terms of the change in 
concentration with time. Thus, for the reaction A  B we can express the rate as





One of the goals in a chemical kinetics study is to derive an equation that can be used to predict the
relationship between the rate of reaction and the concentrations of reactants. Such an
experimentally determined equation is called a rate law, or rate equation





m+n = 3 (third order reaction)



The Relation Between Reactant Concentration and Time



Zero-Order Reactions















The Effect of Temperature on Reaction Rates

From practical experience, we expect chemical reactions to go faster at higher

temperatures. To speed up the biochemical reactions involved in cooking, we raise the

temperature, and to slow down other reactions, we lower the temperature—as in

refrigerating milk to prevent it from souring.

In 1889, Svante Arrhenius demonstrated that the rate constants of many chemical

reactions vary with temperature in accordance with the expression





Catalysis

A reaction can generally be made to go faster by increasing the temperature. Another

way to speed up a reaction is to use a catalyst. A catalyst provides an alternative reaction

pathway of lower activation energy. The catalyst participates in a chemical reaction but

does not itself undergo a permanent change. As a result, the formula of a catalyst does

not appear in the overall chemical equation (its formula is generally placed over the

reaction arrow).




