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Reaction Rates 27

or for species )
Ci = [A)]
In gases the most used quantity for the density of species j is the patial pressue P
This can be related to concentation and mole fraction ¥ dwough the relations
Nj N;
1N, N

Y=
and
Pj - J":I'P = CJRT
where P is the total pressure and & is the wolal number of moles in the system. In this equation
we assume weal pases (PV = MRT) to relate paial pressure to concentmtion, while for
nonideal gases (not considered here) we would need an equation of state to describe the
density of each chemical species,
For liquid soluions we could use
Ny
==
L N;
where &) & the mole faction of species j in liquid solhtion. However, we will use only the
concentration, C; = N; / V. throughout this text.
For an ireversible reaction we can frequently describe the rate o a pood approxima-
tioin a8

where m; is the ovder of the reaction with respect to the jth species and the product extends
over all species in the eaction with mj; = 0 for species that do not affect the mte of reaction.
If the mte is proportional to the concentration of a species raised to a power (M), we say
that this form of the mte expression s described by “powerdaw Kinetics” This empitical
function is frequently used o describe meaction mtes. but it frequenily is not accurate,
especially with swisce or enzvme-catalvzed meactions, which we will consider later.

Several altemate definitions of the reaction mie are used in different texts. In our
notation we will always write a chemical reaction as an equation and then define the raie
of that reaction as the positive rate of change for that particular stoichiomety. Consider the
reaction

24 5 B+ 3C, r= kAP

In an alternate definition of meaction wates, one writes a rate a8 fhe rate offommation
of each spectes. In that notation one would define T4 | rg, and re. with the definitions

ra = —2k[AP = -2r
rg= +k[AF =r
re = +3k[AY = +3r
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