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The relation between the pressure, temperature and den-

sity of nitrogen peroxide is satisfactorily expressed by the

statement that there is equilibrium between two gases with

formulae N,0« and NO,.' Up to the present, no experiments

have been made with the object of ascertaining whether any

appreciable time is requin for establishing equilibrium

between these two gases, after an alteration of pressure. The

purpose of the present paper is to determine whether in very

rapid changes of pressure there is any evidence of "lag" in

the reaction.

In his experiments on the rates of reaction of gases,

van't HofT- found that in many cases the walls of the vessel

hastened the reaction. To eHminate this factor, and at the

same time to obtain the necessary rapidity in the pressure

changes, the oscillations of stationary sound waves have been

made use of in this research.

If the change of dissociation is very rapid there will be

equilibrium between the nitrogen tetroxide and dioxide, ac-

cording to the equation N.,04_2NO,, at every instant dur-

ing the oscillations of the sound waves, and the local density

of the gas at each moment will correspond to what would be

found by ordinary density measurements for the local pressure

and temperature.

If, on the other hand, the rate of reaction is so small

that no appreciable changes in dissociation occur, the density

at every moment will be that calculated by the gas law pW =

kRT, when n is constant.

If the velocity of sound in nitrogen mroxide can be cal-

culated with sufficient accuracy for each of these limiting as-

sumptions, it will be possible, by measurement of sound velocity
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