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FIGURE III. 1. 1

50

40

30

Ka

20

10

22

o

o
o

o 150 25050 100

Reaction time (fLsec)

200

The apparent equilibrium constant vs. reaction time for reaction 111.1.1

T = 328oK, P = 0.6 torr, P·-C H /P·-c H
= 10.02.
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given in Fig. 111.1.2. The solid line is obtained from a least squares

analysis of the pulsed experimental points. The dotted line was obtained

from the previous continuous high pressure equilibrium measurements on

this system. The agreement between the van't Hoff plots obtained by the

continuous and pulse techniques is excellent. The thermodynamic quantities
obtained from the pulse experiments are �G�OO = -2.5 kca1/mo1e, �Ho =

o
-3.3 kca1/mo1e and �300 = -2.7 eu.

B. Kinetics

A general bimolecular ion-molecule transfer reaction can be written

as

(IILl.3)

where kf and kr are the forward and reverse reaction rate constants. The

equilibrium expression for reaction (111.1.3) is given by

(III. I. 4)

Under typical pressure mass spectrometric conditions the neutral concen­

trations are much larger than the ionic concentrations; therefore reaction

(111.1.3) can be treated as a system of opposing pseudo first-order

reactions. Reaction (111.1.3) can now be rewritten as

where

(IlL I. 6)

are the pseudo-first order forward and reverse rate constants, respectively.

Following Benson's4 treatment for opposing first order reactions we obtain

the integrated rate expression:

(IILL 7)

where A+ and B+ are the instantaneous concentrations of A+ and B+, A
+

and
o

B
+

are the initial concentrations (at t =-0) of A+ and B+, and
o


