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1 INTRODUCTION

Since 1970 when ambient pressure ion mobility spectrometry was first intro-
duced as an analytical technique! the gas phase mobilities of a wide variety of organic
ions have been measured and reported 1n the literature. Throughout the seventies ion
mobility spectrometry (IMS), also called plasma chromatography or gas phase elec-
trophoresis, was the subject of a number of investigative research publications de-
signed to illustrate its potential as a highly sensitive analytical tool, especially useful
for trace organic analysis. IMS, however, was never adopted as a routine tool by the
general analytical community. Tons under atmospheric conditions could not be sep-
arated with the resolution of even a low-resolution mass spectrometer. As the expense
of mass spectrometers decreased and their reliability increased at trace levels, the ion
mobility spectrometer could no longer offer unique advantages for measurement.

With the development of a unidirectional flow design?, inexpensive micropro-
cessor control®, a Fourier transform mode of operation*, and a photoionization
source’, ion mobility has again become a potentially useful tool for analytical chem-
istry. Rather than a spectrometric technique for purified compounds it now shows
promise as a versatile and tunable selective detector for capillary gas chromato-
graphy? and capillary supercritical fluid chromatography®.

Selective detection of the ion mobility detector is based on selecting an arrival
time window which corresponds to the drift time of a particular ion species of interest.
This drift time is best determined from a standard at or near the time of analysis.
However, it would be convenient to be able to look up potentially interfering com-
pounds in a table.

Since the beginning of atmospheric pressure IMS, mobulity data have been
reported in terms of reduced mobility constants (Ko) using the simple equation
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where ¢ is the 1on’s drift time in s, 4 1s the drift length in cm, E is the electric field
(V/em) on the ion drift region, P is the gas pressure in the drift region in Torr and
T is the temperature of the drift gas in the drift region in K. In theory, these reduced
mobility values are independent of instrumental conditions and accurate drift times
can be calculated for any set of instrument parameters. In practice it has been found
that often K, values do change with instrumental conditions if these conditions are
varied over wide ranges. For normal analytical ion mobility detection however, the
optimal instrumental conditions do not vary greatly and the reduced mobility values
can be used as a reasonably reliable method to predict drift times

2 TABLE OF REDUCED MOBILITY VALUES

We here present a comprehensive compilation of reduced mobulity constants
from 1970 to 1985 (Table 1) Not only will 1t provide a means to predict interfering
product ions for selective ion mobility detection, 1t also provides a convenient data
base for further investigations of reduced ion mobility constants. A more complete
understanding of the behavior of these constants with respect to instrumental param-
eters is needed in order to produce a truly reliable mobility constant.

The table lists compounds in order of their reduced mobility constants. An
asterisk preceding a K, value indicates that the mass of that particular ion has been
identified with a mass spectrometer. Note that only about a quarter of the entries
have been mass identified. For compounds which produce multiple product ions, the
additional product 10ns are listed in the third column of the table, followed by the
type of carrier and drift gases used and the temperature employed. Pressure is not
reported since only reduced mobility data obtained at atmospheric pressure (760
+ 20 Torr) were considered. The last column provides the reference where more
information about the ion mobility spectrum of a particular compound can be found.

While we believe that this table will prove helpful to those who are actively
involved in IMS, we would also caution those who use it. Many of the data presented
here were obtained in the early days of IMS when the standard practice of sample
introduction was to mject vapors or small liquid quantities of the compound directly
mto the spectrometer If the compound was contaminated or if the spectrometer
became saturated, multiple peaks could occur In our work where we only introduce
nanogram quantities of a compound after separation by high-resolution capillary gas
chromatography or supercritical fluid chromatography we have found very few com-
pounds which exhibit multiple product ions.
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4 SUMMARY

This review presents a list of reduced ion mobilities that have been measured
under ambient pressure conditions and reported in the open literature during the
16-year period of 1970-1985. Tons reported are listed in order of increasing reduced
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mobility along with the name of the parent compound, the reduced mobility of ad-
ditional product ions observed in the spectrum, the carrier and drift gases, the tem-
perature of the drift region and the reference where the data were reported. Also,
ions that have been identified by mass spectrometry are indicated with an asterisk.
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