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Introduction

The comparison d spedra of different IMS as
well as even spedra of the same deviceis sme
times considerably difficult. As description for
the quantity to measure, in ou case the speed of
an ion in an eledricd field, the mohility K
[cm?/Vs] is pedfied. In /1/ there is given an
equation for the cdculation d the mohility.
However, mostly these parameters are not
known o they are difficult to define. That’s why
the mobility mostly is determined experi-
mentally.

The influence of presaure and temperature can
be worreded. This gives the reduced mohili ty K,

Ko=K * (p/ 1013 mbar)* (273K / T).

In the following a value redprocd to the
reduced mohility is used, viz the reduced drift
time t (standardized to 1013mbar and 293K).
Further on a relative drift time t; is defined
which is based on the ratio between the drift
time of theion spedes to the readant ions.

A comprehensive study of mohiliti es/2/ shows a
contradictory picture. The values of various
sources differ enormous. In this context reasons
for this behaviour are described as well as a
solution for comparability is siggested.

Possble influence parameters for the mohili ty
of anion spedes can be divided in two groups.

Presaure, temperature and kind d drift gas
determine the drift time directly. The residence

1 corresponding autor

time in the drift tube ad the readion
equili brium during the ion production and drift
define whether an ion species can be deteded
under the given circumstances.

Additionally the calculation d the mobility
depends further on the mechanical and electricd
parameters of the drift tube.

Influence of the drift gas

In fig. 1 the drift times of ethyl acetoacetate and
an unknavn impurity in helium, air and reon
are plotted. The drift voltages vary, temperature
and presaure ae similar, bu not measured. The
result are three straight lines. The line of the
nobel gases crosss nearly the origin. The line of
the drift timesin air has an intercept. The reason
/3] for that is the different padlarizabilty of the
used gases. The tendency to cluster in nobel
gasesis not so high. The resolution d the peaks
changes hardly. The separation is in helium the
best foll owed by neon.

The influence of the moisture of the drift gas

In tab. 1 there ae shown the values of three
different spedra of triethyl phosphate. The
general condtions for these spectra ae ejual
but not for aqquisition date and moisture. The
concentration moisture in dift gas and carrier
gas for the both first spectrais constantly 3 ppm.
The value in the third spedra is 650 ppn. The
pasition d the dimer is gable for al spedra
RIP and monamer pe& shift with increasing
moisture enormously. The clustering is
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increasing (fig. 2) and the sharpnessof the pe&ks
reduces. The relative values are more stable than
the reduced ores.

Comparing different spedra the influence of
moisture has a not negligible importance

The measurements of moisture by other devices
needs more dforts and is very expensive.

The influence of temperature

Referring to the am. equation d reduced
mobhility the influence of temperature on all
kinds of ions shoud be equal. But this is only
correct for a small number of ions. There has
been searched for a substance which is hardly
influenced by temperature. As a reference
standard for IMS 2,4Lutidin K=1,95 was
proposed and wed in a whale string of papers
/4-6/. Lutidin has to alarge extent stable values
for reduced mohility. In fig. 3 the reduced drift
times of different ketone between 20and 80 T
are plotted. In this range the @urse can be
approximated by a straight line. Only the
decanone dimer has a positive gradient. This
kind o diagram is approved by the model of
Tabrizchi /7/. It is possble to apply this to the
relative drift times analogows. With help of this
ruleit isfeasible to determine the temperature of
other measured spedra

An extended temperature crrected relative drift
time can be described as foll ows:

tRT=G+[3*'[R

R= relativeto RIP

T= extended temperature
compensation

aandf = fadorsto determine
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Generaly the rises (B) are low so that the eror
inthiscdculationisrelatively high.

Comparison with other papers

In /8/ the monamer pe&ks of many VOC are
listed. A RIP pasition is not given. Following
preliminary investigations it is possble to argue
that the spedra ae mlleded a room
temperature or some degrees higher. Acetone
and the RIP have nearly the same drift times at
that temperatures. In fig. 4 the values of the
homologous ries of 2-ketone ae shown. The
goodcorrelationis obvioudly.

In reference /9/ the relative drift times of dimers
are eplicitly given (tab. 2). Because nat all
chemicds were available only some values are
compared. Also in this case the @rrelation is
well.

Conclusions and further research

This work is restricted to the positive mode.
Generdly for the negative mode are similar
results obtainable. However the positive RIP is
much more stable than the negative.

Relative drift time values compensate some
difficult measurable factors better than absolute
ones. These fadors may result from varying
medhanical or electricd parameters.

The comparison d different devices is enforced
by relative values.

Aim of present research is the measurement of
moisture and temperature of an IMS by suitable
model substances.
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Compound Referenz | IUT-GSM
19/ T=27C
Aceone 1,12 1,12
2-Propanad 1,25 1,24
2-Butanone 1,26 1,25
2-Butanadl 1,35 1,35
n-Butylamine 1,38 1,38
Cyclohexanore 1,46 1,46
DMMP 1,46 1,47
4-Heptanonre 1,59 1,60
n-Butylacetate 1,62 1,63

Tab. 2 Comparison of dimers
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Fig. 1: Drift imes of Ethyl acetoacetate (and some impurities) in Air, Helium and Neon Fig. 3: Drift times of 2-Ketone in dependence of temperature
15
[
i | —
.
—————
I—
. 14
m Helium
® Air E = RIP_pos
®  Butanone monomer

Butanone dimer —
Hexanone monomer
Hexanone dimer

13

< »

+  Decanone monomer

/ ./ 12 Decanone dimer
.

11

drift time t [ms]

Z 10

red. drift time t [ms]

// R E————
—_—

a.u.

/ RIP ] I
] \v\
\
—h T
7 “-\-
\
N \
T T T T T T T T T 6 ' ' . . .
T2 3 4 5 6 7 8 9 10 0 20 40 60 80 100
drift time in Neon t [ms] temperature T [° C]
Fig.2: TEP spectra in dependence of moisture Fig. 4: Comparison of Monomer from Ref. 8 and IUT GSM (T = 30 °C)
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