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The temperature dependence of the excess electron mobi-
lity in liquid 3-methylpentane was measured from 258 K to
371 K. The results are compared with the data obtained by
Maruyama and Funabashi in the glassy state between 4.2 K
and 77 K.

Electron transport in disordered systems has re-
ceived much interest during recent years. The mo-
tion of excess electrons under the influence of an
electric field has been investigated in many systems
and the problems of evaluating the transport process
have been pointed out recently!. In liquid hydro-
carbons drift velocities vy of excess electrons were
measured as a function of the electric field strength
F. At low field strengths vy« F was found and
mobilities u =vyq/F could be defined (e.g. Ref.2).
The values obtained depend strongly on the struc-
ture of the molecules and on the temperature of the
liquid. The temperature dependence could be ex-
pressed as an Arrhenius plot and activation energies
of the order of 107! eV were determined. In liquids
with larger activation energies the electron is as-
sumed to exist in a localized state and transport
occurs by jumps.

Of interest is the investigation of electron trans-
port in 3-methylpentane (3MP), a hydrocarbon
which forms a glass at lower temperatures. Some
experiments on charge carrier transport in the lig-
uid and glassy state have been carried out by Wil-
lard et al. and by Kosa-Somogyi et al. 4.

For radiation induced charge carriers Kosa-So-
mogyi measured rather low mobilities which varied
from 1073 to 107% cm? V™51 in the temperature
interval 295 K to 170 K. These values are charac-
teristic of the motion of ions which were probably
formed by reaction of the initially produced elec-
trons and positive charge carriers with impurities.
In 3 MP glass between 4.2 K and 77 K excess elec-
tron mobilities were measured by Maruyama and
Funabashi ®. They found a virtually constant mo-
bility of 0.03 cm®> V™15 between 4.2 K and 35 K
and a thermally activated mobility from 35K to
77K with an activation energy of E, ~ 0.01eV.
At 77K the mobility was 0.1 em®>V " 1s™! a value
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which was also measured in n-hexane (an isomer
of 3 MP) at room temperature.

Measurements of the electron mobility in liquid
3 MP, therefore, seemed to be of special interest
and here we report the results obtained in the tem-
perature range 371K to 258 K. The method, the
cell and the circuit have been previously described
(e.g.?). Purification of the 3 MP was effected by
chromatography through columns of activated silica
gel, preirradiation under vacuum with Co-y-rays
and degassing by trap to trap distillation under
high vacuum conditions. Sometimes, however, the
purity of the samples was not sufficient to enable
the direct observation of the drift times and elec-
tron attachment had to be taken into account in
order to obtain mobility data ©.

The results are shown in Figure 1. The activation
energy of the electron mobility was estimated as
E, =~ 0.2 eV. The data of Maruyama and Funabashi

are shown also for comparison.
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Fig. 1. Temperature dependence of electron mobility in
liquid and glassy 3-methylpentane; liquid: this work; glass:
Reference 5.

As can be seen no continuous transition occurs
between the electron mobility in the liquid phase
and the glassy state. The mobility at 77K is even
greater than in the liquid at 258 K. The activation
energies differ by a factor of 20. Maruyama and
Funabashi pointed out that in their experiments
only a small fraction of the electrons injected into
the glass crossed the interelectrode gap and ex-
hibited the measured mobility. The major part is
assumed to be trapped in deep traps and their
release occurs at times that are much longer than
the time of observation in the experiment. Low
electron mobilities («<1) in liquid hydrocarbons
have been explained by a trapping model whereby
the transport is thermally activated and occurs by
jumps between traps 7> 8. The residence time 7, in a
trap is long compared to the jump time and given
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by 7, =79 exp{E,[kg T} .

The residence time increases rapidly with decreasing
temperature. If we assume that the average trap
depth E, =0.2 is also prevalent in the glass, and 7,
is of the order of 107135 to 107 %55 as in liquid
ethane and propane, respectively 78, then at 77K
a residence time of 1s to 1072s is estimated. This
is much longer than the experimentally observed
time of several us.
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