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Abstract: The interaction of molecules, especially hydro-
carbons, at the gas/ionic liquid (IL) surface plays a crucial role
in supported IL catalysis. The dynamics of this process is
investigated by measuring the trapping probabilities of n-
butane, iso-butane and 1-butene on a set of frozen 1-alkyl-3-
methylimidazolium-based ILs [CnC1Im]X, where n=4, 8 and
X� =Cl� , Br� , [PF6]

� and [Tf2N]
� . The decrease of the initial

trapping probability with increasing surface temperature is
used to determine the desorption energy of the hydrocarbons

at the IL surfaces. It increases with increasing alkyl chain
length n and decreasing anion size for the ILs studied. We
attribute these effects to different degrees of alkyl chain
surface enrichment, while interactions between the adsorbate
and the anion do not play a significant role. The adsorption
energy also depends on the adsorbing molecule: It decreases
in the order n-butane>1-butene> iso-butane, which can be
explained by different dispersion interactions.

Introduction

Substances consisting solely of ions and possessing a low
melting point, often below room temperature, are classified as
ionic liquids (ILs).[1] Although materials fulfilling this definition
are known for a long time,[2] extensive research on ILs started
only in the 1990s.[3] In the beginning, ILs were seen as “green”
alternatives for conventional bulk chemicals,[4] like solvents,[5]

electrolytes,[6] lubricants[7] or scavengers.[8] With the years, the
“green” label for ILs came increasingly under debate, because of
their unknown toxicity,[9] poor biodegradability[10] and cost- and
waste-intensive synthesis.[11] In the last years, efforts were made
to make ILs environmentally friendlier like using biorenewable
raw materials and optimized synthetic routes.[12] An alternative
(or additional) strategy to decrease the environmental footprint
of ILs is the targeted use of small IL amounts for specific
purposes, for example as lubricant additives,[13]

pharmaceuticals[14] or in catalysis.[15]

In modern catalytic applications, ILs are often not used as
bulk solvents in a biphasic approach, but rather in heteroge-
neous systems on porous supports.[15d,e] This is realized as Solid
Catalysts with Ionic Liquid Layer (SCILL)[16] or Supported Ionic
Liquid Phase (SILP) catalysts,[17] which have both found
commercial applications.[18] In SCILL, the heterogeneous catalyst

is modified by an ionic liquid thin film, which typically improves
the catalyst’s selectivity.[15d,e,19] In SILP, an originally homogenous
catalytic process is “heterogenized” by immobilization of the IL
phase containing the dissolved catalyst on an inert porous
support, which facilitates product separation and increases the
mobile phase/IL interface area.[15d,e,20] In both concepts, the mass
transfer across the gas/IL interface plays a crucial role for the
selectivity and activity of the catalytic system.

Therefore, the structure of the vacuum/IL interface has been
in the center of surface science investigations using different
techniques like molecular dynamics calculations,[21] X-ray
reflectivity,[22] direct recoil spectrometry,[23] Rutherford
backscattering,[23b,24] low energy ion scattering,[25] reactive atom
scattering,[26] sum frequency generation vibrational
spectroscopy[27] and X-ray photoelectron spectroscopy (XPS).[28]

Thereby, a good understanding of the static properties of this
interface has been obtained. However, the interaction dynamics
of gas molecules at the gas/IL interface has only been
investigated for few specific examples: CO2 is scattered from
imidazolium-based ionic liquid surfaces at room temperature by
two distinctive pathways, trapping/desorption (TD) and inelastic
scattering (IS). The share of the TD pathway increases with
increasing alkyl chain length and decreasing anion size.[29]

Similar trends were observed for NO scattering, additional to
interesting rotational, vibrational and electronic effects occur-
ring for this open-shell molecule.[30] O atoms are scattered
inelastically and/or reactively forming OH and H2O from
imidazolium- and pyrrolidinium-based ionic liquids. For both
cation classes, the reaction probability increases with increasing
alkyl chain length and decreasing anion size.[26a,31] H2O adsorbs
on frozen [C2C1Im][Tf2N] and [C8C1Im][BF4] with an initial
trapping probability close to zero, which then increases with
coverage. The multilayer (=condensed phase) desorption
energy was found to lie above the one of the monolayer (=
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layer in direct contact with the substrate), which was attributed
to strong adsorbate-adsorbate interactions.[32]

Our group has recently reported on the adsorption of n-
butane from a supersonic molecular beam onto frozen
imidazolium-based [Tf2N]

� and [PF6]
� ILs.[33] For [C1C1Im]+ and

[C2C1Im]+ cations, no trapping occurs, even at 90 K, which is
below the onset of measurable n-butane multilayer desorption
at 93 K. For cations with at least three carbon atoms in the alkyl
side chain, the initial trapping probability is �0.9 at 90 K. It
decreases with increasing surface temperature, which was
attributed to an increasing desorption rate. We developed a
procedure to extract the n-butane desorption energy from our
data, and found that it increases with increasing cation alkyl
chain length. In this paper, we aim to extend our work to ILs
with the much smaller halides as anions, and to other
adsorbates, namely iso-butane and 1-butene. The anion
dependence of the desorption energy will be rationalized by
comparison to the static surface structure probed by angle-
resolved X-ray photoelectron spectroscopy (ARXPS).

Experimental Section
The ILs were purchased from IoLiTec Ionic Liquid Technologies
GmbH ([C8C1Im][PF6], [C4C1Im][PF6], [C4C1Im]Br, and [C4C1Im]Cl,
purity >99%) or prepared according to previously published
procedures[34] ([C8C1Im][Tf2N], [C4C1Im][Tf2N], and [C8C1Im]Cl). XPS
proved the ILs to be satisfactorily (surface) clean. In particular, we
detected none of the IL-typical contaminations, like Si (indicative of
silicones) or hydrocarbon species.[35] The quantitative analysis
showed that the measured XPS signals agreed with the nominal
compositions to within 5%, which is the typical uncertainty of
XPS.[34] Only the chloride ILs contained a small oxygen signal
indicative of minor amounts of water (4–6 mol%), and a small
additional N 1s peak at 400 eV (10% for [C8C1Im]Cl and 19% for
[C4C1Im]Cl, possibly due to beam damage). A macroscopic film (�
0.5 mm thickness) was spread with a Pasteur pipette on a
polycrystalline Ni sample plate (12×12 mm2). In the case of the
room temperature solids [C4C1Im]Br and [C4C1Im]Cl, the sample
plate was gently heated to melt the ILs to ensure homogenous
spreading. The samples were introduced via a loadlock into the
ultra-high vacuum system (base pressure�1 ·10� 10 mbar), which
was already described in detail elsewhere.[33b] A type K thermocou-
ple inserted into the sample plate was used to measure the sample
temperature, which was controlled by liquid nitrogen cooling and
radiation heating with a filament mounted at the back of the
sample.

The continuous supersonic molecular beam was generated from a
pure n-butane, iso-butane or 1-butene (purchased from Messer
Griesheim, purity >99%) gas stream (1.0 sccm) expanding from a
room-temperature nozzle (100 μm diameter). The beam passed a
conical skimmer (opening diameter 0.5 mm) and an aperture
(1.1 mm diameter) creating a circular beam spot of 3.4 mm
diameter. The kinetic energy of the n-butane beam was estimated
to be approximately 13 kJ/mol by comparison to a similarly
generated beam from Ref. [36]. The beam flux was estimated to
2.0 ·1013 cm� 1 s� 1.[33a]

The partial pressure in the analysis chamber was measured with a
quadrupole mass spectrometer (Hiden Analytical) by recording the
time-dependent signal of m/z=43 (n-butane and iso-butane) or
m/z=41 (1-butene), which are the most intense fragments
generated from the corresponding molecules by electron ionization

(70 eV). A linear background was subtracted from the raw data and
an average over the first 0.50 s after opening the sample flag was
used to determine the initial trapping probability (see also below).
Between two measurements, the IL was heated to 180 K to remove
remaining n-butane/iso-butane/1-butene and other adsorbates
potentially contaminating the surface. Water, for example, desorbs
from IL surfaces between 140 and 170 K.[32] Heating to higher
temperatures was omitted to avoid melting and refreezing of the
IL. At least three independently prepared samples were used for
each gas/IL combination to ensure reproducibility.

Results and Discussion

The trapping probability S represents the probability for an
incoming molecule to become trapped, that means adsorbed,
on a surface. In our study, we apply the direct method of King
and Wells[37] to determine the trapping probability. When
applying this method, one uses a supersonic molecular beam
with a set of mechanical shutters, also called flags, and
measures the background partial pressure. As example, Figure 1
shows typical measurement curves for the adsorption of n-
butane on two ILs with very different anions, [C8C1Im]Cl and
[C8C1Im][Tf2N], at �90 and 118 K (left side), and a sketch of our
setup (right side). The measurement procedure follows a
sequence of opening and closing two flags (marked by blue
dashed lines in Figure 1), while simultaneously recording the
partial pressure of the molecule in the analysis chamber with a
quadrupole mass spectrometer (QMS).

In the beginning (t= � 40 s), the molecular beam is blocked
by the beam flag far away from the analysis chamber and the
gas is pumped away by differential pumping stages, so that the
partial pressure in the analysis chamber is zero. At t= � 20 s, the
beam flag is opened, which allows the molecular beam to enter
the analysis chamber, where it is scattered from the inert
sample flag. This leads to the pressure increase ~pMB. At t=0 s
the sample flag is opened and the molecular beam impinges on
the sample surface. If the molecules adsorb on the sample
surface, the pressure drops (Figure 1a–c). This initial pressure
drop ~p0 is used to determine the initial trapping probability S0
(Equation (1)),

S0 ¼
Dp0
DpMB

(1)

which corresponds to the trapping probability on the uncov-
ered surface, that is, at zero coverage. If all molecules are
scattered from the surface (that is, S0=0), no change in pressure
is observed (Figure 1d). Note that in this case in our experiment
a small apparent pressure drop occurs, because of an exper-
imental artifact caused by our sample cooling system, for which
we apply a correction in our data evaluation procedure.[33b]

If the molecule adsorbs on the surface, a certain coverage
builds up, which can influence the trapping probability. A
change in the trapping probability will be proportional to a
change in partial pressure, so that, analogously to S0, a time-
dependent trapping probability S(t) can be determined from
~p(t). In the example of Figure 1c, desorption from the adlayer
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sets in very quickly, which leads to a very fast pressure increase.
After only a few seconds, a steady state situation is reached, in
which the adsorption and desorption rates are equal. Thus, the
pressure comes back to the level it had before opening the
sample flag, so that Snet(t>3 s)=0. In cases, where the
desorption rate is not zero, the trapping probabilities deter-
mined by the King and Wells method are often called “net”
trapping probabilities, since they do not represent the proba-
bility for an individual molecule to become trapped or
scattered, but rather refer to the overall balance between
adsorption and desorption rate. In the example of Figures 1a
and b, that is, at �90 K, the partial pressure remains at a low
level, which means that the coverage continues to increase,
ultimately leading to multilayer growth.

At t=60 s, the sample flag is closed, so that the molecular
beam is again scattered by it. The partial pressure returns to the
value, which it had during the equivalent situation from � 20 to
0 s. In Figure 1c, at 118 K, a spike in the partial pressure curve is
visible at t=60 s. It is caused by molecules desorbing rapidly
from the still present adlayer once the molecular beam does
not hit the surface any more. Finally, the beam flag is also
closed at t �80 s and the partial pressure returns to zero.

n-Butane on [CnC1Im]X – temperature dependence of S0
net

In the next step, we want to discuss the temperature-depend-
ent behavior of the initial net trapping probability S0

net of n-
butane on different imidazolium-based ILs. At this point, we will
not further address the time-dependence of the trapping
probabilities as shown in Figure 1, because the behavior is
almost identical for all investigated ILs. Figure 2 shows plots of
S0
net vs. T for the set of investigated ILs; part of the results have

already been published,[33] but we show them here again, since
we are interested in identifying trends upon changing the size
of the IL anion. All displayed ILs show a similar S-shaped
decrease of S0

net with increasing temperature. For example, for
[C8C1Im]Cl (black squares in Figure 2a), S0

net stays constant at
0.90�0.05 up to �107 K, and thereafter decreases to 0.00�
0.05 at T>126 K.

At low temperature (T�90 K), all trapped n-butane mole-
cules remain adsorbed on the surface since desorption from the
adlayer is negligible. At high temperature (T�127 K), trapped
(that is, thermally accommodated) n-butane molecules desorb
again almost immediately. We expect that thermal accommoda-
tion is very efficient for the unseeded n-butane beam generated
from our nozzle at room temperature. Firstly, its kinetic energy

Figure 1. Typical measurement curves obtained with the King and Wells method (left) together with a sketch of the used molecular beam setup (right). The
curves show the adsorption dynamics of n-butane on [C8C1Im]Cl (a, c) and on [C8C1Im][Tf2N] at �90/91 and 118 K (b, d). For details see the text.

Chemistry—A European Journal 
Full Paper
doi.org/10.1002/chem.202102492

17061Chem. Eur. J. 2021, 27, 17059–17065 www.chemeurj.org © 2021 The Authors. Chemistry - A European Journal published by Wiley-VCH GmbH

Wiley VCH Mittwoch, 01.12.2021

2168 / 220546 [S. 17061/17065] 1

http://orcid.org/0000-0003-1347-8962


is comparably low (�13 kJ/mol) and secondly, n-butane is a
quite heavy and flexible molecule compared to other typical
gases like atoms or diatomic molecules. This makes energy
transfer from translation to internal rotations and soft vibrations
(torsion and bending) very efficient.[38] In the transition region,
the residence time of the n-butane molecules is in the order of
the measurement time required to determine S0

net. We
developed a model,[33b] based on the reasonable assumption
that thermal accommodation occurs always with the same
probability S0

LT, which can be measured at low temperature,
where desorption is negligible. S0

net is then given by Equa-
tion (2)

Snet0 ¼
SLT0

1þ tm
2 � n � e�

Edes
R T

(2)

where tm is the measurement time (in our case 0.50 s), ν the
pre-exponential factor, R the universal gas constant and Edes the
desorption energy, which in case of non-activated adsorption is
equal to the adsorption or binding energy. Figure 2 shows the
results of fitting Equation (2) to the data as dashed lines. Note
that S0

net is indeed influenced by the chosen tm, but Edes does
not change if a different tm is used for evaluation. Since ν and
Edes are strongly coupled, it is necessary to constrain one of
them to obtain unambiguous fitting results. In our evaluation,
we used ν=1.4 · 1014 s� 1; this value was found in an Arrhenius-

type analysis of time-dependent n-butane trapping probabilities
on [C8C1Im][Tf2N].

[33a] Since the adsorbate remains the same and
the binding motif is expected to be similar, that is, the
interaction is dominated by the IL alkyl chains, we assume that
this pre-exponential factor holds for all ILs. Overall, the relative
accuracy of our approach is estimated to �0.3 kJ/mol. Relative
accuracy refers hereby to comparing data measured with the
same experimental setup, which is the case here. However, the
absolute accuracy is estimated to �2 kJ/mol, which is due to
the uncertainty of the pre-exponential factor and the absolute
thermocouple reading at these low temperatures (�3 K).

n-Butane on [CnC1Im]X – trends in the desorption energy

The data for the imidazolium-based ILs with different lengths of
the alkyl chain (n=4 and 8) and different anions (Cl� , Br� , [PF6]

�

and [Tf2N]
� ) in Figure 2 shows two trends: Firstly, Edes increases

with increasing alkyl chain length, so that the curves in
Figure 2a for the [C8C1Im]X series are shifted to higher temper-
ature compared to the corresponding curves in Figure 2b for
the [C4C1Im]X series. Secondly, Edes increases with decreasing
size of the anion, that is, in the order [Tf2N]

� < [PF6]
� <Br� �Cl� .

For example, in the [C4C1Im]X series Edes increases from 26.9 kJ/
mol ([Tf2N]

� ) via 27.7 kJ/mol ([PF6]
� ) to 29.3 kJ/mol (Cl� ) and

29.4 kJ/mol (Br� ).
A readily available quantitative measure for the anion size is

the molecular volume, which can be easily calculated from
literature density data (obtained from the NIST ILThermo
database[39]). Figure 3a shows the correlation of Edes with the
molecular volume for the two investigated groups of ILs,
[C8C1Im]X as open symbols and [C4C1Im]X as filled symbols.
Apparently, the correlation is not linear, but a rather steep
decrease of Edes is found from the halide anions to [PF6]

� ,
followed by a more shallow decrease from [PF6]

� to [Tf2N]
� .

While Figure 3a indicates a correlation between the ob-
served initial adsorption behavior and the bulk molecular
volume of the ILs, one rather expects a dependence on surface
properties. Indeed, it has been demonstrated that the outer
surface layer of ILs considerably differs from the average bulk
composition. In particular, the size of the anion has a strong
impact on the degree of surface enrichment of the imidazolium
alkyl chains protruding into the vacuum. This behavior has
been demonstrated by a number of theoretical studies and
experimental investigations including molecular dynamics
simulations,[21b,40] reactive atom scattering,[26a,31a] Rutherford
backscattering[23b,41] and X-ray photoelectron spectroscopy.[34,42]

Especially the last method provides a very convenient way to
quantify the degree of alkyl chain enrichment: Imidazolium-
based cations show two peaks in the C 1s region, one
belonging to the carbon atoms bound to at least one nitrogen
atom (called Chetero) and one belonging to the carbon atoms
bound only to carbon and hydrogen (called Calkyl). The ratio of
the peak areas IC1s(Calkyl)/IC1s(Chetero) is expected to be 7 :5=1.4
for [C8C1Im]X and 3 :5=0.6 for [C4C1Im]X based on the
stoichiometries of the ILs (see dotted horizontal lines in
Figure 3b). These ratios were indeed found for XPS measure-

Figure 2. Temperature-dependent initial n-butane trapping probabilities of
(a) [C8C1Im]X (X� =[Tf2N]

� , [PF6]
� and Cl� ) and (b) [C4C1Im]X (X� =[Tf2N]

� , [PF6]
� ,

Cl� and Br� ). The dashed lines represent fits to the data using Equation (2),
in which S0

LT=0.90 and ν=1.4 · 1014 s� 1 were used as constant parameters for
all ILs. Part of the data is already published.[33]
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ments in 0° emission angle (information depth�8.4 nm), but
for measurements at a surface-sensitive emission angle of 80°
(information depth�1.5 nm) ratios higher than the nominally
expected ones were obtained.[34,42b,c] Comparing the peak ratios
at 80° emission of different ILs showed that the degree of
enrichment increases with increasing chain length[34] and with
decreasing anion size.[42b] The latter can be explained by a
denser packing of the imidazolium cations if they are incorpo-
rated into an ionic sublayer with smaller anions, which in turn
also leads to a denser packing of the protruding alkyl chains. A
selection of this literature data is shown in Figure 3b, where the
Calkyl/Cherero ratio is plotted for several ILs.

The two datasets compiled in Figure 3 demonstrate that the
alkyl enrichment derived by XPS and the n-butane desorption
energies derived by the King and Wells method show the same
trends with increasing molecular volume. For both, a steep
decrease from Cl� (black symbols) to [PF6]

� (blue) is followed by
a shallow further decrease to [Tf2N]

� (red). Furthermore, the
values strongly increase from [C4C1Im]+ (full symbols) to
[C8C1Im]+ (open symbols). Thus, we conclude that the inter-
action strength of n-butane with the IL surface critically

depends on the alkyl chain enrichment. The interaction of n-
butane with the alkyl chains is stronger than with the
imidazolium headgroups and the anions, as is proven by the
fact that n-butane does not adsorb on ILs with the [C2C1Im]+

cation, which only possesses a very short alkyl chain.[33a] The
changes in the desorption energy observed for different anions
are not caused by interactions between n-butane and the
anion, but by the different IL surface structure induced by the
anion.

iso-Butane and 1-butene on [C8C1Im][Tf2N]

So far, we used n-butane as a model system to study the
adsorption of hydrocarbons on different IL surfaces. Since the
adsorption dynamics, however, will also be influenced by the
nature of the hydrocarbon, we studied the adsorption of two
other C4 hydrocarbons on [C8C1Im][Tf2N], and compare the
observed behavior with the already published results for n-
butane.[33] iso-Butane is the isomer of n-butane and 1-butene is
an unsaturated analogue of n-butane. The molecular structures
and the temperature-dependent initial trapping probabilities
are shown in Figure 4. At low temperature (T�90 K), all three
hydrocarbons show the same trapping probability S0

LT=0.90�
0.05. This shows that thermal accommodation is equally
efficient for all three hydrocarbons at our experimental
conditions, although the different molecular structures could
principally result in different energy transfer mechanisms to
bending and torsion modes.

For iso-butane and 1-butene, S0
net shows a similar S-shaped

decrease, as it was found for n-butane. This allows us to
determine the desorption energy by fitting Equation (2) to the
data, assuming the same pre-exponential factor ν=1.4 · 1014 s� 1

for all three hydrocarbons. We observe that the desorption
energy decreases from 28.6 kJ/mol (n-butane) via 27.9 kJ/mol
(1-butene) to 27.5 kJ/mol (iso-butane). Interestingly, this trend is

Figure 3. Comparison of (a) n-butane desorption energy and (b) alkyl chain
surface enrichment. The datasets are plotted vs. the IL’s molecular volume to
visualize the effect of the anion size. Color codes and open/filled symbols
are used to group the ILs by their anion and cation identity. The dashed
lines serve as a guide for the eye. The molecular volumes were calculated
from the IL densities at 298.15 K, 101.325 kPa, for which an average over the
values published in the ILThermo database from NIST[39] were used. Some of
the values for Edes are already published.[33b] The error bars indicate the
estimated uncertainty, by assuming an identical prefactor for all ILs (for
details see text). The data from (b) were adapted from previously published
studies of our group.[34,42b] The dotted lines in (b) indicate the nominal Calkyl/
Chetero ratios for [C8C1Im]+ (=1.4) and [C4C1Im]+ (=0.6).

Figure 4. Temperature-dependent initial trapping probabilities of iso-butane,
1-butene and n-butane on [C8C1Im][Tf2N]. The dashed lines represent fits to
the datasets according to Equation (2). The inset shows the correlation
between Edes and the enthalpies of vaporization.[43]
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correlated with the enthalpies of vaporization[43] of the pure
hydrocarbons, as is evident from the inset in Figure 4. The
differences in the enthalpies of vaporization for the three
compounds are caused by the dispersion forces between one
molecule and its neighbors of the same kind. These forces
decrease in the order n-butane>1-butene> iso-butane, which
is mainly caused by better intermolecular alignment of
elongated compared to ball-like molecules. The situation at the
IL surface is somewhat similar: Since the molecule/IL interaction
is dominated by the interaction with the IL alkyl chains (on ILs
with short chains no adsorption occurs), the hydrocarbon
molecules will align with the IL alkyl chains, so that also in this
case the interaction is the strongest for n-butane and the
weakest for iso-butane with 1-butene lying somewhere in
between.

Conclusion

We determined the trapping probabilities for n-butane on a
series of imidazolium-based [CnC1Im]X (n=4, 8; X� =Cl� , Br� ,
[PF6]

� , [Tf2N]
� ) ionic liquids by the direct method of King and

Wells.[37] Furthermore, we compared the behavior for n-butane
with that of iso-butane and 1-butene on [C8C1Im][Tf2N]. n-
Butane adsorbs at 90 K with an initial trapping probability of
0.90�0.05 on all ILs investigated. With increasing surface
temperature, the trapping probability decreases to zero forming
an S-shaped curve. This characteristic decrease shifts to higher
temperatures for longer alkyl chains and smaller anions, which
can be attributed to an increase in desorption energy. The
pronounced dependence on the alkyl chain length indicates
that n-butane mainly interacts with the alkyl chains and the
interaction with the anion and the cationic headgroup is only
weak.[33a] The desorption energy also increases with decreasing
anion size: While only a weak increase is seen from [Tf2N]

� to
[PF6]

� , a quite strong increase occurs when going to Cl� and
Br� . The exact same trend was observed previously in X-ray
photoelectron spectroscopy measurements of the alkyl chain
enrichment.[42b] Therefore, we conclude that the observed
differences are not due to n-butane adsorption on the anion
moiety, but rather by an increasingly denser packing of the
alkyl chains when decreasing the size of the anion.
iso-Butane and 1-butene also show an initial trapping

probability of 0.90�0.05 at 90 K and an S-shaped decrease with
increasing surface temperature. This decrease is shifted to lower
temperatures in the order n-butane>1-butene> iso-butane,
again attributed to a decrease in desorption energy in the same
order. This finding can be explained by the intermolecular
dispersion forces between the gas molecule and the IL surface,
which are expected to be strongest for n-butane and weakest
for iso-butane.

Our study shows that the interactions of molecules with IL
surfaces are dominated by the specific groups (here alkyl
chains) at the outermost surface as well as by the properties of
the molecules. This knowledge is a first step for the rational
design of gas/IL interfaces, which are of high relevance for the
SILP and SCILL concepts, for both of which the interaction of

the reactants with the IL surface is the first and possibly decisive
step for their functionality. Another possible application is
separation technology. For the here studied molecules, the
differences in adsorption strength are quite small, however, so
that a successful application in this area does not seem feasible
to us. Further studies with different ILs and different molecules
are required to obtain a more general picture.
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