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How does ethane wet different substrates?
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Computer simulations are employed to investigate the adsorptionmechanisms of ethane on both homogeneous
and inhomogeneous substrates. For homogeneous surfaces, the full range of surface phase transitions — from
incomplete to complete wetting — can be accessed by tuning the strength of the surface potential. The result-
ing layering transition temperatures show excellent agreement with experimental measurements of ethane on
graphite. By contrast, although all inhomogeneous substrates exhibit a prewetting transition, the adsorption
mechanisms are strongly influenced by the stripe width.
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1. Introduction

Wetting is an omnipresent phenomenon that can be observed in nature and is widely used for industrial
purposes. The capability to control the surface structure permits to tune the propensity to attract or repel
a given substance. This manipulation of liquid spreading over the surface offers a great potential for
creating protective coatings and paints [1, 2], waxes for the skis and skates [3], deposition of pesticides
on plant leaves [4], and other applications [5, 6]. Therefore, it seems natural that it attracted a tremendous
attention in the theoretical community, aiming at elucidating the microscopic mechanisms underlying
this phenomenon [7].

The spreading of a liquid over a solid surface is governed by the balance of interfacial tensions,
first formulated by Young in 1805, whose celebrated equation provides the basis for determining the
contact angles [8]. Later in that century, Gibbs introduced a concept of a surface excess concentration
and demonstrated that adsorption changes the interfacial free energy [9]. Building on these foundations,
the theories for adsorption date back to Freundlich [10] and Langmuir [11] in the early twentieth century
although these were limited to a single monolayer. This limitation was overcome by the Brunauer-
Emmett-Teller theory which extended Langmuir’s approach to describe multilayer adsorption [12]. More
sophisticated theoretical treatments of surface phase transitions were later developed by Cahn [13] and
by Ebner and Saam [14]. The phase behavior of multilayer adsorption and the sequence of surface
phase transitions driven by increasing the substrate attraction were clarified in the 1980s [15, 16] and
subsequently confirmed experimentally. These studies revealed the key phenomena such as layering [17,
18], prewetting [19, 20], and critical wetting transitions [21, 22].

Stefan Sokołowski, to whom the issue is dedicated, has made profound and lasting contributions to
the field, many of which are summarized in a comprehensive review article co-authored with his close
colleagues Kurt Binder and Andrzej Patrykiejew [23]. Throughout his scientific career, Stefan combined
a deep physical insight with remarkable computational skills. He was among the pioneers in Poland to
apply computer simulations — including advanced Monte Carlo and molecular dynamics methods —
to the study of physicochemical processes. One of the principal Stefan’s achievements is presented in
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his book Statistical Surface Thermodynamics [24], which laid foundations for a consistent theoretical
description of wetting and surface phase transitions in associating fluids such as water. This theory yields
experimentally accessible quantities, most notably the contact angle [25–27], thereby providing a direct
link between theory, simulation and experiment. His curiosity also drove important advances in the
development of classical density functional approaches to the investigation of surfaces, slit-like pores,
and other confined systems characterized by energetic or structural heterogeneity [28–30].

In this work we employ computer simulations to explore the wetting behavior of ethane on homo-
geneous and inhomogeneous substrates. The latter systems are essentially the ones proposed by Stefan
Sokołowski over 30 years ago [30] and we show that his ideas remain relevant so far. The surfaces
considered were structureless and modelled by Lennard-Jones (9,3) potential in which we have modified
the attraction strength to encompass the entire range of surface phase transitions from incomplete wetting
to complete wetting scenarios. We find that this model successfully reproduces the key features observed
in experimental measurements of ethane on graphite [17]. By contrast, although all inhomogeneous
substrates exhibit a prewetting transition, both the wetting temperature and the adsorption mechanism
can be controlled through the stripe width.

2. Methods

2.1. Force field parameters

Ethane was modelled using the TraPPE force field [31] which is a well-established model known for
accurately describing the phase equilibria of organic molecules. In this representation, the CH3 groups
are treated as a single united atom with a size of 𝜎CH3 = 0.377 nm and the distance between the two
groups is fixed at 𝑙 = 0.154 nm (figure 1a). The molecules interact via the standard Lennard-Jones (12,6)
potential with an energy well depth of 𝜀CH3−CH3 = 98.1 K, which was set the unit of energy 𝜀 ≡ 𝜀CH3−CH3 .
The interactions were truncated at a cutoff distance of 𝑟cut = 3.7𝜎CH3 ≈ 1.4 nm, as suggested in [31].

The interactions between the ethane and substrates were modelled using the Lennard-Jones (9,3)
potential defined as:

𝑈 (𝑧) = 𝜀 𝑓 𝑤

[
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)9
−
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]

if 𝑧 < 5𝜎, (1)

where 𝜀 𝑓 𝑤 denotes the strength of the fluid-wall interactions, and 𝜎 = 𝜎CH3 represents the fictitious
diameter of the wall atoms. The attractive surface was placed at the bottom of the system, while the
reflective wall was positioned at the top.

We have considered both homogeneous and inhomogeneous substrates. In the former case, only the
parameter 𝜀 𝑓 𝑤 ∈ [4𝜀, 6𝜀] was varied to investigate different wetting scenarios. For the inhomogeneous
surfaces, the substrate consisted of alternating stripes of equal width 𝐿𝐴 = 𝐿𝐵 = 𝐿𝑆 , as shown in
figure 1b. The width of the stripes was varied as 𝐿𝑆 = (2.0𝜎CH3 , 6.0𝜎CH3 , 12.0𝜎CH3), meaning that the
number of stripes decreases as their size is increased. The interactions strengths were fixed at 𝜀 𝑓 𝐴 = 4𝜀
and 𝜀 𝑓 𝐵 = 6𝜀.

The system sizes used in the simulations for both the bulk and surface configurations are listed in
table 1. In the former, periodic boundary conditions were applied in all three directions, while in the
latter, only in the lateral 𝑥, 𝑦 directions.

Table 1. System sizes for different systems studied.

Systems 𝐿𝑥 × 𝐿𝑦 × 𝐿𝑧 (nm3)

Bulk
12𝜎CH3 × 12𝜎CH3 × 12𝜎CH3
16𝜎CH3 × 16𝜎CH3 × 16𝜎CH3
18𝜎CH3 × 18𝜎CH3 × 18𝜎CH3

Homogeneous substrates 14𝜎CH3 × 14𝜎CH3 × 30𝜎CH3

Inhomogeneous substrates 24𝜎CH3 × 14𝜎CH3 × 30𝜎CH3
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Homogeneous substrates

Inhomogeneous substrates

a) b)

Figure 1. Part (a): Schematic representation of the ethane molecule modelled using the TraPPe force field.
Part (b): Sketches of the homogeneous and inhomogeneous substrates.

2.2. Simulation protocol

We conducted two distinct sets of simulations. To determine the isotherms for different substrates,
regular Monte Carlo simulations were performed in the grand canonical ensemble. Each simulation
included an equilibration period of 106 Monte Carlo steps, followed by production runs of 107 steps for
data collection.

To evaluate the phase diagrams, the hyper-paralleling tempering method proposed by Yan and de
Pablo [32] with histogram reweighting technique [33] was employed. To determine the coexistence lines,
30 replicas were used for the bulk systems, while under confinement, the number varied between 10
and 15, depending on the type of the surface phase transition. These simulations required considerably
higher statistics, with the averages collected over 109 Monte Carlo steps after an initial equilibration for
106 steps.

A single Monte Carlo step consisted of the attempts to (i) translate and rotate a randomly selected
molecule, (ii) insert a new molecule or (iii) remove one from the system.

2.3. Properties

2.3.1. Critical temperature

The critical temperature, 𝑇𝐶 , was estimated using the standard procedure proposed by Binder [34],
in which the fourth-order cumulant is calculated, defined as

𝑈𝐿 = 1 − ⟨𝑚4⟩
3⟨𝑚2⟩2 , (2)

where the order parameter is defined as 𝑚 = 𝜌 − ⟨𝜌⟩ [35]. 𝑈𝐿 is then estimated for different system sizes
𝐿 as a function of temperature and the critical temperature, was then estimated as the intersection point
of these curves.

2.3.2. Coexistence chemical potential

Coexistence chemical potential, required for the proper analysis of surface phase transitions, was
estimated using two distinct methods. The first involved reweighting the two-dimensional histograms
of the system’s energy 𝑈 and the number of molecules 𝑁 , denoted as 𝑃(𝑁,𝑈). For sufficiently long
simulation runs at various chemical potentials 𝜇 and temperatures 𝑇 , the system could be found in either
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of two phases, which is manifested by two well-separated peaks in the histogram. For a given temperature,
the chemical potential was varied until the areas under the two peaks became equal, corresponding to the
equal free energies of the two phases — and thus to the coexistence chemical potential.

In the second method, simulations were performed in the grand canonical ensemble at an arbitrary
chemical potential 𝜇0 but the number of molecules in the system was allowed to fluctuate only by the
amount of ±5 about the initial value. This constraint was implemented via an additional weighting
function [36, 37]. During these simulations, histograms of the number of molecules in the system 𝑃0(𝑁),
were collected. From this distribution, the corresponding probability at the coexistence chemical potential
𝜇𝐶 could be estimated as

𝑃𝐶 (𝑁) = 𝑃0(𝑁)e𝛽 (𝜇𝐶−𝜇0 )𝑁 , (3)

with 𝛽 = 1/𝑘B𝑇 . Noting that ln 𝑃𝐶 (𝑁) should be a linear function, the slope provides the difference
between the coexistence and current chemical potentials, i.e., 𝛽(𝜇𝐶 − 𝜇0).

3. Results and discussion

3.1. Liquid-vapor phase equilibria

a) b) c)

Figure 2. (Colour online) Part (a): Bulk phase diagram in the temperature-density plane, with critical
points indicated by an asterisk for experiments and a filled circle for simulations. Part (b): Examples of
probability distributions 𝑃(𝜌) obtained from the hyper-parallel tempering method. Part (c): Temperature
dependence of the Binder’s cumulant for three system sizes.

To describe the surface phase transitions, the reference phase diagram was first evaluated. Figure 2a
shows the liquid-vapor coexistence lines up to the critical point, which are in good agreement with exper-
imental results [38]. Discrepancies become noticeable only at higher temperatures. Several histograms
obtained from the hyper-parallel tempering at different temperatures are shown in figure 2b, illustrating
the coexistence densities of the two phases. Additionally, the coexistence chemical potentials are indicated
in the legend of this figure.

It is well-known that approaching the critical point leads to large density fluctuations and critical
slowing down of the dynamics, making its accurate evaluation challenging, even when using hyper-parallel
tempering. To overcome these difficulties, the finite-size scaling method proposed by Binder as described
in section 2.3.1 can be used. Binder’s cumulants were calculated along the liquid-vapor coexistence lines
for three system sizes 𝐿 = 12𝜎CH3 , 16𝜎CH3 , 18𝜎CH3 as shown in figure 2c. The intersection point of these
three curves represents a fixed point, yielding a critical temperature 𝑇𝐶 = 295.48 K, a bit below the
experimental value, 𝑇𝐶,exp = 305.33 K [38].
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a) b)

c) d)

e) f)

Figure 3. (Colour online) Part (a): Bulk (black and green points) and surface (red and blue points) phase
diagrams in the 𝜇 − 𝑇 plane. Green square points are estimated using equation 3 while the remaining
ones are obtained from the equal area rule as described in section 2.3.2. Red circles are the results for
the substrate with 𝜀 𝑓 𝑤 = 5𝜀 where the prewetting transition is observed, starting at 𝑇𝑊 marked as a
pink asterisk, and terminating in the critical prewetting point, T𝐶,𝑃𝑊 . Blue triangles correspond to the
layering transitions occurring in the system with 𝜀 𝑓 𝑤 = 6𝜀. Magnified region emphasizing the layering
transitions is shown in part (b). Part (c): Phase diagram of the thin-thick film transition for 𝜀 𝑓 𝑤 = 5𝜀.
Part (d): Temperature dependence of the Binder’s cumulant for four system sizes for the first layering
transition. Part (e): Probability distributions of excess adsorption per unit area for systems with different
number of layers. Part (f): Phase diagram of the layering transitions for 𝜀 𝑓 𝑤 = 6𝜀. Critical point for the
first layering is marked as a filled triangle.

3.2. Homogeneous substrates

Before discussing the surface behavior of different substrates, the bulk phase diagram in the 𝜇 − 𝑇

plane (figure 3a, b) was evaluated. Both methods described in section 2.3.2 yield quantitatively identical
results. The figure also shows the results for homogeneous substrates. For the weakest adsorbing system,
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𝜀 𝑓 𝑤 = 4𝜀, no wetting transition could be identified up to the critical point. Increasing the adhesion
strength to 𝜀 𝑓 𝑤 = 5𝜀 resulted in the wetting transition at 𝑇𝑊 = 122.63 K, estimated as the intersection
of the bulk and surface coexistence lines. Above 𝑇𝑊 , a thin–thick film transition occurs as the chemical
potential approaches the bulk coexistence value. This is evident in figure 3c, which shows a sharp increase
in the excess adsorption per unit area, 𝑁ex/𝐴, with 𝑁ex defined as:

𝑁ex(𝜇) = ⟨𝑁 (𝜇)⟩ − 𝜌𝑏𝑉e𝛽 (𝜇0−𝜇𝐶 ) . (4)

The prewetting (thin-thick film) transition is observed for temperatures up to the critical prewetting
point, estimated at 𝑇𝐶,𝑃𝑊 ≈ 175 K. In the temperature range 𝑇𝑊 < 𝑇 < 𝑇𝐶,𝑃𝑊 a complete wetting
occurs above the prewetting line. Moreover, at temperatures above 𝑇𝐶,𝑃𝑊 , complete wetting is observed
at any chemical potential approaching the bulk coexistence line.

For the substrate with 𝜀 𝑓 𝑤 = 6𝜀, complete wetting is already observed from the triple point, 𝑇𝑡 =

90.352 K. In this case, a series of the layering transitions occurs, as shown in figure 3a, b. Each transition
exhibits a distinct critical layering temperature, 𝑇𝐶 (𝑛). In order to estimate their values, the Binder’s
cumulant for several system sizes was evaluated for the first layering transition. This is shown figure 3d,
and the critical temperature was estimated to be𝑇𝐶 (1) = 121.1 K (marked as a filled triangle in figure 3f).
The critical temperatures of the next two layering transitions were obtained by comparing the probability
distribution functions of the excess adsorption per unit surface, displayed in figure 3e. It is evident that
the minima of these distributions-corresponding to the line tension — increase at a fixed temperature as
the number of adsorbed layers grows, as indicated by the dotted lines in figure 3e. This increase indicates
that the system approaches the critical temperature, where the surface tension vanishes. Thus, the critical
temperature of the following layering transitions decreases with increasing number of layers 𝑛, which is
schematically shown in the phase diagram in figure 3f.

This trend contrasts with the results for lattice systems [15] and some experimental measurements [39].
However, for alkanes adsorbed on graphite — experimental systems closely related to the current model
— an identical trend is observed: 𝑇𝐶 (𝑛) decreases with increasing 𝑛 [17, 18]. Moreover, our estimates
of 𝑇𝐶 (𝑛) are in a very close quantitative agreement with experimental results for ethane adsorbed on
graphite [17], as summarized in table 2. The small discrepancies are mainly due to a slight shift in the
bulk phase diagram (cf. figure 2a) between the TraPPe model and experimental data. It should be noted
that the first layering transition occurs at the pressure (chemical potential) ranges too small to be accessed
experimentally, thus experimental data start from the 𝑇𝐶 (2).

Table 2. Comparison of critical layering temperatures 𝑇𝐶 (𝑛) estimated from Monte Carlo simulations
with experimental data taken from [17].

𝑇𝐶 (𝑛) [K]
n Experiment Simulations
1 - 121.1 ± 0.4
2 120.8 ± 0.3 119.5 ± 1.5
3 116.1 ± 0.6 115.7 ± 1.5

3.3. Inhomogeneous substrates

Knowing the wetting behavior of homogeneous surfaces, it is possible to assess how the inhomo-
geneous substrates comprised of alternating stripes modify the surface phase transitions. Since these
substrates are comprised of low- (𝜀 𝑓 𝑤 = 4𝜀) and high-energy (𝜀 𝑓 𝑤 = 6𝜀) regions, two limiting scenarios
can be aniticipated: (i) for infinitely narrow stripes, the substrate field should effectively average out to
that of a homogeneous substrate with 𝜀 𝑓 𝑤 = 5𝜀; and (ii) for infinitely wide stripes, the two regions should
behave as two independent surfaces. To examine these assumptions, three stripe widths were considered.
The resulting phase diagram is shown in figure 4.

Overall, the wetting scenario closely resembles that of the homogeneous surface with 𝜀 𝑓 𝑤 = 5𝜀: in
all cases, a prewetting line associated with the thin–thick film transition appears above 𝑇𝑊 . The wetting

13603-6



How does ethane wet different substrates?

a) b)

Figure 4. (Colour online) Part (a): Bulk (black solid line) and surface (red, green and blue points) phase
diagrams in the 𝜇 − 𝑇 plane. Part (b): Phase diagram of the thin-thick film transition for different stripe
widths and homogeneous substrate 𝜀 𝑓 𝑤 = 5.0 (magenta circles).

a) b)

c) d)

LS=2.0σCH 3ε fw=5.0ε

LS=12.0σCH 3LS=6.0σCH 3

Figure 5. (Colour online) Part (a): Excess adsorption isotherms𝑁ex/𝐴 as a function of chemical potential 𝜇
calculated for a homogeneous substrate with 𝜀 𝑓 𝑤 = 5.0𝜀 and (b-d) three different stripes width 𝐿𝑆 . Dash-
dotted lines indicate the bulk coexistence chemical potential 𝜇𝐶 at the corresponding temperature.

transition temperature increases with stripe width, except for the narrowest stripes of 𝐿𝑆 = 2𝜎CH3 , for
which 𝑇𝑊 is nearly identical to the homogeneous 𝜀 𝑓 𝑤 = 5𝜀 case. This behavior may arise either from
uncertainties in determining the phase diagram or from an additional potential source generated at the
stripe boundaries by adsorbed particles. The latter is due to the stripe width in this smallest case being
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shorter than the range of the interparticle potential, allowing particles to interact simultaneously with
both low- and high-energy regions. Consequently, even a narrower stripe width needs to be considered
for the potential to be averaged out into the homogeneous case of 𝜀 𝑓 𝑤 = 5𝜀. For wider stripes, we expect
them to behave more like independent surfaces, thereby shifting the transition temperatures to higher
values, which is readily observed in figure 4.

As a natural consequence to the shift in𝑇𝑊 , both the prewetting line and critical prewetting temperature
move into higher values in comparison with the homogeneous surfaces. This behavior is illustrated in
figure 5 which shows adsorption isotherms at several temperatures chosen to lie below 𝑇𝑊 , above 𝑇𝑊 ,
and above 𝑇𝐶,𝑃𝑊 . It is clear that the adsorption isotherms for homogeneous and the narrowest stripe
widths are almost identical (cf. figure 5a,b). By contrast, wider stripes shift the temperature scale to
higher values, although the adsorption mechanism remains unchanged. All of these observations are
fully consistent with the phase diagrams shown in figure 4.

However, it needs to be noted that the excess adsorption shown in this figure is calculated for the entire
system which do not provide any information on how adsorption proceeds. One needs to bear in mind
that for wider stripes there are large low- and high-energy regions that, on their own, exhibit incomplete
and complete wetting, respectively (cf. figure 3a). Therefore, the evolution of the film growth as the bulk
coexistence potential is approached needs to be carefully examined. This is illustrated in figure 6.

For the narrowest stripes, it is readily seen that the highest adsorption density can be found in the
high-energy stripes, although a certain amount of ethane molecules is also adsorbed in the the low-energy
regions (figure 6a). By contrast, for the intermediate stripe width (𝐿𝑆 = 6𝜎CH3) the adsorption is mainly
observed in the high-energy stripes, although there is a noticeable number of molecules accumulated near
the boundaries. This behavior arises because the droplets formed on the high-energy regions must adjust
their shape to the free energy minima which requires spreading beyond the stripe edges and forming a
finite contact angle (figure 6c). Despite these geometric differences, the mechanism of film formation
beyond the thin–thick transition remains the same for both stripe widths, as shown in figures 6b and 6d.

a) b)a)

d)c)

T=156.96K
μ=−9.421kJ /mol

T=166.77K
μ=−9.087 kJ /mol

T=156.96K
μ=−9.372kJ /mol

T=166.77K
μ=−9.079 kJ /mol

Figure 6. Two-dimensional density profiles 𝜌(𝑥, 𝑧) for stripe widths 𝐿𝑆 = 2.0𝜎CH3 (a, b) and 𝐿𝑆 =

6.0𝜎CH3 (c, d).
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Adsorption on the high-energy stripes becomes even more pronounced for the widest stripes 𝐿𝑆 =

12𝜎CH3 , as shown in figure 7a. Nevertheless, an identical thin-thick film transition observed for narrower
stripes still occurs, although the corresponding temperature scale is shifted towards higher values.
What is more interesting is the surface behavior at low temperatures, considerably below the wetting
temperature 𝑇𝑊 . The system exhibits a pseudo-layering transition, reminiscence of the behavior seen on
homogeneous substrates with 𝜀 𝑓 𝑤 = 6𝜀, hints of which were already visible in figure 5d. This is illustrated
in figure 7d–f. It can be anticipated that for sufficiently wide stripes, the true layering transitions should
emerge, analogous to those observed on homogeneous surfaces (cf. figure 3a). Achieving this limit would
require stripes large enough to behave effectively as independent substrates. This interpretation is further
supported by the fact that similar, although much weaker, signatures of layering are already observed for
the intermediate stripe width (cf. figure 5c).

a) b) c)

d) e) f)

T=196.20 K
μ=−9.136 kJ /mol

T=117.72K
μ=−10.930 kJ /mol

T=196.20 K
μ=−8.597 kJ /mol

T=117.72K
μ=−10.482 kJ /mol

T=196.20 K
μ=−8.573 kJ /mol

T=117.72K
μ=−10.319 kJ /mol

Figure 7. Two-dimensional density profiles 𝜌(𝑥, 𝑧) for a stripe width 𝐿𝑆 = 12.0𝜎CH3 .

4. Conclusions

In this paper, it was demonstrated that the TraPPE potential can be successfully employed to investigate
the wetting behavior of ethane on various substrates. By tuning the strength of the external surface
potential for homogeneous surfaces, the full range of surface phase transitions was accessed — including
incomplete wetting, prewetting, and layering. Moreover, in the case of layering transitions, the model
accurately reproduces the critical layering temperatures experimentally measured for ethane adsorbed on
graphite, proving the usefulness of the model system studied.

The situation becomes more complex when inhomogeneous substrates are considered. For all ex-
amined stripe widths, a prewetting transition is observed. However, the wetting transition temperature
increases with stripe width, except for the narrowest stripes of 2𝜎CH3 . Consequently, the same trend is
found for the corresponding critical prewetting temperatures.

Although each inhomogeneous substrate exhibits the same surface phase transition, the difference
lies in how the particles are adsorbed on the surface. For the narrowest stripes, the adsorbed film
is distributed almost uniformly across the entire surface, effectively approximating the homogeneous
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substrate 𝜀 𝑓 𝑤 = 5𝜀. To observe this effect even more clearly, stripes of smaller width would need to be
examined. By contrast, for stripe widths 𝐿𝑆 = 6𝜎CH3 and 𝐿𝑆 = 12𝜎CH3 , droplets with finite contact angles
form in the high-energy regions. Moreover, for 𝐿𝑆 = 12𝜎CH3 , the reminiscence of layering transitions is
observed at 𝑇 = 117.72 K — well-below the wetting temperature 𝑇𝑊 . This suggests that for sufficiently
wide stripes, the individual regions should begin to behave as independent, homogeneous surfaces.

We believe that these findings provide new insights into how nanoscale surface heterogeneity con-
trols the wetting behavior and may guide the design of tailored interfaces for adsorption and coating
applications.
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Як етан змочує рiзнi пiдкладки?

Л. Баран, 1,2 Д. Тарасевич1, В. Жисько 1

1 Кафедра теоретичної хiмiї, Iнститут хiмiчних наук, Хiмiчний факультет, Унiверситет Марiї
Склодовської-Кюрi, 20031 Люблiн, Польща

2 Кафедра фiзичної хiмiї, факультет хiмiчних наук, Унiверситет Комплутенсе, Мадрид 28040, Iспанiя

Для дослiдження механiзмiв адсорбцiї етану як на однорiдних, так i на неоднорiдних пiдкладках вико-
ристовується метод комп’ютерного моделювання. Для однорiдних поверхонь повний дiапазон фазових
переходiв поверхнi — вiд неповного до повного змочування — можна отримати, змiнюючи силу поверх-
невого потенцiалу. Отриманi температури переходу нашарування демонструють чудову вiдповiднiсть з
експериментальними вимiрюваннями для етану на графiтi. На противагу цьому, хоча всi неоднорiднi пiд-
кладки демонструють перехiд попереднього змочування, механiзми адсорбцiї сильно залежать вiд ши-
рини смуги.

Ключовi слова: поверхневий фазовий перехiд, комп’ютерне моделювання, адсорбцiя
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