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We have carried out extensive equilibrium molecular dynamics simulations to study the structure and the
interfacial properties in the liquid-vapor phase coexistence of partially miscible binary Lennard-Jones mixtures.
By analyzing the structural properties as a function of the miscibility parametere found that at relatively
low temperatures the system separates forming a liquid A-liquid B interface in coexistence with the vapor
phase. At higher temperatures andy 8<0.5, we found a temperature rangé,(a) <T* <Tc,.{@), where
the liquid phases are wet by the vapor phase. I—re},(aa) represents the wetting transition temperature and
Teond @) is the consolute temperature of the mixture. However, for5< 1, no wetting phenomenon occurs.

For the particular valueq=0.25, we analyzed quantitatively the versus p*, and P* versus T* phase
diagrams and foundf,=1.25, andT,=1.25. We also studied quantitatively, as a function of temperature,

the surface tension and the adsorption of molecules at the liquid—liquid interface. It was found that the
adsorption shows a jump from a finite negative value up to minus infinity, when the vapor wets the liquid
phases, suggesting that the wetting transition is of first order. The calculated phase diagram, together with the
wetting phenomenon, strongly suggests the existence of a tricritical point. These results agree well with some
experiments carried out in fluid binary mixtures.
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[. INTRODUCTION sible binary mixtureg1,7-11. Wetting and prewetting phe-
nomena in which one of the phases is solid has also been
Wetting phenomena occurs very often in daily life and hasstydied by means of Monte Carlo simulations using a three-
a strong interdisciplinary character. It is of great re|eva”CQ1imensionaI(3D) lattice-gas mode[12]. A 12—6 Lennard-
for fundamental areas of knowledge, such as phyEicd,  joneg(LJ) potential modeling argon and a 9-3 LJ potential
chemistry [3], biology [4], and several other applied SCi- oqeling a CQ covered solid wall have been chosen to

E;nces[S] as well as technologfb]. '_I'he occurrence c_’f wet- study the wetting transitions by means of Monte Carlo simu-
ting phenomenon is usually associated with the existence qgtions[lB]

three phases, at least one of which is liquid and no more than . .
one phase is solid. In most practical situations, the solid In this paper, we apply a well established methodology

phase is wet by the liquid phase and the disfavored phase sing _molecqlar dynam|c$MD) simulations [14—1& to
the vapor. This is expressed in terms of surface free energi udy interfacial properties and surface phenomena in a par-

as, ys. < vsv Although the vapor phase is disfavored, at|aIIy miscible fluid mixture. We consider a model binary LJ

solid-vapor coexistence can be possible and, in such a caseflyid mixture in which the attractive part of the A-B interac-

is said that the liquid partially wet$ the solid. However, as tions is weaker than the A-A and B-B interactions. By
the liquid phase is further adsorbed by the solid, it is possibl§tudying the properties of the density profiles of the fluid

that the contact of the vapor with the solid be excluded byPh@ses as a function of temperature and miscibility param-

the creation of a liquid layer between them. In such a situa€t€l, We show clear evidence that the vapor phase spontane-

tion, one says that the liquiccdmpletely wetshe solid. The ously excludes the liquid A-liquid B interface at and above

surface free energies involved in the wetting process are rél€ Wetting transition temperaturd,,. That is, the vapor
lated by Young's ruleye = v + ¥,y COS6, with @ the con- phase fully wets the liquid A-liquid B phases. This phenom-

tact angle. For partial wetting,<06< 90°, and for complete €NON occurs when the miscibility parameters in the range
wetting, =0. Usually, the presence of a wall in most of the 0~@=<0.5 and in the temperature  region
theoretical, as well as experimental studies, complicates aw(@) <T* <Tgopda). Here, T*=(kgT)/€ is the reduced
detailed and precise investigation of the interfacial struciemperature,T,(a) is the wetting transition temperature
tures. This is due to the fact that the atomic interactionWTT), and Teo,{e), is the consolute temperature of the
between the wall and the fluid components play an importanflixture. By analyzing the structural properties of the mixture
role in the wetting phenomena. Fortunately, binary liquidas a function ofa, we estimate the wetting phase diagram
mixtures offer a great opportunity to investigate, in detail, T,(@). A further quantitative analysis, fox=0.25, of the
wetting phenomena since they involve only fluid phases irsurface free energy(T* ) and the adsorptior;(T*), at the
coexistence. An important number of experimental studies ofL interface indicates that the wetting transition is of first
interfacial wetting have studied only a small subset of posorder.
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The layout of the remainder of this paper is as follows. In T T 1 70T T T
Sec. Il, we introduce the model of the symmetric binary mix- F(a) 1  ®
ture; in Sec. Ill, we explain the details of the simulations; 600 . Jdeoo}- -
then, in Sec. IV, we present and discuss the representative I \
results of the extensive MD simulations. Finally, we end with s00|- ] Ls00l- } i i
the conclusions in Sec. V. ]
IIl. MODEL ao0r / oo s }
F
The model binary mixture studied in this paper consists of 300 _sool- N
fluids A and B made up of spherical molecules of the same
size, oap=0pp, and at concentrations of 50% each. The in-
teraction between molecules of the same type is through the 200 00 7
classical 12—6 LJ potential. However, the interaction be- 1
tween molecules of fluids A and B is given by the LJ poten- 100 -{100- .
tial,
de [(ﬂl)lz_ (ﬁ)j if r <R.=30 09345 135 135 © 13 135 14
’ , <R.= 30, 5 5
uj(r) = ! Fij Fj Ex Ex

0, ifr>R.=30aa, N o
Re=30aa FIG. 1. Frequency vs reduced kinetic eneldginetic energy

(1) distribution for a binary mixture withae=0.25 andN=4096 par-
ticles atT*=0.9. The vertical axis should be multiplied by a factor
of 10°. (a) Results using an isokinetic thermostat, aihdl results
applying a Nosé—Hoover thermostat. In each case, the solid line

OpB= E(‘TAA"' OgB),  €AB= QABEAA (2 represents the best fit to a Maxwell-Boltzmann distribution.

where the mixing rule is defined by

with exp=€gg, and axg as the parameter that controls the the temperature constant. This method of rescaling the linear
miscibility of the two fluids. For the sake of simplicity, from momenta is known as the isokinetic thermostat. To check
now on we will use the short notatiomsg=a. Notice that that this isokinetic thermostat produces meaningful results,
when, =0, we obtain two independent single LJ fluids we have also carried out some MD simulations using the
while in the opposite casey=1, the system reduces to a Nosé—Hoover thermostat. In Fig. 1, we show the kinetic en-
single LJ fluid. By choosing, € <1, the attractive part of ergy distributions as the dynamics of the system evolves at,
the A-B interactions becomes weaker than that of the AAT*=0.90, applying both methods. As one would expect both
and BB interactions, and then, the liquid phases are immisthermostats yield a Gaussian distribution of kinetic energies.
cible in a wide range of temperatures. Thus, one can obtaiihe only difference is the width of the distributions. The
the coexistence of three fluid phases: Liquid A-liquid B andisokinetic thermostat produced a distribution with a variance
the vapor. that is one order of magnitude smaller than the variance of
the distribution obtained with the Nosé—Hoover thermostat.
IIl. DETAILS OF THE SIMULATIONS As a further check of the isokinetic thermostat, we also cal-
culated and monitored some thermodynamic and surface
We have carried out extensive MD simulations to inves-quantities applying both thermostats. The results of this com-
tigate the structural properties of this model binary mixtureparison test showed full consistency. Since MD simulations
as a function ofy, varying this quantity in step®x=0.05, in  using the Nosé—Hoover thermostat are computationally more
the interval 0.2< a<0.5. Fora=0.25, we quantitatively re- demanding we used the isokinetic thermostat in all the simu-
lated the interfacial properties with the corresponding phastations reported in this paper. Furthermore, to check the sta-
diagram properties. In all the simulations, we applied peri-ility of the interfaces as well as the distribution of the spe-
odic boundary conditions along tley, andz directions. At cies, we simulated the system for as long as 55 ns in the
the lowest temperaturd,* =0.65, the simulations were ini- scale of argon. Thermodynamic quantities and interfacial
tiated from a configuration where the molecules of type properties of interest were measured by averaging over the
and B form two contiguous face-centered-cubic crystals. Atlast million of time-step iterations. To minimize correlations
higher temperatures, we take as the initial configuration théetween measurements we calculated thermodynamic, struc-
final configuration of the previous temperature. The initialtural, and surface quantities every 50 times steps. We also
velocities of the molecules were assigned from a Maxwell-investigated the role of finite size effects for the value of the
Boltzmann distribution. The equations of motion were inte-miscibility parametera=0.25. To this end, we carried out
grated using a leap frog algorithm with a time step size MD simulations with three system sizé¢=1728, 4096, and
8t*=0.005. This corresponds to <1107 ns in the scale of 6144 molecules. We found that for all of the quantities stud-
argon. At each time step iteration, we monitor the temperaied here, simulations withl=4096 provided reliable results.
ture of the system, by means of the equipartition theoremTherefore, most of the simulations were carried out with
and rescale the linear momentum of the molecules to keep4096 molecules. The discussion of these results will be

051601-2



WETTING PHENOMENON IN THE LIQUID-VAPOR... PHYSICAL REVIEW E 70, 051601(2004

presented, where appropriate, in the next section. On the 1 — T T T 1

other hand, interfacial properties are sensitive to the cross I .

section area of the simulational box that is parallel to the 0.8~ T=0.75 4

interfaces, as discussed in previous MD simulations of the I m 1

liquid-vapor (LV) interface of a single LJ fluid18,19. .96 .

These authors arrived at the conclusion that a reliable value p | A Phase | & Phase

of the cross section area of the computational box should be 04} -

at least(80)%. So, to be on the safe side, in the present -

simulations we have considered a computational box with a 0.2 -

cross section areax X Ly=(904)2. The length,L,, of the -

simulational parallelepiped was adjusted such that the aver- %5 160 . 150 2(')0 —s0

age density of the system lay somewhere inside the LV co-

existence curve. In this way one readily gets the LV phase 1 — 1 T 1

coexistence. The average densities of the simulated systems [ . 1

were in the range 02 p* <0.4, where the reduced density 0.8~ mm =085

defined asp*=pos,. In the following section we present, I

analyze and discuss the results of the thermodynamic and L 08 APhase| B Phase .

interfacial properties calculated from our MD simulations. p - 1

0.4 .
IV. RESULTS AND DISCUSSION 0.2 .
A. Structural properties and phase diagrams [ . . J . | L . .
We performed extensive MD simulations for mixtures %o 100 150 200 250
with 0.2< a«<0.65 changing this parameter in steps &, z

20.'05' We. stu_dled the density profllegﬁ (2), of the LV co- . FIG. 2. Liquid-vapor-liquid reduced density profiles of the mix-
existence in different temperature regions. From an analysis, . tor 4=0.25 andN=4096. Note that at these relatively low

* 1 * 1
of p*(2), as a functlon ofT*, and, a, we estimated th& temperatures, a liquid A-liquid B interface is formed.
versusa phase diagram. In what follows, we present some
representative results fop* (z), when «=0.25 and 0.30. Tw(@). We found thafT, increases monotonically as a func-
Then, for the particular valuey=0.25, we present a quanti- tion of « whenever & a¢<0.5. For higher values
tative analysis of th@* versusp*, and T* versusP* phase 5« ,<1.0, this wetting phenomenon does not occur. The
diagrams. We also give a brief description of the procedurgegjts are summarized in the wetting phase diagram in Fig.
we followed to locate the coexistence curve and the— 5 \e pelieve that the reason for which the system wets

line—mixing—demixing line. - below «=0.5, and no longer does above this value is due to
Once the system reached equilibrium we calculated the
structural properties of the system from simulations wth 1 ——

=4096 molecules. In Fig. 2, we show the density profiles at
the relatively low temperature§,*=0.65 and 0.75, when I
a=0.25. In this temperature region, the LV equilibrium 0.6
structure of the mixture consists of a liquid A-liquid B inter- p* X
face in coexistence with the vapor phase. As temperature 0.4
increases and reaches the region 680 <1.25, however, [
this fluid phase structure rearranges in such a way that, the

0.8 T'=1.00

B Phase|

0.2

vapor phase spontaneously sets in between the Liquid q‘;- s NP s

A-Liquid B phases, as shown in Fig. 3. This structure re- 1° . | . 15|° . 220 i 250

mains stable during the entire simulation, about 55 ns in the - Y082 ]
0.8 =082 |

scale of argon. This is clear evidence tlia¢ vapor phase

wets the liquid phases$n Fig. 4, we show similar results for 0_6'_ |
a=0.3. There one sees that @t;=0.82, the structure of the p* :

system is such that there is a liquid A-liquid B interface. 04 -
Nonetheless, at higher temperatures, for instaii¢es 0.9, 02k ]
the vapor phase wets the liquid phases. This behavior of 1

p* (2) for @=0.3, suggest thal,(a=0.29 <T,(a=0.3. In d L

fact, comparing the structures plotted in Figs. 3 and 4, one % 100 1259 200 2%0

should note that the mixture with=0.25 already wets at,

T*=0.83. Following a systematic analysis of the structure of  FIG. 3. Liquid-vapor-liquid reduced density profiles of the mix-
density profiles as function of temperatures for all the valuesure for «=0.25 andN=4096. At these higher temperatures, the
of «, we estimated the wetting transition temperaturessapor phase spontaneously wets the liquid A-liquid B phases.
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FIG. 4. Liquid-vapor-liquid reduced density profiles of the mix-
ture for «=0.30 andN=4096. At these higher temperatures, the

FIG. 6. T* vs p* phase diagram for a partially miscible mixture
vapor spontaneously wets the liquid A-liquid B phases. vsp' P a9 parfially miscl e

with N=4096 anda=0.25. For comparison, we have included the

. di h di f a single LJ fluid.

the equal size of the molecules of type A and B and because < oPOnAiNg phase diagram ot a single u

Ean=fee . . the critical point. In Fig. 6, we show tHE* versusp* phase
Now we will try to relate t_hese density p_roflle structures diagram of the mixture obtained from extensive MD simula-

a_nd wetting phenomenon W.'th the properties of the pha_sﬁons with =0.25. Since fore=0 and 1 our model reduces

diagram of the mixture. To this end, we will discuss in detanto single LJ fluids, we have also included in Fig. 6, for com-

the properties of the corresponding phase diagramafor arison, the phase diagram of a single LJ fluid. Both phase
=0.25. To begin, it is important to remember that the presen iagrarﬁs were calculated simulating a system whh

n_u_)del_ binary mixture corresponds to the type Il in _the CIaS'=4096 molecules and using a shifted intermolecular potential
sification of Scott and Konynenbufg0]. The phase diagram with a cutoff of 3r. Therefore, the LV critical temperature of
properties of this kind of mixtures has been quantitativelythe single fluid becam@”~i 2 One should note that. the

. . . . . c — L4 y
studied by Wildinget al. [21], using a square well potential mixture critical density is higher than that of the single LJ

for the intermolecular interactions. They showed that for luid, and its critical temperature shifts upwards. This shift in

strong immiscible binary mixture, a tricritical point exists. o and Tf: occurs due to the fact that the less miscible the

. : : c
This means that the line meets the LV coexistence curve at | 5o oo <o liera—the larger the temperature range of im-

miscibility. In addition, the\ line appears to touch the LV
critical point, and the critical point becomes tricritical. These
results agree well with those obtained recently for square
well strong immiscible binary mixturef1].
. To check the sensitivity of the phase diagram properties of
f the mixture, fora=0.25, compared to the number of mol-
) ] ecules in the simulations, we also calculated the phase
- boundaries simulating a system wit=1728 molecules. In
T, I Fig. 7, we show the results of this finite size analysis. For a
" no wetting . mixture with N=1728, the density of the liquid phase de-
,I' : creases while the density of the vapor phase increases. We
' also observe that at low temperatures the results are system
size independent. However, as temperature increases, in par-
ticular, close to the critical point, there are differences in the
phase boundaries obtained usiNg=1728 and 4096 mol-
ecules. As one approaches the critical point, it becomes more
difficult to determine the coexistence densities with a system
with N=1728 molecules. This is so because the difference in
FIG. 5. Reduced wetting transition temperature as functiom of the coexistence densities becomes smaller, and the number of
for an equimolar binary mixture. These results were obtained fronparticles in the system is not sufficient to give rise to bulk
MD simulations with aN=4096 particles. The line is a guide for the fluid phases. Nevertheless, for a system wWith4096 this is
eyes. not the case and we indeed obtained the liquid and vapor

Ll ———————————— T

105} I -

wetting

0351 i

03 — I —

PR WS T Y T T T
0'7%.2 025 03 035 04 045 05 055 06
ol
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FIG. 7. T* vs p* phase diagram for a binary mixture witk 0 0204086080 020406080 02040608
=1728(4) andN=4096( <) particles, ande=0.25. p T

fluid phases. On the other hand, it is known that near the FIG. 8. Frequency vs total reduced densitytal density distri-
critical point the fluctuations of the density are strong, ancbution) of the mixture witha=0.25 andN=4096 atT*=1.1, 1.15,
the vapor and liquid densities are not well defined. This facand 1.2. The vertical axis should be multiplied by a factor of. 10
complicates the location of the critical point. To circumvent These temperatures are slightly higher than the tricritical point
this difficulty, we proceed as if22] and calculated the total temperature.
density distributions in a system witN=4096, at several
temperatures arounf. The simulational box was divided in gt the transition from the two peak structure density distribu-
several slabs, parallel to the interface, of width between tion to one peak density distribution. This analysis was done
and 3r. The density of particles was calculated in each slalys a function of the total density of the system and at three
every 50 time steps of the MD simulations. A block averagegifferent temperatures. The results are shown in Fig. 9.
histogram of the densities is obtained every 50* time Another way of locating tha line is calculating the pres-
steps. The resulting total density distributiggh+pg, Was  sure versus temperature phase diagram, shown in Fig. 10, for
calculated after averaging over 20 blocks. The result is prea system withN=4096 molecules. The pressure was calcu-
sented in Fig. 8. At temperatures slightly beldw we ob-  |ated as the average of the pressure tensor component per-
tained density distributions that show two maxima. The |0Wpendicu|ar to the interface via the virial forml{la;g] There
density maximum corresponds to the vapor phase and thge also included for comparison, the results for a single LJ
higher maximum corresponds to the liquid density. Nonethef|yid with the same number of molecules. We found that the
less, at temperatures aboVg the density distributions show | v phase boundary is located right @t =1.25. At higher
only one maximum. In Fig. 8, we show the total density temperatures, there are two branches that were obtained by
distributions atT*=1.1, 1.15, and 1.2. The low density approaching the mixing—demixing boundary from both sides
maximum is higher because the volume of the vapor phase if the \ line. These branches enclose a region that is nar-
larger than the volume of the liquid phases. Thus, the vapofower in size, as compared to the region obtained inpthe
density appears with a higher frequency in the histograms. versusT* phase diagram. These results suggest that the cal-
To locate of mixing—demixing transition temperatures— culation of theP* versusT* phase diagram gives more pre-
line—for a=0.25 andN=4096, we followed a similar pro- cjse way to locate the mixing—demixing line. Again, we did
cedure as that described for the location of the LV criticalfind evidence that suggest that thdine meets the LV coex-
point. However, in the determination of theline, we only  jstence line at the LV critical point. These results give a

consider the density distribution of one of the specigsor  strong support to the existence of a tricritical pdi2d].
pe- The reason is that when the system is in the demixing

region, the density distribution of one of the species shows
two maxima. The low density peak corresponds to the poor
fluid phase and the high density peak corresponds to the rich Now we turn to the discussion of the interfacial properties
fluid phase. Nonetheless, when the system is in the mixingnd surface phenomenon of the mixture at the LV phase
region, the fluid phases become homogeneous and, therefomexistence. We carried out a quantitative analysis of these
one should observe only one peak in the density distributionproperties fora=0.25. To evaluate the WTT with precision
Therefore, to locate the mixing—demixing points, we lookedwe calculated the interfacial free energies as a function of

B. Interfacial properties
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FIG. 10. Reduced pressure vs reduced temperature phase dia-
gram fora=0.25.

AT =2yv— WL, (6)

must be zero at the WTT. So, the wetting by the vapor phase
occurs when the free energy differencg, becomes nega-
tive. This quantity is plotted as a function of reduced tem-
perature in the inset of Fig. 11 far=0.25 andN=4096. A
linear extrapolation of the data indicates that the wetting oc-
curs at abouﬂ'fN(a:O.ZS):O.BO. Notice that due to the pla-

show a one peak structure. However, if thdine is approached

from the demixing region at*=1.3, 1.4, and 1.5, the density dis- 25— ——1—————————
tributions, right columns, show a two peak structure. ) [
temperature. To this purpose, we use the well known formula ) ) 0.0755— o —
bulky C ]
¥= f (Pn(2) = P{(2))dz, () s X A oosf 1
bulk, b 1
[ o ]
where the integrations were carried out up to the middle of 151 % oo el
the corresponding bulk phases. The tangential and normal = | i r 1]
pressure profiles were calculated using the definition of the v I Ty W
Irving—Kirkwood pressure tens$23]. For a planar interface, 1k T _
these pressure profiles are given by the fornjalz 24 Ii
1 “ui(ri) (z—z)\ (z-2 [ ]
P2 = plakT - {3 AL 9( a>9( | ) : N
2A\ 5 Tijlz Zj Zj 0517 60 Yigiiq L ]
(4) - 2’Yliq»gals, )
_ PR TR I TR RN T T R
P(2) = p(2)kgT 95 06 07 08 098 1 11 12
2,2 *
1 s [Xij+yij]ui,j(rij)0<z_zi)0<zj_Z> T
4A\ 4] rii‘zij| Zj 4j FIG. 11. Reduced interfacial tension as function of reduced tem-
(5) perature for both, liquid-liquidLL ) and LV interfaces. In the inset,

we plot the difference\=2v,, -y, as a function of temperature.

According to Young’s rule, the difference
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-0.5 ML B L L L peratures as the number of molecules in the system increases
A 1 from N=4096 up toN=6148. Thisump or discontinuityis a
-0.75| }ﬂi{f‘%?% - strong indication that the WT is of first order. As expected,
B ?%‘% J 4 the closer the temperature approachgéw), the stronger the
-1 " .i\.sy . fluctuations in['(T*, «). In Fig. 12, the closest approach to
.0 \;‘3 1 the WTT, in reduced temperature, w&s/ T,=6.25x 1073,
1251 ¢ One would expect that the WT is of first order even for other
r . values of the Finiscibility parameter,<0a¢<0.5. This is so,
-1.5F - since the behavior gb* (z, «) is similar to that ofa=0.25,
whose surface properties were studied in detail.
1.75| =
V. CONCLUSIONS

N P R T T A R |
G624 066 0.6 0.7 072,074 0.76 075 08 We carried out extensive MD simulations to study the LV
T phase coexistence, the structural properties and interfacial

FIG. 12. Reduced adsorption as function of reduced temperaturghenomena of a partlally m|sc_|ble sy_mmetrlcal LJ l_alnary
at the LL interface for two systembl=4096(A), N=6144(V), and mixture. By analyz!ngl t_h.e density profiles as a function of
«=0.25. The two points that are closer to the wetting transitiont€Mmperature and miscibility parameter, we estimated the wet-
temperature show relatively large error bars. This is due to thding phase diagramil,, versusa. The wetting of the vapor
increase of fluctuations of the interface width clos@jga). Inthe ~ Phase happens wheneverx@=0.5. We also found that
present case, the vapor wets the LL interfacdgte)=0.80, and  Ty(a), monotonically increases up t©=0.5. For other val-
the adsorption jumps from a finite negative value up to minus infi-ues ofe«, this wetting phenomenon does not occur. In addi-
nite. Dashed lines are a guide for the eyes. tion, we also studied quantitatively tfi¢ versusp* and P*

versusT* phase diagrams fow=0.25. The results indicate

nar geometry of the interfaces there is no contact angle andpat the former phase diagram shows a similar topology as
the three surface tensions are independent and considerttt obtained for a square well potential mixture estimated by
separately. To improve the accuracy ﬁv(azo_za, one Mmeans of meap-ﬂeld theory and Monte Carlo _S|mulat|ons
needs to carry out even more demanding simulations. This i?1]- An analysis of the behavior of the adsorption of par-
due to the fact that the interfacial tension always shows relalicles, at the LL interface, as a function ®f, for «=0.25,
tively large fluctuations. The situation complicates evenl®d (0 the conclusion that the WT is of first order. These

more when the simulations are performed at temperaturd§sults should be valid for a family of mixtures of the type
very close to the WTT. A second independent way to estilll, in the classification of Scott and Konynenburg. The phase

mate the WTT and to figure out the nature of the wettingdiagrams discussed here together with the wetting phenom-
transition(WT), we calculated the adsorption of molecules at€NON are an explicit quantitative demonstration of the sce-

the LL interfaces shown in Fig. 2. This is done using theNaro suggested some time ago based on a microscopic ex-
pression for the Hamaker constgi25]. We would like to

formula X X ; .
point out that this wetting phenomena agrees well with some
N experimental studies carried out with fluid binary mixtures.
I'= " (p(2) = ppudz, (7) " Finally, the results reported in this paper provide a more

complete understanding of the surface phenomena in par-
The results of the calculations far=0.25 andN=4096 and tially miscible fluid binary mixtures.

6148 are plotted in Fig. 12. One sees thdT*, «=0.25

decreases mono.tomcal!y in the temperature range, 0._75 ACKNOWLEDGMENTS
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