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Bulk and interfacial properties of binary hard-platelet fluids
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Interfaces between demixed fluid phases of binary mixtures of hard platelets are investigated using density-
functional theory. The corresponding excess free energy functional is calculated within a fundamental measure
theory adapted to the Zwanzig model, in which the orientations of the particles of rectangular shape are
restricted to three orthogonal orientations. Density and orientational order parameter profiles at interfaces
between coexisting phases as well as the interfacial tension are determined. A density inversion, oscillatory
density profiles, and a Fisher-Widom line have been found in a mixture of large thin and small thick platelets.
The lowest interfacial tension corresponds to the mean bulk orientation of the platelets being parallel to the
interface. For a mixture of large and small thin platelets, complete wetting of an isotropic-nematic interface by
a second nematic phase is found.

DOI: 10.1103/PhysReVvE.69.021506 PACS nunid)er61.20.Gy, 61.30.Hn, 68.05n, 82.70.Dd

[. INTRODUCTION guasihard plateletsl1,12. The actual shape of the platelets
(disks, s_tripes, hexagons, or square cul:)oislsexpected to
There is growing interest in thermal and structural prop-be less important, only the thicknessand the widthD are

erties of suspensions of platelike colloids like blood, clay@ssumed to be relevant. Finally, the square face of the plate-

sols, or liquid crystal dispersions because of possible appli€tS can take only three rather than a continuous range of

cations in biomedicinge.g., shape-selective separation of °fiéntationsZwanzig mode(22]). This model offers the ad-
cell componentg1]), geophysicsie.g., oil drilling [2]), or vantage Fha_lt the excess free energy functional can be deter-
liquid crystal display technolog}3]. From theoretical con- mined W'th'r.] a fundamgntql measure theq88-2§ and .
siderations[4,5] and computer simulationgs—8] one ex- that the difficult determination of inhomogeneous density
pects an isot,ropic to nematic transition due to the orientapro}clles becomes numerically feasible allowing one to study

. . g interfacial properties of binary hard-platelet fluids in detail.
tional degrees of freedom for sufficiently high platelet pq 15 the approximations, we only expect to find qualita-
concentrations. This transition is not observed for clays betively correct results.

cause the long-ranged Coulomb interaction between the Thjs paper is organized as follows. In Sec. Il we describe
charged clay particles leads to gelatigh10]. Nonetheless, the density functional and the fundamental measure theory.
recent preparation methods have been developed to produggction Il presents two representative bulk phase diagrams
suspensions of sterically stabilized platelets which do exhibibf binary hard-platelet mixtures involving isotropic, nematic,
the expected isotropic to nematic transitidii—14. It was  and columnar phases. In Sec. IV we determine the density
shown experimentallyf13] and theoreticallyf15-19 that  and the orientational order parameter profiles as well as the
polydispersity in the size of the platelets strongly affects thanterfacial tensions of isotropic-nematic interfaces in a mix-
phase behavior. In particular, binary mixtures of thin andture of large thin and small thick platelets. Section V presents
thick platelets lead to an unexpected isotropic-nematic dendensity profiles at nematic-nematic interfaces. The isotropic-
sity inversion[13,16. Although attention has been paid to nematic interfaces near an isotropic-nematic-nematic triple
the bulk phase behavi¢id7,19, so far there are no studies point are investigated in Sec. VI. Our results are summarized
on fluid-fluid interfacial properties of such mixtures. On thein Sec. VILI.

basis of recent theoretical studies on fluids of thin hard plate-

lets near hard wall§20,21], we expect that the competition Il. DENSITY FUNCTIONAL AND FUNDAMENTAL

of orientational entropy and excluded volume interaction MEASURE THEORY

leads to interes_ting fluid-fluid inFerfacjaI prpperties WhiCh We consider a binary mixture of hard rectangular particles
should .be experimentally gccessﬂ:_;le via opt!cal techmques.Of sizeL;xD;XD;, i e[1,2. The position of the center of
In this paper, we study interfacial properties between co-

T ] . ) s assr is a continuous variable, whereas the normal of the
existing isotropic and nematic phases of a binary mixture o

. o . . quare face is restricted to directiof% {X,y,z}. The num-
?’ﬁ:(sj quou daerleigucbh(:)lg:r:,vggl?ht:esiﬁlv;\;?;sztlglgﬁtﬁiﬁgrg%t%ﬁmaber density of the centers of mass of the platelets of size
. . . and orientations at positionr is denoted byp; 4(r). In the
tion to the above-mentioned properties of real platelet sus: s atp i 4(1)

; : . - . . ~absence of external potentials, the equilibrium density pro-
pensions. Binary mixtures are used to mimic polydispersity.

) oo fil f the mixture minimize the gran ntial functional
The hard-particle approximation is doubtful for long-ranged es of the ture e the grand potential functiona

platelet-platelet interactions, but there are model systems of 3 3
Q[{Qi,ﬁ}]:% Jd ro; s(r)(kgT{In[@; g(NAT]—1}— )
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where the chemical potential; and the thermal de Broglie 10 T T T T

wavelengthA; of platelets of sizd are independent of the 8 _(a) ¢ |
particle orientation. [T T T T T T T T T T T T N o N
In fundamental measure theory, one postulates the follow- 6 a ed .

ing form of the excess free energy functiohaB-24:

Fet{er phi—kaT | Pran ), @

12
with the reduced excess free energy density

Ny1sN2y
e({nh)=-ngn(1-ny+ X == (3
oe{xy.z} N3 g

NoxNayNo;
I

(1-ng)?’ @

[

and the weighted densities 1% 12

FIG. 1. Bulk phase diagrams of binary mixtures of large and
n(r=>, J &' wh(r—r")e; g(r') (5)  small hard platelets L(,/D,;=0.01; (a): D,/D,=2, L,/D,

LB =0.16; (b): D,/D,=10, L,/D,=0.1; see also the schematic side
viewsL; X D; on the right side baiin terms of the reduced chemical

for | e{O,l_x,ly,1z,2x,2y,(%z,3}. . ) potentialsuy anduj . Full lines represent strongly first-order tran-
The weight functionso; paré obtained by expressing the sitions, whereas dashed lines denote second-order or weakly first-

Fourier transform of the Mayefr-function as a sum of prod-  gqer transitions. Iifa), one isotropic phask one nematic phas,
ucts of single particle functions. The Mayerfunction  and one columnar phagare found. The isotropic-nematic transi-
equals—1 if the particles overlap and is zero otherwise. Ex-tions in the monodisperse limits occur at =0.829(1) for the
plicit expressions of the weight functions are documented inarge platelets g% — — ) and atu} =5.505(1) for the small plate-
Refs. [23—-264. In the limit of infinitely thin platelets lets (u*¥— —). Density and order parameter profiles for isotropic-
(L;/D;—0) the excess free energy density reduces to @ematic interfaces at state poirdsb, andc are shown in Fig. 3.
third-order virial approximatiorj21]. For convenience, we The nematic phasd demixes into two nematic phashls andN..
introduce the dimensionless variableg :=u; /kgT Figure 5 exhibits density profiles for nematic-nematic interfaces at
+3In(D,/A). state pointsd ande, close to the lower critical point of thi;-N,
demixing. For small values gi} , the nematic-columnar transition
is of second or weakly first ordefdashed ling whereas it is
strongly first order(solid line) if w3 is sufficiently large. The
The bulk phase behavior of spatially homogeneous binarglashed line appears to be straight because for this range of the
platelet fluids has recently been studied within the Zwanzigchemical potentials, the density of the large platelets is negligible
model[17]. Rich phase diagrams are found involving an iso-compared to that of the small platelets.(b), only a small part of
tropic and one or two nematic phases characterized by difhe phase diagram around the triple point tri is shown, where the
ferent concentrations. The phase diagrams are very sensiti{#0tropic phasé coexists with two nematic phasé andN,.
to the size ratid /D, and to the aspect ratids, /D, and
L,/D,. diagrams of binary mixtures of large and small platelets in
In this work the following numerical method for the cal- terms of the reduced chemical potential$ and u; . The
culation of bulk phase diagrams has been used: In the case epexistence curves in these diagrams are calculated by find-
spatially homogeneous densities, the density functional reing pairs of equilibrium states with equal chemical potentials
duces to dunctionof six variables. Therefore, in a first step, and pressures. The phase transitions at full curves are
all spatially homogeneous solutions of the Euler-Lagrangstrongly first-order, whereas dashed lines denote second-
equations have been calculated using a bisection algorithnerder or weakly first order transitions.
In order to find the equilibrium state, such a solution corre- For a binary fluid consisting of large thin and small thick
sponding to a minimum of the grand potential is perturbedplatelets[see Fig. 1a)], a single nematic phadé is found,
by adding a narrow Lorentz peak and is iterated using avhich is separated from the isotropic phadey a first-order
Picard scheme. If the latter converges again towards the spahase boundary line. At larger values of the two chemical
tially homogeneous solution, one concludes that this is inpotentials, the nematic phasedemixes discontinuously into
deed the equilibrium state because it is stable under densitywo nematic phasesl; and N,. Furthermore, the nematic
variations. This method is the numerical analog of a bifurcafhaseN undergoes a phase transition into a columnar phase
tion analysis since a narrow Lorentz peak has a broad Fourié?, where parallel columns of small platelets are surrounded
spectrum. by single large platelets with orientations perpendicular to
Figure 1 shows two representative examples of bulk phasthe column axes. For small values @ff , the nematic-

Ill. BULK PHASE DIAGRAMS
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100

IV. ISOTROPIC-NEMATIC INTERFACE
& 80T In this section we discuss the properties of interfaces be-
é‘ 60 tween the coexisting isotropic and nematic phases depicted
?’3; 40 in the phase diagram of Fig.(d. The interface normal is
20 F always arranged to point im direction. The results are ex-
ol n I pressed in terms of the orientationally averaged number den-
0 02 04 06 08 1 sity
z1 12
64 o T / 0i(2)=0;i x(2) + 0i y(2) + i ,(2), (6)
62 |
B tri .
3 60} Vo - the nematic order parameter
= st |
3% A
56 F M N 1
e T 0i.4(2) = 5[0ix(2)+0iy(D)]
0 0.1 0.2 0.3 04 | [ Si(2):= 2 . (7)
2 12 Qi
FIG. 2. Bulk phase diagrams of binary mixtures of large andand the biaxial order parameter
small hard platelets, as in Fig. 1, in terms of presguend com-
positionx;:=0,/(@1+ ©5). The tie lines corresponding to the ther- 0i (2)— 0 (2)
modynamic states shown in Fig. 1 are represented by dotted lines. qi(z) AL A (8

0i(2)

columnar transition is of second or weakly first order. The | the numerical calculations we have used an equidistant

phase boundary I|n.e appears straight because the (_jensny ?brid of 200 points peD,, that is, the grid is much finer

the large pIathets is negligible th(_are, so that the mlxture_ I$han a typical interval in whictp; varies significantly. In

nearly monodisperse. The nematic-columnar boundary lingqdition, we checked the numerical stability of our results by

changes to strongly first order at the tricritical point whererepeating the iterations with different initializations.

the nematic-nematic boundary line ends. Figure 3 shows the density and the nematic order param-
Upon decreasing the size of the small platelets, the lowegter profiles of the small thick platelets for the state points

critical point of this first-orderN,-N, coexistence curve denoted as, b, andc in Fig. 1(a). The interface normal and

shifts to smaller values of the chemical potentials until thethe director of the nematic phase are parallel and the position

N;-N, and thel-N coexistence curves start to intersect, giv-z=0 of the origin is fixed by choosing;(0)=3. No biaxi-

ing rise to a triple point at which two nematic phasésand  ality has been observed, that ig;(z)=0. We have con-

N, coexist with the isotropic phaddsee Fig. 1b)]. firmed that the density profiles for both thin and thick plate-
Figure 2 displays an alternative representation of thdets show oscillations of the same period, but the amplitude

phase diagrams shown in Fig. 1 in terms of the prespure for the thin platelets is considerably smaller than for the

= —O/V and the compositior, =0, /(01 + 0,) with o; de-  thick platelets. _ _ ,

fined in Eq.(6). Again, full and dashed lines describe first- . Whereas the density of the thin platelets is always smaller

and second-order phase transitions, respectively. The tie lindd the isotropic phase than in the nematic phase along the

are marked by dotted lines and correspond to the thermod)?_oemstence curve, a density inversion for the thick platelets

namic states shown in Fig. 1. Note that for a typical diametef> found. For stat, the density of the small thick platelets

in the isotropic and the nematic phase are nearly identical.
D, =200 nm and room temperature=300 K, pDi/kgT This remarkable phenomenon of isotropic-nematic density
=100 corresponds to a pressurepot 50 Pa. inversion has been observed experimentally for a dispersion

Although our results can only be considered to be ofyf sterically stabilized gibbsitBAI(OH) 5] platelets[13].

qualitative significance, due to the restricted number of al- Fqy isotropic-anisotropic coexistence in binary mixtures
lowed orientations of the platelets, we expect that these repf |ong and short thin rods, one observes a large fraction of
sults clearly point to the possibilities of tuning the phaselong rods in the anisotropic phase if there is a small fraction
behavior by appropriate choices of the relative diameters angf the long rods in the isotropic phag8]. For platelets this
the thicknesses of real platelets. We emphasize that the téractionation does not occur to the same extend because the
pology of the bulk phase diagram of spatially homogeneouslensityo; increases by at most one order of magnitude upon
binary platelet fluids, as displayed in Fig. 2, is in agreementraversing the transition from the isotropic to the nematic
with the results obtained for freely rotating platelets usingphase.
the Parsons approadisee Fig. 5 in Ref[16]; note x=1 The nematic order parameter profiles shown in Fig. 3 ex-
—X4). This represents strong evidence that the observetibit a small negative minimurs,(z) <0] on the isotropic
phases are not generated artificially by restricting the orienside of the interface implying a depletion of platelets with
tational degrees of freedom in contrast to the analysis obrientation parallel to the interface. A similar minimum has
Ref. [27]. been found for freely rotating platelets near a hard \20i.
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FIG. 4. Isotropic-nematic interfacial tensiopy of a binary
mixture of large thin and small thick plateleftsee Fig. 1a)] as a
;ﬂ: function of the pressur@ along the line of phase coexistence.
2 Through the choice of the boundary condition for the orientation of
= the nematic order a— —o the director of the nematic phase can
= be parallel(]) or perpendicular(L) to the interface normal. The
monodisperse fluids, consisting of either the large or the small
platelets, correspond to the end points of the curves at the left and
the right, respectively. The density profiles and the orientational
order parameter profiles for the thermodynamic states meaakbd
andc are shown in Fig. 3.
oy fectly agrees with the estimate provided in Réf3].
Q e . . .
- A similar behavior has been found for binary mixtures of
| thin and thick rodg29].

V. NEMATIC-NEMATIC INTERFACES

We now turn our attention to the properties of interfaces

FIG. 3. Orientationally averaged density profifes(solid lines between two co_exnstmg ner_na'uc phases whose _Correspondlng
and nematic order parameter profis(dashed linesof the small phase _boundarles are deplcted_ in the _phase diagram of Fig.
thick platelets for the state poings b, andc in Fig. 1(a) at a planar ~ 1(&). Figure 5 shows the density profiles of the large and
interface between the coexisting isotropic phasez—o and the small platelets for such interfaces. Pronounced oscillations
nematic phaséN at z— —o. The positionz=0 of the origin is  are found for the state [see Fig. 1a)] on that side of the
chosen to be given bg,(0)=3. The interface normal and the interface which is rich in the small thick platelets. The wave-
director of the nematic phase are parallel, which corresponds to th€ngth of the oscillationa =0.175(5P is more than twice
lowest surface tensiofsee Fig. 4 A density inversion occurs near the thickness of the thick platelets. The exponential decay
the state poinb. At the interface layers form which slightly prefer

platelet orientations perpendicular to the interface normal. 0.15 T — —— 0.26
i
i
L . . . S0k n
This indicates that the nematic phase acts like a wall creating ) '
a corresponding depletion zone in the adjacent isotropic = 0.07 !
phase. s
The surface tensiory,y of an isotropic-nematic interface
. . : 0.03
with the director of the nematic phasezat: —« parallel ()

or perpendiculatl) to the interface normal is shown in Fig.

4 as a function of the pressupealong the line of coexisting 0.097
phases. For all pressures, the parallel configuration has the
lower surface tension by a factor of rather precisely three. As
is apparent from Fig. 4, the surface tension is a nhonmono-
tonic function of the pressure and exhibits a maximum close
to statec. The maximum value ofy,y is about 20 times
larger than the ones for the monodisperse fluids correspond- 0.082
ing to the end points of the curves. This implies that the

interface of thebinary fluid is rather stiff as compared to the

ones of the corresponding monodisperse fluids. FIG. 5. The density profilep, (solid lineg and ¢, (dashed

_Calcula‘t‘ingzthe typical surface tension at the inVersionjneg of the large thin and small thick platelets of the binary hard-
point b (yyDi/kgT~0.1) for the above mentioned steri- piatelet mixture, respectively, at the planar interface between two
cally stabilized gibbsite plateletsDg~170 nm) at room coexisting nematic phasesl{ andN,) for the statesi ande indi-

temperatureT=300 K yields 7||‘N%14 nN/m, which per- cated in Fig. 1a).

0.092

0.087

p1(2)DiLy

021506-4



BULK AND INTERFACIAL PROPERTIES OF BINARY ... PHYSICAL REVIEW B9, 021506 (2004

length ¢é=0.131(4D; is of the same order of magnitude. 0.12
The wavelengthx and the exponential decay lengflare the 0.00 F
same for the large and the small platelets.
For the statee, closer to the lower critical point of 006 1
nematic-nematic coexistence, there is no sign of oscillations & o003t
on either side of the interface. Upon approaching the lower
critical point along the nematic-nematic coexistence curve,
the density profile®, and g, turn into monotonic functions
of z and the interfacial width broadens. In simple fluids, the
disappearance of oscillations in the density profiles is con- 0.006
nected to the existence of the so-called Fisher-Widom line
[30], which divides the bulk phase diagram into regions
where the asymptotic decay of bulk two-point correlation
function is either monotonic or exponentially damped oscil-
latory [31,32; this behavior of the two-point correlation
function carries over to the density profiles. Recently, such 0.002
Fisher-Widom lines have been found for a binary Gaussian 2
core model33] and a model colloid-polymer mixtured4].
For the binary platelet model under consideration, the deter- g, 6. Equilibrium density profiles of large) and small(b)

mination of the Fisher-Widom line requires the solution of thin plateletysee Fig. 1b)] at various triple point undersaturations
Ornstein-Zernike equations for a six-component system, twe:= % — 45" e {1073,5x 104,107 4,5Xx 107°,10°°} (from left to
species and three allowed orientations, which is beyond thgght) at1-N, coexistence. The positiar= 0 of the origin is chosen
scope of the present study. However, from the observed varas the midpoint of the bulk densities df, and N,. The dashed
ishing of the oscillations of the density profiles we concludelines represent the densities of the nematic phégeat the triple
that there is a Fisher-Widom line and it intersects the coexpoint. The isotropic phadeis atz— o, and the nematic pha$é, is
istence curve betweethande. atz— —co,

We have also calculated the surface tensions of nematic-
nematic interfaces for different relative orientations of thebulk phaseN; at the triple point, whereas the asymptotic
platelets and the interface. Again the smallest value is takefiensities az— = are the ones of the coexisting phases
by the configuration with the mean bulk orientation of theandN,.
platelets being parallel to the interfadeompare Fig. % Figure 7 shows the interface thicknesas a function of
Upon approaching the lower critical point of nematic- the undersaturation. There are various possible definitions
nematic coexistence, the expected mean-field-like vanishintr the interface thickness. We have used the following two
of the surface tension and of ti¢;-N, density difference mMeasures.
has been recovered. (1) The inflection point method: The interface thickness is
given by the distance between the outermost inflection points
of the density profiles.

(2) The midpoint method: The distance between the mid-
points of the density profiles for the-N; and theN;-N,

In this section we consider interfacial properties of coex-interface defines the interfacial thickness.
isting isotropic and nematic phases near the triple point in Upon approaching the triple point, we find thativerges
the bulk phase diagram of Fig.(d. We chooses:=u%  for s—0 as t=—¢Ine+t; with £=0.392(4D,, t;=
—u3">0 atl-N, coexistence as a measure for the under-—0.92(4)D; for the inflection point method and¢
saturation with respect to the chemical potential of the small
platelets at the triple poiniu}"=5.294376 743 251),
wu3™=3.054579 122 021(1). Note that for the present Zwan-
zig model the accuracy of the bulk coexistence data is higher
than those one would be able to achieve for models of con-
tinuously rotating platelets because only a finite set of coex-
istence equations has to be solved instead of nonlinear inte-

1(2)DYLy

0.005 |

0.004 |

e2(2) D3 Lo

0.003 |

z/Dy

VI. ISOTROPIC-NEMATIC INTERFACE NEAR
A TRIPLE POINT

gral equations. Hence, the undersaturatiocan be defined 1 = - =

rather precisely in the limit—0 within the present model. 10 10 10

This is crucial for the subsequent wetting analysis and moti- €

vates the use of the Zwanzig approximation. FIG. 7. Thicknesg of the I-N, interface as a function of the

Figure 6 shows thg density profiles of the I_arge a_nd thendersaturatior =} — ui" from the triple point(see Figs. (b)
small platelets for various values ef The density profiles and . The solid and the dashed line are calculated according to the
exhibit a plateau region, signaling the onset of the formationnflection point and the midpoint method, respectively, as described
of the still metastabléN,; phase. In the limit ofe—0, the in the text. The correlation length=0.389(3D; is determined
local density of the plateau region agrees with the one of thérom the slope of the logarithmic growth offor ¢ —0.
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=0.386(2D;, t;=—0.94(2)D; for the midpoint method to the interface. The absolute values of these minima are two
(see Fig. 7. The logarithmic divergence df is consistent orders of magnitude smaller fep than fors;.

with complete wetting of the-N, interface by a\, film at

the triple point in the absence of algebraically decaying in- Vil. SUMMARY

teraction potential$35]. Moreover, we have confirmed that  \we have studied bulk and interfacial properties of binary
the value of¢ determined from the thickness of the interface hard-platelet fluids using density-functional theory. The
is in agreement with the correlation length of the wettingplatelets form square parallelepipeds with orientations re-
phaseN; at the triple point. The latter has been obtainedstricted to three mutually perpendicular directions. A funda-
from the asymptotic exponential decay of the density profilesnental measure theory is used to derive the excess free en-
from I-N; or N;-N, interfaces towards theM, bulk values  ergy functional. The grand potential functional is minimized

at the triple point. numerically and phase diagrams, density profiles, orienta-
The importance of interface fluctuations is determined bytional order parameter profiles, and surface tensions are de-
the so-called wetting paramet36] termined leading to the following main results:
(1) The bulk phase diagrams for two representative ex-
kT amples of binary hard-platelet fluidEigs. 1 and 2involve
= ©) an isotropic and one or two nematic phases of different con-
47 Yin,E centration as well as a columnar phase.

) ) (2) For a binary platelet mixture of large thin and small
which for the present system takes a value of order unity afyick platelets, the density profiles of thick platelets at the

the triple point. Fluctuations are therefore neither negligiblestropic-nematic interface exhibit oscillatior&ig. 3. A

nor dominant. . . _ density inversion for the thick platelets is found. Near the
In order to validate complete triple point wetting by an thermodynamic state marked hsn Fig. 3, the densities of

alternative method, the vanishing of the dihedral anle  the thick platelets in the isotropic and the nematic phase are

of a lense of phasel; at the triple point has been checked nearly identical. The interfacial tension for platelets with

using the relation their mean bulk orientation parallel to the interface is smaller
_ _ _ than for the corresponding perpendicular configuration. The
(7in) 2= (vin ) * = (Wi ) bidisperse mixtures have significantly larger interfacial ten-
cosdy, = R . (100 sions than the corresponding monodisperse fl(fig. 4).
271N, NN, (3) Both the large platelet and the small platelet density

) ) i ) profiles exhibit pronounced oscillations on one side of the
The interfacial tensiong;y, =0.050 030 566 3&T/D1 and  pematic-nematic interface, provided the chemical potentials

y‘{,il,\,2=0.056 004 830 76, T/D? are obtained by approach- are sufficiently high(Fig. 5, stated). Upon approaching the
ing the triple point along thé-N; and theN;-N, coexist- lower critical point of nematic-nematic demixing the oscilla-
ence curves, respectively, from below in terms of the chemitions vanish and the interface broadéhg. 5, statee).
cal potential of the small platelejs’ [see Fig. 1b)]. (4) Just above the isotropic-nematic-nematic triple point
Recently, complete wetting of anN, interface by aN; shown in Fig. 1b), thel-N, interfacial profiles thicken due

film has been predicted for a binary mixture of long thin andt© the formation of the incipient nematic phals at this
thick rods L>D) with L,=L,,D,/D,>4 [37,38. The ra- interface(Fig. 6). Figure 7 demonstrates that the thickness of

tio £/L, in those systems is of the same order of magnituddh® wetting film diverges logarithmically upon approaching

as the valuet/D, = 0.389(3) we have obtained for a binary the Fn.ple point. Colmplete trlpl_e point wetting is confirmed

mixture of large and small plateletsL£D) with L, expllgltly by pbservmg the vanishing of the dihedral angle at

=L,,D,/D,=10. the triple point.
At the emergingl-N; interface, the orientational order

parameter profiles; ands, exhibit slightly negative minima

indicating the depletion of platelets with orientation parallel The authors thank R. van Roij for useful discussions.
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