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Phase diagrams of unpolymerized and UV-polymerized 2-ethyl hexyl acrifiadé) mixtures with the
liquid crystal E7 are established using optical microscopy and differential scanning calorimetry. Both diagrams
show upper critical solution temperature behavior. From 50 to 90 wt % liquid crilstal the (I+1) phase
located between the (NI) and (1) phases was clearly shown. The nematic phase inside the droplets exhibits
a twisted radial structure indicating that homeotropic anchoring occurs at the polymer interface. The experi-
mental phase diagrams were successfully analyzed using a model based on the Flory-Huggins theory of
isotropic mixing supplemented with the Maier-Saupe theory of nematic order. The LC solubility limit in the
polymer matrix and the fractional amount of LC contained in the droplets were deduced from the calorimetric
measurements. For the specific composition EHA(®ET.50, the scattering and morphological properties of
the films were studied as a function of time elapsed after UV exposure. Drastic changes in the size, shape,
spatial distribution, and number density of nematic droplets were observed and analyzed in terms of
coalescence/diffusion phenomena.

PACS numbgs): 61.30-v, 64.70.Md, 64.75tg, 42.70.Df

I. INTRODUCTION [7], and functionalized PMMA/ET8], whereas Carpaneto
etal. [10] studied the polya-butylmethacrylate/E7 and
In the last few years, polymer dispersed liquid crystalsPMMA/E7 systems. The cloud point curves observed by po-
(PDLC’s) have received particular attention due to their con-larized optical microscopyPOM) and/or light scattering
siderable potential for electro-optical applications such agLS) were usually reported by these authors. Using POM,
flexible displays and switchable windoWs,2]. In their most LS, and differential scanning calorimet(®SC) techniques,
common form, PDLC films consist of low molecular weight Ahn et al. [11] performed a more detailed investigation of
liquid crystals(LC’s) dispersed as micrometer-sized dropletsthe phase diagrams of PMMA and PS in mixtures with the
within a solid polymer matrix. One way to prepare PDLC's liquid crystal 7CB. NematidN), nematic-isotropic (N-1),
is polymerization-induced phase separati®iP9, which isotropic-isotropic (#1) and isotropic(l) phases have been
occurs when a homogeneous mixture of monomers and LC'sbserved by these authors. Recently, Benmoetnal. [12]
is polymerized. UV-induced polymerization is a preferredstudied the phase behavior of various blends including dif-
method because the curing parameters can be chosen inderent monodisperse PS’s and a LC exhibiting a smefktic-
pendently[3,4]. The phase separation process and the phasghase (8CB). The (1), (I+1), (N+1), and smectic-
behavior are the main aspects governing the morphology oh—isotropic (S+1) phases were identified. A good agree-
PDLC films. Indeed, the size, shape, spatial distribution, an@nent between the experimental data and the theoretical pre-
number density of LC droplets in particular influence thedictions of the phase diagrams was obtained. The influence
electro-optical properties of these films. of the PS molecular weight on the LC solubility was also
Theoretical equilibrium phase diagrams for various hypo-shown.
thetical LC/polymer systems have been studied to understand The previously mentioned studies were conducted by a
the phase properties of such mixtufgs-9]. Particular inter-  solvent-induced phase separation mechanism followed by a
est has been given to the experimental determination othermally induced phase separation process. The phase dia-
phase diagrams. Kyu and co-workers investigated the phaggams of linear homopolymer/LC blends have already been
behavior of polybenzylmethacrylai@®BMA)/E7 [5], poly-  reported in the literature but to our knowledge not in the case
styrene (PS/E7 [6], polymethylmethacrylatdPMMA)/E7  of blends prepared by the PIPS process. Only phase dia-
grams of mixtures in the unpolymerized state, i.e., before
undergoing a PIPS process, have bEE$-16.
* Author to whom correspondence should be addressed. Email ad- In this paper, experimental phase diagrams for mixtures
dress: roussel@univ-littoral.fr of 2-ethyl hexyl acrylate EHA) with E7 covering a wide
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concentration range of LC are presented. Section Il describdgmerized mixtures EHA/E7 was obtained by using the fol-
the preparation of the samples and explains how the experiewing temperature treatment. Samples were first heated
ments are carried out. In Sec. Il A the phase behavior ofrom room temperature to a temperature located 15 °C above
unpolymerized blends is investigated by POM and analyzethe isotropic phase limit, then quenched at 100 °Chito

in terms of a classical model based on a combination of the- 100 °C. Subsequently, another heating cycle with a rate of
Flory-Huggins(FH) theory of isotropic mixind17] and the 5°C min ! up to the isotropic state was carried out. After
Maier-SaupgMS) theory of nematic orde18]. From POM UV irradiation, PDLC samples, denoted PEHA/E7, were
and DSC analysis the phase properties of PDLC sample¥udied in a similar way. From room temperature, the
prepared using a photoinitiated PIPS process are described J@Mples were heated at 5 °C mirto a temperature located
Sec. Il B and the phase diagram obtained is interpreted usk> °C above the isotropic state, then cooled down at a rate of
ing the FH and MS model. The LC solubility limit and the —1 °Cmin = to a temperature situated 15°C below the (N
fractional amount of LC contained in the droplets are also’ )-(1) or (I+1)-(l) transition line. Then a heating cycle at

o minl : ; :
estimated. Section Ill C deals with the transmission and morg ratt()a (t)r]: 1°C :mn up tg) thz |so|trop|c_ Stééte W?S cartr\ﬁd.ogt.
phological properties of the polymerized films EHA/E7 or both unpolymerized and polymerized mixtures two inde-

: ; ; pendent samples of the same composition were analyzed.
E)?ioe.fgoﬁiljs]icgzcéllgge? ttrlgep:éaeesed after UV exposure. AThe reason for choosing several heating/cooling cycles is to

make preliminary observations of the transition tempera-
tures. Final recording of these temperatures was made at the
Il. EXPERIMENT third heating ramp. The rate of heating during the final ramp
- . . was different for the unpolymerized (5 °C mit) and UV-
s s S s 1 i SematcPoTened sampes (1“C i), These raes wer chosen

9 ' in a search for the most favorable conditions that allow clear

phase at room temperature, which easily forms a glassy NeMdentification of the transition temperature corresponding to

atic upon cqollng, and crystallization does not read_lly occurmorphology changes of the phases. These conditions were
upon reheating. The glass gradually becomes a fluid nemat

s ) . o |anosed by the requirement to reach the equilibrium state of
at T, =—62°C [19]. The nematlc-lsotropm tranlsmon of the system. Figure 2 below displays the textures in the (N
E7 occurs affy=61°C[20] with AHN=4.53 g~ [19]. 1}y and (I+1) regions and gives an example of texture
The monofunctional acrylate monomer 2-ethyl hexyl acry-changes in the transition from (\I) to (I+1). For lower
late was used as precursor of the homopolymer. EHA Wageating ramps in both systems, the transition temperatures

supplied from Aldrich(Saint Quentin Fallavier, Francand  \yere not modified, meaning that the system had reached
used without further purification. The UV polymerization equilibrium.

was induced by 2 wt% of Darocur 1178iba, Rueil Mal- The DSC measurements carried out on the polymerized
maison, Francewith respect to the amount of monomer plends PEHA/E7 were performed on a Seiko DSC 220C
used. equipped with a liquid nitrogen system allowing cooling ex-

The monomer and the liquid crystal were mixed togetherperimems_ The DSC cell was purged with 50 mlmirof
at room temperature for several hours. Samples for Optic%trogen. Rates of 10°Cmirt (heating and 30 °C min?
microscopy were prepared by placing one drop of the mix'(cooling) were used in the temperature rangel20 to
ture between standard glass slides resulting in a film thick1gg°c. The method consists in first cooling the samples
ness of approximately Bm. Samples for calorimetric mea- pyrior to heating and cooling cycles. This procedure enables
surements were prepared by introducing 21 mg of e 1o detect the transition temperature unambiguously and
PDLC precursors into aluminum DSC pans, which werejeaqs to a reduction in the peak width of those transitions
sealed after UV exposure to avoid evaporation effects duringnown in the thermograms. Data analysis was carried out
the temperature treatment. . _ during the second heating ramp. The glass transition tem-
The photopolymer!zatlon process was carried out in theperature T,) of the PEHA/E7 system was measured from
DSC furnace under isothermal conditiori8<25°C) and  the midpoint of the transition range of the thermogram,
nitrogen atmosphere. The wavelength of the UV lafHg-  \yhereas the peaks of the clearing points were used to deter-
Xe) was fixed ath =365 nm using interferential filters. The mine the nematic-isotropic transition temperatiigg [22].
UV irradiation intensity was 17.5 mW cnf and the irradia- After UV irradiation, the light transmission ratig /1, of
tion time was set at 3 mif21]. o PDLC films including 50 wt % E7 was investigated by mea-
Using the previously described UV-irradiation method, 5ring the transmitted light of a HeNe laser operating at a
four pure EHA samplegwithout E7) were polymerized be-  yayelength ofh = 632.8 nm. The PDLC samplethickness
tween stan(_jgrd glass slides. _The molt_acular weights an_d the um) sandwiched between two glass plates were placed
polydispersities of the PEHA films obtained were determinethorma| to the laser beam. The distance between the sample
by gel permeation chromatograpt@PQ calibrated with PS ¢¢|| and the silicon photodiode was approximately 15 cm.

standards. GPC measurements were performed in tetrahydrgpe collection angle of the forward transmitted light was set
furan (THF) at room temperature yielding4,,=108000 4 apout 2° by an iris.

+5000 g mol! and M,,/M,=2.1+0.2. These results
present averages from one GPC measurement performed on . RESULTS AND DISCUSSION
each of the four PEHA samples.

The polarized optical microscopy studies were performed
on a Leica DMRXP microscope equipped with a heating/ It has been establishd®,15,1§ that knowledge of the
cooling staggChaixmecg The phase diagram of the unpo- phase behavior of prepolymer/LC systems is essential for

A. Phase diagram before polymerization
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FIG. 1. Phase diagram of the unpolymerized mixtures EHA/E7
obtained from polarized optical microscopy; two domains are ex-
perimentally observed: isotropid), and nematic+ isotropic (N
+1). The solid lines correspond to the theoretical predictions using
N,=1, N,=2, andy=—1.35+685/T.

PDLC preparation because it gives the thermodynamic sta-
bility of the starting mixture as a function of temperature and
composition. Amundsomet al. [16] demonstrated that these
two parameters combined with the degree of polymerization FIG. 2. Optical micrographs of PEHA/E35:65. Top: T
during cure have strong effects on the droplet growth, film=62.3°C, P|A, (I+1) region; bottom: T=45.0°C, PLA, (N
morphology, and electro-optical properties. Therefore the" I)_ region. An isotropic polymer rich pha_se isin qulllbrlum with
phase properties of unpolymerized EHA/E7 blends were in@" isotropic LC phase at>Ty, (top) and with a nematic LC phase
vestigated by POM on heating. The experimental phase dig T = Tni (bottom.
gram is shown in Fig. 1. The open symbols represent the first
sample whereas the filled symbols correspond to the results fF_H: ﬂln +ﬁ|n n (3.2
obtained from the second sample. These data show the tran- keT N, FITN, | #27 X192 '
sition from (N+1) to (1) regions. The continuous line is the
calculated coexistence curve using the model described herlsT is the thermal energyp, is the volume fraction of the
after. The two coexisting phases {N) for the unpolymer- LC E7, ande, the volume fraction of EHAN; andN, are
ized system were observed by the POM technique. The nentbe numbers of repeat units of the LC and the polymer, re-
atic phase consists of spherical droplets dispersed in th@&Pectively;x is the Flory-Huggins interaction parameter for
isotropic monomer rich phasélack background in the mi- isotropic mixing. The Maier-Saupe free eneldy] is
crographg Since the micrograph obtained in this region
closely resembles the one in the analogous region of the %:ﬂ
polymerized samples shown in Fig.(Bottom), it would be keT N
redundant to give both of them here. The single nematic ] ) ) )
phase shown on the right hand side of Fig. 1 is a theoreticaherev is the Maier-Saupe quadrupole interaction parameter
prediction but such a nematic phase has not been observed T
with the experimental techniques used here. =454 (3.9
These results are in good agreement with those reported T

2

1
—In Z+—V(,0182), (3.3

in the literature. Hiraiet al. [14] found a similar phase dia- ) ) )

gram for ethyl hexyl acrylate/urethane diacrylate/E8 mix- | "€ nematic order paramet€ris a function of temperature
tures as well as Smiti.3] for NOAB5/E7 blends. As for the @nd composition. The nematic-isotropic transition tempera-
previously mentioned studies, the monomer/isotropic Lcturé Ty is known for the pure LC E7 to b&y=61°C. In
two-phase state @i 1) was not observed. Eqg. (3.3), Z is the nematic partition function. The binodal

The phase diagram of the unpolymerized EHA/E7 mix-CUrve is calculated following the standard procedure of
ture is constructed starting from the free energy density chemical potential equality in coexisting phases. This calcu-
lation gives the solid line of Fig. 1, which is calculated using

f=fey+fus, (3.1)  the parameterN;=1, N,=2, and y=—1.35+685/T. A
good agreement is obtained between experimental data and
theoretical predictions concerning the transition temperature
wherefgy is the Flory-Huggins free enerdy 7], from the (N+1) to the (1) region.
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Even if the liquid crystal employed is a eutectic mixture, 3.75
the use of the binary phase diagram offers several important
pieces of information, including the monomer/LC demixing
curve. The EHA/E7 system is miscible over a wide tempera-
ture and concentration range. For LC content from 35 to 70
wt %, the coexistence curve (N)-(1) is close to the curing

temperature (25 °C), meaning that the phase separation wiII%
occur early in the polymerization procdss15,16. In other Y
words, the LC droplets will form as soon as the molecular 2 ¢
weight of the acrylate component increases. § %
Id

B. Phase properties of PDLC samples

Figure 2 represents optical micrographs of PEHA/E7
(35:65 at T=45.0°C using the crossed polarizer mddet-
tom) and T=62.3°C where polarize(P) and analyzei(A)
were oriented parallel to each othgop). The (N+1) phase 0 s s .
is present in Fig. 2Abottom) whereas Fig. 2top) shows -90.0 -40.0 100 60.0
unambiguously the ¢ 1) morphology. Temperature (°C)

Through clro'ssed polarlzers_, the nematic Qr@E@'. 2 FIG. 3. Thermograms obtained from DSC measuremgsat-
(bottom] exhibit a twisted radial Strucwr@:{l’ |nd|c_at|ng ing rate 10 °C/min) for a series of polymerized PEHA/E7 mixtures
that the L_C molecules_adopt a ho_meo_tro_plc anchoring at the,. | ¢ concentrations ranging from O to 100 wt%,__ andT
polymer interface. This observation is in good agreement o yhe glass transition temperatures of the polymer and the liquid

with previous work on alkyl brush surfaces and liquid crystal crysta), respectively, andly, is the nematic to isotropic transition
anchoring transitions at surfacgz4—26. It has been dem-  temperature.

onstrated that a high density of alkyl chains, like the 2-ethyl
hexyl groups on the PEHA polymer backbone, attached to aaverlapping with the nematic to isotropic transition. Previous
interface induces homeotropic anchoring. Indeed, interdigitastudies on blends of polymers and mixtures of monomers
tion between alkyl ends of mesogens and alkyl brush is besind LC’s have shown thatC,  is positive for upper criti-
achieved when the mesogens are perpendicular to the surfaggl solution temperaturdJCST) phase diagramgl3,28,29.
[24]. For LC content above 95 wt%, nol) region was  Our results obtained for linear polymer/nematic LC are
observed. This behavior has already been discussed in thierefore consistent with the previously published work. The
literature [11,27 and attributed to the difficulty of distin- (|+1)-(1) transition cannot be observed by DSC analysis
guishing experimentally the transitions {N)-(I) and the since this transition is accompanied by a very small enthalpy
(N+1)-(I+1). Dubaultet al.[27] have shown that the phase change.
separation process for polymer/LC mixtures with low poly-  Figure 4 shows the phase diagram for the polymerized
mer concentrations may require several days, which is bemixture PEHA/E7 in the form of temperature versus LC
yond the time scale used for our experiments. weight fraction. The symbols represent POM and DSC data
The DSC thermal spectra for the polymerized PEHA/E7as indicated in the figure legend, while the solid line is the
mixtures with various LC contents are shown in Fig. 3. Attheoretical coexistence curve obtained from the model de-
low temperature T~ — 60 °C), the glass transition tempera- scribed earlier. DSC data obtained for the nematic to isotro-
tures of the polyme®,,_  andthe LCTy__ overlap, leading pic transition temperatur&y, are in reasonable agreement
to a unique transition in the whole concentration range. Bewith the POM measurements. However, it can be observed
yond the glass transition temperature, the DSC thermograntbat DSC thermograms give slightly lower transition tem-
of the samples containing a finite amount of polymer exhibitperatures than those obtained from POM. In the pure LC
bumps due probably to some unknown weak transitions ostate, POM measurements giVg,=62.5°C whereas DSC
the polymer. These bumps do not extend over the region neglata yieldTy,=59.6 °C. Approximately the same difference
the nematic to isotropic transition temperatufg, of the  can also be measured for PEHA/E7 blends in the range from
liquid crystal and therefore they have no significant effect on60 to 100 wt% of LC. This discrepancy is probably due to
the phase behavior of the mixtures under investigation in thélifferences in the methods of analysis and sample prepara-
range of temperatures of practical interest. For all samples dfon. The diagram exhibits an upper critical solution tempera-
composition above 50 wt % E7, the nematic to isotropic traniure shape with three distinct regions. Above the solid line,
sition is clearly observed and remains nearly consgnt the system present a single isotropit phase while below
~61°C, representing roughly the same value as that of thene observes two biphasic (N) and (I+1) regions. The
pure LC. These observations indicate that the phase sepgiagram exhibits a triple point ai=61°C, where two iso-
rated LC is essentially pure and not contaminated by remairtropic phases with different polymer concentrations coexist
ing monomer. For lower LC content ranging from 30 to 50 with a pure nematic liquid crystal phase. Below the dashed
Wt %, the nematic to isotropic transformation becomes difline an isotropic polymer rich phase is in equilibrium with a
fuse and exhibits a positive baseline shiéxotherms are nematic LC phasg¢say, B). Since the composition of thg
upward going. These shifts can be explained by an excesghase is known qéle), it is sufficient to solve the single
specific heat of mixingAC, _ of the polymer and the LC equationu§= u# where the liquid crystal dispersed in the

9e7
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FIG. 4. Phase diagram of PEHA/E7 obtained from POM and
DSC techniquesTy, represents the transition temperature of the
phase separated liquid crystal between the nematic and isotrop|E‘
states and’(; 1.y is the (isotropic + isotropig to isotropic tran-
sition temperature. Three domains are observed: nemaigntro- Ye=A+ E 3.9
pic (N+1), isotropic + isotropic (1), and isotropid(l). The solid ¢ T, '
line is calculated from the Flory-Huggins and Maier-Saupe free
energies usingN;=1, N,=16, andy=—2.49+1123T. gives

Knowing the critical temperatur&€;=70.5°C and recall-
g that

phase is isotropic while that of th@ phase is nematic. The B=(x.—A)T.. (3.9
solution of this equation yields the composition of the

phase. Above the dashed line, the phase diagram shows @nly the parameteA remains to be fixed in order to fit the
isotropic miscibility gap (#1). Here, one needs to solve the data. This procedure leads to the solid line in Fig. 4 and

set of equations shows that there is a quite good agreement between the ex-
o B o B perimental data and the calculated curve.
H1= M1, M= M2 (3.9 The solubility limit y of the LC molecules in the polymer

. . . .. and the relative amourd of LC in the nematic droplets are
to obtain the composition of the two phases in equilibrium. ther interesting properties that can be deduced from the

The parameters used to construct the theoretical phase di hase diagram and the thermodvnamic quantities accessible
gram areN; =1, N,= 16, andy= — 2.49+ 1123T. Only one P 9 y q

4 . from the DSC data. According to Smith and VE30] and

fit parameter was usedl; was set to 1, assuming that low S .
. ; . . Maschkeet al.[31], v can be related to the nematic-isotropic

molecular weight LC is made of only one repeat unit, which

is a reasonable assumptid, was obtained from the experi- enthalpyAHy, -
mental critical compositiorp,=0.795 using the mean field
result i e ° P(X)= A with P(x)= M (3.10
¢—L 36 P ts the ratio of th tic-isotropic transiti
c \/N—1+ \/N—z . (x) represents the ratio of the nematic-isotropic transition

enthalpy for a LC/polymer composite material to the equiva-
lent value for the pure LC. This expression is based on the
éollowing assumptions(i) the LC in the droplets exhibits the
|Same thermophysical behavior as in the bulk stéte;the
amount of LC dissolved in the polymer is constant for LC
concentrationsx=y and does not contribute thH; (iii)
ofihe T values as a function of remain unchanged, so that
gAHN, is not influenced by the presence of polymer mol-
ecules dissolved in the LC droplet$y) the densities of the
polymer precursors and the LC are approximately equal.
The effects of the LC concentration akH,, are pre-
sented in Fig. 5AHy,(x) increases linearly witlx, validat-

The true value ofN, is certainly higher than 16. This dis-
crepancy is probably due to an incertitude in determining th
critical volume fraction at the maximum of the experimenta
coexistence curve. Slightly highes, values will immedi-
ately yield much higheN, values in this range of LC com-
position. It should also be noted that the photopolymerizati
process of EHA/E7 mixtures can be altered by the dilutin
effect of the LC molecules, leading to polymer chains with
fewer repeat unitf4]. The value ofp. can be used to deter-
mine the critical parametey,,

1/ 1 1 \? ing the model given in Eq3.10. The LC solubility limit y
Xe=5| =1 7= (3.7  was determined by linear regression of the experimental data
\/N_l \/N—z set in Fig. 5 followed by calculating theaxis intercept. The
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FIG. 7. Light transmission ratib; /1, of PEHA/E7 films as a

function of time elapsed after UV exposura £632.8 nm, T
=25°C).

FIG. 6. Dependence of the fractional amount of LC contained in
microdroplets,d, on the E7 concentration. The filled circles repre-
sent the experimental values deduced from BdL1 and the solid
line is a calculated curve using E@.12.

value of y was 46%, which is comparable to that of linear diation ({=0), the film is opaque and the transmission is
homopolymer/LC mixtures, such as PS/E7, PMMAHRT], near zero. As time evolves, the system undergoes significant

and PS/8CH12]. changes and after waiting long enough~+(»), the system
AHy, can be used to calculaté,,,;, the LC fraction stabilizes and the film becomes more transparent. This is
contained in the droplefs9,30,31: illustrated in Fig. 7 where one sees that the level of light

transmission given by the ratlg /1 increases by a factor of

D . .. . .
_Mic Mp B almost 5. A more detailed description of the kinetic pro-
P mi e 1+ m.c P(X)_( X )P(X)' (31D cesses leading to such an increase in the light transmission

wheremp?.. represents the mass of LC included in the drop-
lets, whilemp andm_ ¢ are the masses of the polymer and
the LC in the sample, respectively. Combining E¢&10
and(3.1)) yields

5ca|6:(1—00)( X_y) X=y. (3.12
x |\ 100— /"

Figure 6 illustrates the dependencedbn the LC concen-
tration. The filled circles represeidy,; values determined
for each composition by applying E¢3.11), whereas the
solid line was calculated 8.,,c) by using the previously
mentionedy values and Eq(3.12. At the miscibility limit, x

is equal toy and § is zero, consistent with E43.12. When

X increasesgeyp also increases rapidly. Experimental values
and calculated curves are in good agreement.

C. Transmission and morphology of PEHAE7 (50:50) films as
a function of time elapsed after UV exposure

The scattering properties and the morphology of
PEHA/E7 (50:50 films as a function of time elapsed after
UV exposure have been investigated by light transmission
measurements and POM observations. For a collection of
droplets that scatter independently, the intensity of a colli-
mated light source through a PDLC sample can be expressed
by writing [1,32]

|T=|06XF(—0'd), (313)

wherel 1 is the transmitted intensityy the incident intensity,

d the sample thickness, and the scattering cross section.  FIG. 8. Optical micrographsRL A) of PEHA/E7 (50:50 films
Figure 7 shows the variation of the rafip/l, as a function as a function of time elapsed after UV exposure. Topd min;
of time elapsed after UV exposure. Immediately after irra-middle: t=30 min; bottom:it=15 h.
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with time will be the subject of a future communication. We larized optical microscopy. The experimental phase diagrams
give only a brief illustration of this behavior via the three exhibit typical UCST shapes. The @N) miscibility gap, as
optical micrographs in Fig. 8 taken &1 min,t=30min,  well as a single isotropic phase, was observed for both sys-
andt=15 h after UV irradiation. tems. For the polymerized system, the existence of an (|
The size and the number of droplets per unit volume+ ) miscibility gap has been clearly shown. The phase dia-
clearly change from a high scattering state to a low scatteringrams obtained were analyzed in terms of a classical model
state. Starting from a great number of small dropletd  based on a combination of the Flory-Huggins and Maier-
wm), the morphology of the film quickly evolves to a small Saupe theories. Good agreement between experimental ob-
number of large droplet¢~20 um). A two-step process servations and theoretical predictions was obtained. From the
seems to take place. First coalescence of neighboring dropssc data, the LC solubility limit in the polymer matrix;,
of small size occurs, followed by a diffusion of medium size and the fractional amount of LC contained in the nematic
particules. The low viscosity of PEHA at room temperaturedroplets,s, were determined. The morphology and the scat-
(Tgpep,~ —62°C) allows migration of the LC molecules tering properties of PDLC films including 50 wt% LC were
into the polymer rich phase, so that coalescence of mediurstudied by light transmission and POM as a function of time
size droplets happens. After 12 h, the morphology of the filmelapsed after UV exposure. Relaxation processes related to
does not change anymore. These morphology changes can tealescence and diffusion of the nematic droplets have been
interpreted in terms of relaxation processes of the polymeobserved, resulting in a drastic change of the size, spatial
chains leading to drastic modifications in the film structure distribution, and number density of the LC droplets.
Therefore the size, density, and spatial distribution of the LC
droplets evolve in a direction that is less favorable for

electro-optical applications. ACKNOWLEDGMENTS
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