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ABSTRACT: We report a study on the interphase evolution in a sys-

tem composed by three polymeric components with markedly dif-

ferent mobility distributed between two layers. One of the layers

is a low-Tg blend containing a low molecular weight polystyrene

(PS) as a plasticizer (low-M PS) and PS chains with much higher

molecular weight (high-M PS). The counterpart is a high-Tg layer

composed by polyphenylene oxide. The system was annealed at

several temperatures between Tg of the polymer layers and the

subsequent interphase development probed by optical sectioning

with confocal Raman microspectroscopy. The profiles obtained

revealed the existence of two diffusion fronts that advance in op-

posite directions, both showing a similar response with time and

temperature. These fronts act as well-defined boundaries that

structure the interphase into three well-defined regions with

almost constant PS volume fraction. We discuss this particular

phenomenology proposing a simple diffusion model that

describes the main interphase features. VC 2010 Wiley Periodicals,

Inc. J Polym Sci Part B: Polym Phys 48: 627–633, 2010
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INTRODUCTION Polymer diffusion plays a central role in the
control of homogenization and phase separation, with implica-
tions in several technologies that depend critically on the prop-
erties of the interphases subsequently formed. Many diffusion
problems in the polymers field can be well represented assum-
ing that mass transport takes place in a binary system. How-
ever, there exist several practical situations that involve simulta-
neous transport of more than two chemical species and that
require a more realistic description of the diffusion problem.
Examples of the latter case can be found in membranes for sep-
aration processes,1 coating technology, drug delivery systems,2

or processing of polymer blends, among others.

The case of polymer diffusion in binary systems has been
extensively studied, both experimental and theoretically. In a
classic experiment, two molten polymers, nearly monodis-
perse, are brought into intimate contact and heated to pro-
mote mass transport across the original interface.3 The clas-
sical Fickean formalism is used to describe the evolution of
the interphase concentration profiles, through a single, in
some cases concentration dependent, diffusion coefficient.
The theoretical framework that describes the phenomenon
predicts that the time scale for molecular transport depends
on structural details of individual monomers, chain molecu-
lar weight, and interaction at the molecular level in the case
of polymers chemically different.4

Diffusion in systems with more than two polymeric species,
that is, multicomponent systems, appears practically and
conceptually as a more complex problem. The topic embra-
ces not only mass transport between chemically different
components but also between polymer phases with wide dis-
tribution of molecular weights, either continuous or discrete
(multimodal), where each molecular weight essentially
behaves as a different component. When polymer diffusion
proceeds in the dilute regime, that is, the polymeric species
do not interact neither between them nor with the host ma-
trix, the mass transport of each of the species is essentially
independent and can be described by individual binary diffu-
sion coefficients. In the concentrated regime, when all the
components are present in appreciable amounts, individual
fluxes appear coupled with the mass transport of the rest of
the components. As a consequence, cross diffusion, that is,
the motion of a given component as a result of gradients of
other components, necessarily appears. The standard formu-
lations for diffusion in multicomponent systems (Fickean,
Onsager)5 connect flows and driving forces linearly through
phenomenological coefficients (diffusion or Onsager coeffi-
cients). In any of these formulations, the mass transport in a
generic system with N components is described in terms of
N � 1 coupled diffusion equations, one material balance and
(N � 1)2 coefficients.6–8
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Mass transport in ternary polymer systems is a case with
the complexity of multicomponent diffusion but amenable to
analysis. Theoretical aspects of this topic, particularly related
with the consistency of the aforementioned formulations,
have been recently revisited by Vrentas.9 In the polymer’s
field, some authors have drawn the attention to the potential
of ternary system in providing new routes to control the
interphase structure. For instance, a recent work of Aradian
et al. analyzes theoretically the interphase development of a
system formed by three polymers that are chemically differ-
ent.10 They show that, under certain conditions of chemical
affinity between components, the interphase gives rise to a
peculiar spatial structure composed by three well-defined
layers with different chemical composition. Although the
work is theoretical and only considers polymers with identi-
cal molecular mobility, it clearly shows the potential of mul-
ticomponent systems in providing spontaneous interphase
layering at submicron scale.

This work presents an experimental study of interphase evo-
lution in a model three-component polymer system. Our ex-
perimental design attempts to mimic a situation commonly
found in practical applications where a plasticizer, confined
in one polymeric phase is allowed to diffuse in a second one,
also polymeric, but that differs markedly in physicochemical
properties, that is, glass transition temperature (Tg) and
chemical composition, from the first one.11,12 One may imag-
ine two possible situations: the plasticizer is originally con-
fined in the phase of lower Tg or the opposite, that is, it
migrates from the higher Tg phase. Here, we start consider-
ing the first of these cases. One of the phases is formed by a
mixture of two polystyrene (PS) components (low-M/high-
M), with strikingly different molecular weight, where the low
molecular weight component plays the role of plasticizer.
The components of that phase are chemically similar and
were chosen to avoid segregation and further complications
in the data analysis. The mixture is allowed to diffuse in a
high molecular weight glassy polyphenylene oxide (PPO) ma-
trix. The interphase that develops is probed by optical sec-
tioning with confocal Raman microspectroscopy (CRM). This
technique takes advantage of the natural spectroscopic con-
trast provided by the different chemical structures of PS and
PPO and of the spatial discrimination at micron scale given
by the confocal architecture. We analyze some of unusual
aspects the interphase formed where the concept of bulk
flow is invoked to explain the observed features. A simple
diffusion model is introduced to qualitatively describe the
interphase structure found.

EXPERIMENTAL

Materials Characterization
One low-M PS and two high-M PS samples with narrow mo-
lecular weight distributions (Mw/Mn < 1.1) were used, all of
them purchased from Polymer Source (Dorval, Canada). The
low-M PS component is characterized by Mw ¼ 740 g/mol,
Tg ¼ �5 �C and will be also referred to as PS0.7. The high-M
PS components are characterized by Mw ¼ 228,000 g/mol,
Tg ¼ 100 �C and Mw ¼ 1.26 � 106 g/mol, Tg ¼ 102 �C, and

will be also referred to as PS200 and PS1000, respectively. A
PPO sample from Aldrich (Mn ¼ 31,000 g/mol, Mw/Mn ¼
2.0, Tg ¼ 212 �C) was used as the glassy matrix. PPO was
blended with 5% by weight of PS0.7 by freeze drying, to
facilitate its processing; the resulting blend Tg was about
197 �C. Blends of low-M/high-M PS components, 7/3 by
weight, were prepared by freeze-drying from benzene solu-
tions; the Tg of the blend was about 25 �C. The oil used as
immersion fluid (Cat. Nr. 11513859), with refractive index ¼
1.52, was provided by Leica. The glass transition tempera-
tures of all the samples were measured with a Perkin-Elmer
Pyris II DSC instrument, at a heating rate of 10 �C/min.
Molecular weight data were provided by the manufacturer.

Sample Preparation for Diffusion Experiments
Cylindrical specimens (6.5 mm diameter) were prepared via
sequential molding in a two-step process. The molding sys-
tem operates under vacuum to avoid sample degradation.
First, a thin film of PPO, about 100-lm thick, was molded at
40 �C above its Tg. Next, an aluminum guard ring was placed
and secured on top of that film, at room temperature.13

Finally, a thicker layer of the PS blend was vacuum molded
on top of the PPO layer, in the cavity formed by the alumi-
num guard ring. The temperature of the second molding
step was set to about 30 �C above the respective blend Tg, to
minimize diffusion between layers at this stage. The PS layer
was about 10 times thicker than the PPO layer to fulfill the
condition of unlimited liquid supply, which simplifies the
interpretation of the diffusion kinetics. These samples were
annealed in a temperature-controlled oven (60.5 �C) under
dry nitrogen atmosphere for a period of time. They were
then removed from the oven and quickly cooled to room
temperature, which virtually stops interphase evolution, to
be microscopically characterized.

Confocal Raman Microspectroscopy
Local Raman spectra were measured at room temperature
on a Renishaw inVia Reflex confocal Raman microspectrome-
ter equipped with a near infrared enhanced two-dimensional
CCD detector (1024 � 256 pixels). The excitation source was
Argon ion laser of 50 mW nominal power at 514 nm. The
microscope objective used in the excitation and collection
path was an immersion Leica �100, with a numerical aper-
ture (NA) of 1.3. A grating of 2400 lines/mm was used to
set the spectral window in the shifts range between 500
cm�1 and 1500 cm�1. The exposure time for each spectrum
varied between 2 and 5 s with four accumulations. The best
confocal performance is achieved operating the instrument
in high confocality mode, which uses a combination of 3 pix-
els in the CCD camera with a slit width of 15 lm.

Figure 1 shows a scheme of the experimental setup. For opti-
cal sectioning, diffusion specimens were mounted on the
automated microscope stage coupled to the Raman spec-
trometer. The vertical displacement of the stage (z-axis) is
controlled by the instrument software (Wire 3.1). A drop of
coupling oil was placed between the PPO layer and the
microscope objective just before confocal Raman depth
profiling was carried out. The oil matches the refractive
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index of the polymer phase minimizing laser refraction and
distortions of the focal volume inside the sample. The oil
was exhaustively removed with tissue paper before sample
annealing. Optical sections were obtained at various distan-
ces from the PPO layer surface by moving the focal plane
along the z-direction (see Fig. 1), resulting in a series of
Raman spectra as a function of depth. The methodology
used to obtain local concentration from the local Raman
spectra has been described previously.14 It takes about 20
min to acquire the whole concentration profile. The opera-
tive depth resolution for the aforementioned instrumental
conditions (k ¼ 514 nm, �100 objective, high confocality),
was 3 lm, as obtained by scanning in z-direction the inten-
sity of the 520 cm�1 band of a silicon wafer immersed in
the coupling oil.13

Computer Simulations
The set of second-order nonlinear coupled differential equa-
tions that describe the problem of transient diffusion in the
ternary system was solved numerically using the MOLCH
subroutine of the IMSL libraries (method of lines), in Fortran
language.

RESULTS AND DISCUSSION

Confocal Raman Interphase Profiles
The characteristic Raman spectra of two of the components
of the experimental setup, low-M PS and PPO, are shown in
Figure 2, for the range of Raman shifts 500–1400 cm�1. The
Raman spectrum of the high-M PS sample is identical to that
shown for the low-M PS. The spectral assignation has been
discussed elsewhere,15 but we see that the spectral profiles
of PS and PPO are markedly different, which allows easy dif-
ferentiation between these two components. Figure 2 also
shows a Raman spectrum of a low-M PS/PPO ¼ 1/1 by
weight blend, where we see that the composite blend spectra
is simply the addition of those of the pure components, and
that they do not reveal significant shifting and/or broaden-
ing of Raman peaks due to PS-PPO interactions. The triplet
centered at 1000 cm�1 is very sensitive to changes in PS/

PPO composition, even though the method used to calculate
this parameter uses the whole spectral range.14

Figure 3 shows a series of in-depth concentration profiles at
the polymeric interphase in the form of volume fraction of
PS (UPS) versus depth, as probed by confocal Raman. The
profiles were constructed by optically sectioning the com-
posed system, starting from the PPO/coupling oil interface
and by repeating measurements sequentially at deeper posi-
tions within the sample. Thus, the series of Raman spectra
obtained were converted to local PS concentration via a cali-
bration curve,14 and these values plotted against the focusing
depth, as read from the instrument software. The profiles
shown in Figure 3 correspond to diffusion samples held at
120, 140, and 160 �C. There are some important features to
note. First, at these temperatures, the PPO film remains in
the glassy state in the course of the experiment, whereas the
PS layer, composed by a mixture of low-M/high-M PS compo-
nents in a 7/3 by weight ratio, is found as a liquid. Second,
the experiment does not resolve the PS components individ-
ually as their Raman spectra are identical, that is, we mea-
sure global PS volume fractions. Finally, the range of depths
accessible and shown by the figures is limited by the work-
ing distance of the microscope objective (210 lm). Although
a major part of the PS layer, 1000-lm thick, is beyond the
observational window, the most relevant details of the inter-
phase evolution are well captured. The much larger thick-
ness of the PS layer compared with that of the PPO was cho-
sen to satisfy the condition of infinite liquid supply, that is,
PS supplied from a source of invariant properties. As dis-
cussed in earlier work, this condition guarantees diffusion
under nearly invariant driving forces simplifying the inter-
pretation of the apparent diffusion kinetics.16

The shape of the PS concentration profiles shows some re-
markable features. Originally, the boundary between PPO
and PS was located at about 100 lm on the depth scale,
dividing the PPO layer (0–100 lm) from the PS (100–1100
lm) side. As time increases, a complex interphase develops,

FIGURE 1 Experimental setup used for confocal Raman depth

profiling.

FIGURE 2 Raman spectra of individual components (low-M PS,

PPO) and a 1/1 low-M PS/PPO homogeneous blend.
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showing as distinctive elements two abrupt transitions or
diffusion fronts that advance in opposite directions. The first
front advances toward the left (PPO side) evolving in the
range of depths between 0 lm and 100 lm. The second
front recedes with respect to the position of the original
interface and can be seen at successive deeper positions in
the range between 100 lm and 200 lm. These two diffusion

fronts encompass a growing zone that we will refer to as
plateau region, that is, the range of depths between both
fronts.

The evolution of the first front indicates that PS has interdif-
fused with the PPO component. Overall, the PS profiles in
the vicinity of this first front show a marked asymmetry,
dropping off sharply in a narrow interval on the depth scale.
They can be seen as a moving boundary limiting the PPO
layer and what we called plateau region. These steep fronts,
developed near a high Tg region (PPO layer) where diffusiv-
ity is expected to be markedly low, basically reflects the dra-
matic changes in molecular mobility experienced by the PS
chains in the pathway from the liquid to the glassy side. On
the scale of the spatial discrimination of our experimental
technique, the diffusion fronts are indeed sharp, with no
leading tails: the rounding observed at the profiles’ edges
entering to the glassy layer have a width in the order of the
depth resolution of the technique. Previous work on liquid–
glassy interphases has shown that this transition spans a
region with dimensions on the order of the radius of gyra-
tion of the molecules of the glassy matrix.16

The plateau region is characterized by volume fractions of
PS fairly constant, with spanned distances that increase with
diffusion time. On average, UPS throughout that region lies
between 0.5 and 0.6, with a progressive leveling of the local
slope as diffusion temperature decreases, that is, at 120 �C
the PS profile is almost horizontal. Notice that the values of
UPS at the plateau are below the initial volume fraction of
the low-M component in the PS layer, 0.7. The fact that the
profiles are almost flat indicates that PPO molecules coming
from the first region have been rapidly distributed through-
out this second region, up the level of almost complete ho-
mogenization. This rapid distribution of PPO molecules in
turn indicates a high level of plasticization of the plateau
region, which is most likely due to a major presence of short
low-M PS chains.

The second diffusion front appears dividing two polymer
layers of nearly homogeneous composition, that is, the pla-
teau region ahead and the pure PS layer behind. In this case,
the front is somewhat less abrupt than that developed in the
first region. Although one might anticipate the existence of
this second front considering the marked difference in mo-
lecular weight between PS components, its backward motion
appears at first sight surprising. The successive displace-
ments shown by this front reveals the motion of an impor-
tant part of PS molecules toward the right side, relative to
the position of the original interface. These displacements of
the second front appear in fine coupling with those of the
first front in opposite direction.

Analysis of Front Kinetics and Interphase Features
Figure 4(A,B) presents plots of time evolution of front posi-
tions as a way of characterizing the interphase kinetics in
the system of three components. The positions of both diffu-
sion fronts for a given time were calculated from the maxima
of the derivative curve of the PS concentration profile. Figure
4(A) shows results of advances of the first diffusion front

FIGURE 3 Typical depth profiles, in the form of PS volume

fraction versus depth, obtained by confocal Raman. Annealing

times and temperatures are specified in the legends.
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(left-moving), presented in Fickean fashion, as a function of
the square root of the elapsed diffusion time. We have also
included data obtained from thicker PPO layers (ca. 200 lm
thick), which allow the observation of larger advances of this
front; see for instance, results at 160 �C for long annealing
times. A representation of front advances as a function of
diffusion time yielded a curve with a marked downward cur-
vature, which rules out the possibility of a diffusion mecha-
nism controlled by mechanical relaxation of the glassy ma-
trix and characterized by a linear kinetics, that is, Case II,
frequently found in diffusion of small penetrant molecules in
glassy polymers. Despite the fact that the shapes of the pro-
files may resemble those found in Case II diffusion, that is,
sharp diffusion fronts with a flat region behind, this mecha-
nism is not expected to be operative for large sized pene-
trants, as the osmotic suctions generated by them are well-
below the glassy matrix yield stress which precludes Case-II
initiation.17 As seen in Figure 4(A), all the front advances for
the three temperatures are markedly Fickean, in agreement
with previous work on the PS–PPO system.16 We also see
that temperature affects the rate of polymer diffusion in the

usual way, that is, the higher the temperature the higher the
diffusion rates.

Figure 4(B) shows the advances of the second front (right-
moving) as a function of annealing time and temperature.
The determination of the exact position is subjected to more
uncertainty as the positions of the second front reached the
limit of the experimental window (ca. 200 lm) for the longer
diffusion times. We see that the advances of the second dif-
fusion front toward the PS rich side also scale as t1/2, an in-
dication of Fickean transport. We also see that the rates of
advance and the response to temperature are similar to
those observed in the evolution of the first PS front.

To help us understand the mechanistic aspects of the inter-
phase evolution, we investigate the influence of factors other
than temperature or time on the diffusion kinetics. For
instance, we paid attention to the role played by the high-M
PS component in the interphase development, particularly
on how this component operates on the mechanisms of
advance of both diffusion fronts. With this idea, we carried
out experiments in which the molecular weight of the high-
M PS component was increased by about fivefold, using the
PS1000 sample instead of PS200. Notice that the only differ-
ence between components is the molecular weight as the
glass transition temperatures of both polymers are similar.
We then redid the diffusion experiment at 140 �C, including
the same amount of PS1000 than that used of PS200 in the
original formulation. We observed that the PS profiles devel-
oped were not affected by this change and that they pre-
sented exactly the same features than those already
described. The results of front kinetics are summarized in
Figure 5, where we compare both experiments. The solid
symbols represent the original results obtained with the
PS200 sample, whereas open circles refer to those obtained
with PS1000. We see that both PS fronts advanced with
nearly the same rate; despite the fact, we increased the mo-
lecular weight of the high-M component by about five times.

FIGURE 4 Advancing diffusion front kinetics plotted in Fickean

fashion for several diffusion temperatures: (A) Advances of

Front I; (B) advances of Front II. Data collected correspond to

at least two independent samples by temperature. (A) also con-

tains data taken from specimens with thicker PPO layers (200

lm).

FIGURE 5 Comparison of advancing diffusion front kinetics

between systems with different high-M components. Solid

symbols: PS200 (Mw ¼ 228,000 g/mol); open symbols: PS1000

(Mw ¼ 1.26 � 106 g/mol).
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The observation on the apparent independence of front
advances with the molecular weight of the high-M PS compo-
nent suggests that the diffusion of the low-M PS component
is the process that controls the mechanism of interphase de-
velopment. In our view, interphase evolution begins when
the low-M PS component diffuses toward the PPO side in
Fickean fashion, generating the first diffusion front. The phe-
nomenology of this liquid–glassy diffusion process has been
analyzed in detail by us and other authors, see refs. 17 and
18 for further details. As the intrinsic diffusivities of PS and
PPO components are markedly different (see below), this
low-M PS diffusion generates a pressure gradient on the PPO
side. To maintain a homogeneous density in this part of the
system, the pressure gradient relaxes by bulk flow in, oppo-
site direction, that is, toward the right side. Bulk flow is an
expected feature in polymer pairs with asymmetric mobility,
as established by elegant experiments made by Kramer and
coworkers.19 Kramer and coworkers followed the displace-
ments of inert markers in polymer couples with asymmetric
mobility, that is, two PS samples with markedly different mo-
lecular weight. Their experiments showed conclusively that
the displacement of markers, which reflect the motion of the
system as a whole, occurs toward the side of the faster mov-
ing species. In our system, this bulk flow drags all the spe-
cies toward the PS side, appearing superposed with the rest
of diffusive fluxes. As the molecular weight of the high-M PS
is much larger than that of low-M PS, high-M PS does not
contribute significantly to mass transport toward the PPO
side, remaining essentially as a concentration step that
moves backward by the effect of bulk flow. To us, this pic-
ture would explain the existence and evolution of the second
PS front and the dynamics of the whole interphase.

The fact that the relative motions of both fronts are coupled and
have similar responses to time and temperature seems consist-
ent with this mechanism. Another possibility to explain the
observed interphase development is that the second front origi-
nates from the segregation between low-M PS and high-M PS by
virtue of the presence of initiator groups attached to the ends of
the low-M PS chains. This segregation would also lead to the pro-
gressive shrinking of the PS layer, but, in this case, with markedly
different temperature dependence than that observed in the
motion of the first diffusion front: the evolution of the first front
is controlled by the PS-PPO dynamics, entirely different to PS-PS
dynamics.20 Clearly, this is not the situation observed here.

Qualitative Modeling of the Interphase Structure
To further support our ideas on how the interphase evolves,
we carried out computer simulations with a basic diffusion
model that accounts for bulk flow contributions. From the
many approaches that describe diffusion in multicomponents,
we have chosen for familiarity the classic description where
individual fluxes are written as linearly related with concen-
tration gradients, that is, generalized Fickean formalism.

Ji ¼ �Di rUi i ¼ 1…3 (1)

where Di will be referred to as intrinsic diffusivities, and
expected to be variable as a function of the local environ-
ment. We assume that the net global flux with respect to lab-

oratory coordinates is a superposition of intrinsic diffusion
plus mass transported by the bulk flow mechanism.21 In this
way, the total flux of a given component is a superposition of
its intrinsic diffusivity (first term) plus a contribution by
bulk flow (second term):

JTi ¼ Ji þ Ui

X
j

DjrUj (2)

This expression further simplifies if we consider that the
intrinsic diffusivity of the low-M PS is much larger than those
of high-M PS and PPO. As a first factor, the monomeric friction
coefficient of the PPO unit is much larger (by 1–2 orders of
magnitude) than that of the PS unit.20 In addition, molecular
weights between components differ markedly. Among all the
species present in the system (PPO, high-M PS, low-M PS) the
low-M PS component is by far the most mobile. Under this
condition, the bulk flow is essentially controlled by the compo-
nent with the highest mobility. For a system of three compo-
nents and diffusion in one dimension (x, equivalent to the z
axis of the microscope), we have to solve

@U1

@t
¼ @

@x
D1

@U1

@x
� U1D1

@U1

@x

� �
(3)

@U2

@t
¼ @

@x
�U2D1

@U1

@x

� �
(4)

where 1 refers to low-M PS and 2, 3 to high-M PS and PPO,
respectively. Notice that the whole set of equations is governed
by a single diffusivity D1, expected to be highly dependent on
local concentration of all the species and temperature for our
system. To keep the scheme simple and to avoid further compli-
cations arising from the rather complex dependency of D1 with

FIGURE 6 Numerical prediction of volume fraction profiles

computed from the diffusion model. The top panel shows (U1

þ U2), which is equivalent to the global PS volume fraction

measured by confocal Raman. The bottom panel shows indi-

vidual profiles for the three species.
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local environmental properties, we solved the problem assum-
ing that D1 is a constant. Boundary conditions of no-flow were
used for all the components. Initial conditions were consistent
with the experiments carried out here: a 0.7/0.3 mixture of 1
and 2 components on the right side of the couple against a pure
phase of component 3 on the left. Figure 6 shows the predicted
concentration profiles in the three-component polymer system
with the characteristics mentioned earlier. As the evolution in
time of individual profiles are self-similar, results are presented
as a function of the reduced variable x/(4 t D1)

0.5.

The top panel in Figure 6 shows the global PS concentration
(U1 þ U2) predicted by the model. We see that the calcu-
lated profiles present similar features to those found in the
experiments: a first PS front advancing toward the PPO side
and a second front that recedes. The fact that the UPS value
where profile crossovers the original interface and that the
shape of the first advancing front are different to those
experimentally observed is due to the simplistic assumption
of constant D1. For the same reason, the model does not pre-
dict the extended UPS plateau observed in the experimental
data, which originates in the dramatic changes in molecular
mobility experienced for PS chains along the diffusion path.
The development of a detailed model that accounts with
detail the complex dependence of D1 with Ui is underway.

The bottom panel shows individual profiles for the three spe-
cies involved. One interesting prediction of the model is the
enrichment of the high-M PS component (U2) in the proximity
of the second diffusion front, giving rise to a peaked profile.
This enrichment that originates in the differential molecular
mobility between PS species reveals another level of inter-
phase structuration, that is, high-M PS chains would preferen-
tially locate in the region close to the second diffusion front.
This detail is overlooked here as we measure global PS com-
position, but it could be resolved using for instance a deuter-
ated high-M PS to enhance the spectral contrast between PS
species. We have particularly avoided at this stage of the pro-
ject the use of deuterated species, considering that possible
problems of segregation between components, that is, dPS-
PPO or even between PS species considering the greater influ-
ence of ends groups of low-M PS chains, might complicate
modeling and data interpretation. However, this option will be
investigated in the future giving the higher level of detail on
interphase structure that can be obtained with this strategy.

CONCLUSIONS

We have studied the interphase development in a model sys-
tem of three components with markedly different mobility. We
have seen that a combination of strikingly differential mobility
between polymer species initially located in the same phase
and concentration-dependent polymer diffusion, induces
interphase structuration into three well-defined regions with
almost constant PS volume fraction. From a mechanistic point
of view, the interphase develops by initial diffusion of the low-
M PS component in the high Tg phase, evolving as a sharp dif-
fusion front that leaves a region with nearly constant PS con-
centration behind. This diffusion of the low-M PS component
induces bulk flow in opposite direction giving rise to a back-

ward motion of the original interface. This phenomenology is
possibly a common feature in systems containing a plasti-
cizer/low molecular weight additive that migrates between
two polymer phases, a situation frequently found in several
applications. Although our work was originally conceived with
a different purpose, it confirms predictions advanced by Ara-
dian et al. about the peculiar interphase development that sys-
tems with three polymeric components may offer.

This work was funded by ANPCYT (PICT06-1359). The confocal
Raman microscope was acquired with funds from ANPCYT and
CONICET (PME06-2170).
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