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Abstract

Motivated by recent molecular dynamics simulation studies of miscible blends of dynamically disparate polymers, we
have revisited the experimentally measured dielectric relaxation in a 50/50 blend of poly(isoprene) and poly(vinyl ethylene)
(PI/PVE). In contrast to efforts to explain the dielectric loss in PI/PVE blends in terms of a distribution of local environ-
ments leading to a broad distribution of segmental relaxation times (the so-called concentration fluctuation model), our
analysis indicates that there is no evidence for significant broadening of the relaxation processes in the component poly-
mers upon blending. Rather, we find that the dielectric loss of the 50/50 PI/PVE blend can be represented as a sum of
o- and B-relaxation processes for the component polymers represented with Havriliak—Negami functions whose shape
and relaxation strength are consistent with those obtained for the pure PI and PVE melts. The a-relaxation process for
the PVE component was found to be dramatically influenced by blending, moving to much higher frequency with mod-
erate narrowing, while the a-relaxation process for the PI component shifted to somewhat lower frequency with slight
broadening, consistent with our MD simulations of a model blend and 2D NMR measurements on PI/PVE blends. In
contrast, the B-processes in the PVE and PI components were found to be essentially uninfluenced by blending, with
the latter accounting for the significant high-frequency loss observed in the PI/PVE blend.
© 2006 Published by Elsevier Ltd.
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1. Introduction

The ability to understand and predict the behav-
ior of miscible polymer blends based upon the
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behavior of the pure component polymers compris-
ing the blend is central to designing blends with
desired properties. Understanding the dynamics of
miscible polymer blends may also have significant
impact on our understanding of other dynamically
heterogeneous polymer systems such as polymer
nanocomposites, microphase separated polymer
blends and polymers in confined environments.
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Extensive studies utilizing dielectric spectroscopy,
NMR, dynamic neutron scattering, and DSC tech-
niques have been conducted on a wide variety of
miscible polymer blends [1-6] providing important
insight into the influence of blending on segmental
and terminal relaxation of their components. How-
ever, despite this substantial body of experimental
work, our understanding of how blending influences
segmental relaxation processes is far from complete.
Furthermore, none of the several phenomenolog-
ical models that have been proposed to describe,
explain and predict segmental dynamics of polymer
components in miscible blends appears to fully cap-
ture the physics of these complex materials. The
Lodge-McLeish model [7] and various types of con-
centration fluctuation (CF) models [8—10] have been
extensively applied to description of component
dynamics in polymer blends. However, while these
models, which are based on relatively simple con-
cepts and well-defined physical phenomena, have
been able to fit experimental data for a number of
blends, this often requires using parameters that
are physically unreasonable. The coupling model
(CM) [11], which provides a relationship between
the primary and secondary relaxation processes in
polymer and glass-forming liquids and melts, has
not found wide application in the description of
the dynamics in polymer blends despite the claim
that the model can explain all experimentally
observed phenomena in miscible polymer blends
as well as other glass-forming liquids. Recently, we
have shown that CM predictions of correlations
between the a-relaxation and B-relaxation processes
in blends are inconsistent with molecular dynamics
simulations of simple model blends [12].
Validation, comparison and further improve-
ment of theoretical models are further complicated
by an apparent inconsistency of reported data for
some polymer blends obtained by different experi-
mental techniques for the same system. One of the
primary examples of such controversy is still unre-
solved for the segmental dynamics in one of the
most studied miscible blends, poly(isoprene)/poly
(vinyl ethylene) (PI/PVE). Several 2D NMR mea-
surements [13] for this blend at temperatures below
240 K have shown that upon blending the segmental
dynamics in the low T, (glass transition tempera-
ture) component (PI) slow down significantly (about
two orders of magnitude) relatively to the pure PI
melt while the segmental dynamics of the high 7,
component (PVE) speeds up by several orders of
magnitude relatively to its pure melt. Segmental

dynamics of the PI and PVE components in the
blend showed different temperature dependences
each having its own glass transition temperature.
However, while dielectric spectroscopy measure-
ments [14-16] have shown some consistency with
predictions of 2D NMR, e.g., similar temperature
dependence of segmental dynamics of the compo-
nents [17], they have also found features that appear
to be inconsistent with the 2D NMR results. In
Fig. 1, dielectric loss data [16] for a 50/50 PI/PVE
blend at 270 K are shown together with the dielec-
tric loss of pure PI and PVE melts at the same tem-
perature. The dielectric response of the blend is very
broad and has a double-peak structure with the low
frequency peak positioned roughly in between the
peaks for pure components while the second peak
overlaps with the frequency range covered by the
response of the pure PI melt. This high-frequency
part of the blend response has been associated with
the segmental relaxation of the PI component and it
was concluded that PI segmental relaxation does
not change (relatively to the relaxation in the pure
PI melt) upon blending with PVE at 270 K [16].
However, extrapolation of 2D NMR results to this
temperature indicates that segment dynamics of PI
component in the 50/50 PI/PVE blend should slow
down by at least a factor of six relatively to its pure
melt.

A recent attempt [18] to describe the dielectric
relaxation data for PI/PVE blends at 270 K using
a CF model did not provide a satisfactory descrip-
tion. In that work, a simple lattice model was used
to predict a distribution of local environments for
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Fig. 1. Frequency dependence of dielectric loss for PI melt
(triangles), PVE melt (circles), and a PI/PVE 50/50 blend
(diamonds) at 270 K. All data are from Arbe et al. [16]. Two
predictions for the blend response using the CF model from
Colby and Lipson [18] are also shown with lines.
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the CF model which then coupled with the dynamic
scaling approach was used to generate the dielectric
spectrum for the PI/PVE blend. The two best pre-
dictions of dielectric loss for a 50/50 PI/PVE
obtained in that study are also shown in Fig. 1.
Unlike many CF models, where non-physical distri-
butions of local environments have to be assumed to
provide an adequate description of experimental
data (see discussion below), the parameters and dis-
tribution functions used in this work were physically
reasonable. However, the model clearly fails to cap-
ture the high-frequency response of the blend.

The absence of clear understanding for the source
and the underlying mechanism(s) responsible for the
high-frequency wing in the dielectric response of the
PI/PVE blend as well as its apparent inconsistency
with 2D NMR have motivated us to reconsider the
analysis of dielectric response in this blend using
the insight obtained from our recent molecular
dynamics simulations of model polymer melts and
blends. In this work, we show how the dielectric
response of the 50/50 PI/PVE blend can be repro-
duced in a way which is consistent with the results
obtained for the pure melt components and from
2D NMR blend measurements and without involv-
ing any concepts of compositional heterogeneities.

2. Mechanisms of segmental relaxation in model
polymer melts and blends

Our recent molecular dynamics simulation stud-
ies of pure melts of 1,4-polybutadiene (chemically
realistic polybutadiene, or CR-PBD) and a dynam-
ically fast 1,4-polybutadiene (low barrier polybuta-
diene, or LB-PBD) revealed the presence of two
relaxation processes in these polymer melts.[19]
Here, LB-PBD is identical to CR-PBD except that
the dihedral barriers have been lowered, resulting
in significantly faster segmental dynamics. The o-,
or primary, relaxation process in these polymer
melts was found to follow time-temperature super-
position with a Vogel-Fulcher temperature depen-
dence while the B-relaxation process was found to
be a local, backbone-engendered secondary process
that exhibits Arrhenius temperature dependence
and both weakens and broadens with decreasing
temperature. One of the most important conclu-
sions made from these MD simulations studies of
pure melts is that the a- and B-relaxation processes
do not merge at high (above T,) temperatures.
While our simulations clearly showed that with
increasing temperature the separation between the

characteristic relaxation times of the o- and B-relax-
ation processes decreases, leading to overlap of the
processes, the mechanism responsible for each pro-
cess is still operative at high temperatures and both
processes remain active. Moreover, at high temper-
atures (above T,) the strength of the B-relaxation
process can become comparable (or even larger)
than that for the a-relaxation process. Similar con-
clusions have been previously discussed in the inter-
pretation of experimental dielectric response data
for PBD melts by Arbe et al. [20].

Recently, we have also carried out molecular
dynamics simulation studies of a 50/50 blend of
CR-PBD (T,= 164 K) and LB-PBD (7, = 108 K)
[12,21]. Fig. 2 shows the dielectric loss in CR-PBD
and LB-PBD melts as well as in the 50/50
CR-PBD/LB-PBD blend at 198 K along with the
contributions from the a- and B-relaxation processes
for the dynamically fast LB-PBD. For the dynami-
cally slow (CR-PBD) component of the 50/50 blend
the a- and B-relaxation processes, while both active,
cannot be uniquely resolved due to limited separation
of the processes. Hence, we represent the dielectric
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Fig. 2. Dielectric loss in: (a) pure CR-PBD and LB-PBD melts
and (b) a CR-PBD/LB-PBD 50/50 blend at 198 K. Also shown
are contributions from the o-relaxation and pB-relaxation pro-
cesses for LB-PBD. Data are from Bedrov and Smith [12].
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loss of CR-PBD in both the pure melt and the blend
as a combined a-relaxation and pB-relaxation process.
Our simulation studies of this model blend revealed
that in order to understand segmental relaxation in
the blend one needs to take into account the presence
of a- and B-relaxation processes in the pure compo-
nent polymers, and how these processes are influ-
enced by blending. Compared to the pure CR-PBD
and LB-PBD melts, the main characteristics of dielec-
tric relaxation in 50/50 blend can be summarized as
follows:

(1) The combined o- and B-process for the
dynamically slow component (CR-PBD) shifts
to significantly higher frequency and narrows
moderately.

(2) The a-process for the dynamically fast compo-
nent (LB-PBD) shifts dramatically to lower
frequency and shows significant broadening.

(3) The B-process for the dynamically fast compo-
nent (LB-PBD), which is comparable in
strength to the a-process at 198 K (well above
the 7, of LB-PBD), is essentially uninfluenced
by blending, maintaining the shape, principal
relaxation time and strength observed in the
pure melt.

The similarity in the dielectric response of the 50/
50 PI/PVE blend (Fig. 1) and our model 50/50 CR-
PBD/LB-PBD blend (Fig. 2) is striking. Given this
apparent correspondence, we hypothesize that the
mechanisms of segmental relaxations governing
the dielectric response in the PI/PVE blend are sim-
ilar to those observed in MD simulations of the CR-
PBD/LB-PBD blends. Specifically, we assume that
at temperatures well above the T, of PI that the p-
relaxation process (associated with the polymer
backbone motion) in the PI melt is comparable in
strength to the o-relaxation process and does not
change in strength, shape or principal relaxation
time upon blending, and therefore is largely respon-
sible for the high-frequency peak (wing) in the
dielectric response of the blend. Exploring this sup-
position, we have carried out an analysis of dielec-
tric loss in a 50/50 PI/PVE at 270 K blend
utilizing data for pure component melts of PVE
and PI in order to determine if the blend dielectric
response can be understood in terms of the response
of the pure components to blending consistent with
the observation enumerated above for our model
CR-PBD/LB-PBD blend and in a manner consis-
tent with 2D NMR measurements.

3. Analysis of dielectric loss in a PI/PVE blend
and its components

3.1. PI melt

Recently dielectric measurements on PI melts at
low temperature and high frequency have revealed
the presence of a B-relaxation process [22] that has
been clearly associated with the backbone segmental
motion and not with rotation of pendant methyl
group. We have analyzed the dielectric loss in PI
melts in the temperature range of 204-216 K
obtained from these measurements in terms of a
sum of two Havriliak—-Negami (HN functions) [23]
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Here, £*(f) is the frequency dependent complex
dielectric constant, Ag, and Aeg are the relaxation
strengths of the o- and B-relaxation processes, 7,
and tg are the principal relaxation times for the two
processes, while a,, y, and ag, yg are the HN width
and asymmetry parameters for the two processes.
The frequency dependent dielectric loss is given by
the imaginary part of the complex dielectric constant.
We found that a good representation of the fre-
quency dependent dielectric loss in the PI melt could
be obtained by utilizing temperature-independent
shape parameters for the a-relaxation process (o, =
0.85, y,=0.48), implying that time-temperature
superposition holds for the a-relaxation process in
PI melts. For the B-process we constrained oz = 7.
The resulting representation of experimental dielec-
tric loss in PI melts is shown in Fig. 3. The principal
relaxation times (7, and tp) are shown in Fig. 4a while
the shape parameters and the relative strength of the
B-relaxation process are shown Fig. 4b.

Based upon our successful representation of the
dielectric loss in PI melts at low temperatures
with a sum of two HN functions, we proceeded to
represent the dielectric loss in the PI melt at 270 K
as a sum of o- and P-relaxation processes (Eq.
(1)). A similar approach was taken in analysis of
the experimentally measured dielectric loss in pure
1,4-polybutadiene (PBD) [20] where it was found
that at temperatures above the glass transition tem-
perature two processes, while not leading to two
separated loss peaks, remain operative and that
the PB-relaxation process is comparable or even
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Fig. 3. Dielectric loss in a PI melt over a temperature range of
204-216 K, from Roland et al. [22]. Solid lines are a fit of Eq. (1)
to the experimental dielectric loss.
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Fig. 4. (a) Principal relaxation times for the o- and B-relaxation
processes in PI melts obtained by fitting Eq. (1) to experimental
relaxation data. The solid lines are Vogel-Fulcher (o-process)
and Arrhenius (B-process) fits utilizing all data shown. (b) The
HN shape parameter (oo =7y) and relative strength [Agp/(Aeg +
Ae,)] for the dielectric B-relaxation process in PI melts. The solid
lines are linear fits in temperature utilizing all data shown.

greater in strength than the a-relaxation process. As
discussed above, our analysis of dielectric relaxation
of LB-PBD melts from MD simulations also
revealed separate o- and p-relaxation processes
dominated at higher temperatures by the B-relaxa-
tion. Consistent with analysis of dielectric loss in
PBD [20] we assumed that the shape parameters
for the a-relaxation process in PI remain indepen-
dent of temperature, i.e., we used o, =0.85 and
74 =0.48 as obtained from analysis of the low
temperature PI melt data discussed above. We also
assumed og = yp for the PB-relaxation process in PI
at 270 K as was done for lower temperatures. The
strengths of the a- and B-relaxation processes, (Ae,
and Aeg), were treated as adjustable parameters
and were fit simultaneously with the strengths of
the PI o- and B-relaxation processes in the 50/50
blend (see below). Consistent with our simulations
of LB-PBD melts [19] as well as dielectric relaxation
studies of PBD melts [20], we find that the strength
of the B-relaxation process in the PI melt is compa-
rable to that of the a-relaxation process at 270 K,
well above T, of PI. The resulting representation
of the dielectric loss in the PI melt at 270 K is shown
in Fig. 5 along with the individual contributions of
the a- and B-relaxation processes. The resulting HN
parameters are given in Table 1. Fig. 4 reveals that
the shape of the B-relaxation process, its strength,
and the principal relaxation times obtained at
270 K for the PI melt are consistent with those
obtained for the lower temperature PI melts.

PI melt

O-process

00 —————
10° 10% 10" 10° 10' 10* 10° 10* 10° 10° 10" 10°
f (Hz)

Fig. 5. Experimental frequency dependent dielectric loss for PVE
and PI melts at 270 K from Arbe et al. [16]. Only experimental
data points used in fitting of o- and B-relaxation processes (Eq.
(1)) are shown. The lines show the contributions of the o- and -
relaxation processes to the dielectric relaxation of the pure
components.



G.D. Smith, D. Bedrov | European Polymer Journal 42 (2006) 3248-3256

3253

Table 1
HN fitting parameters at 270 K for a 50/50 PI/PVE blend and pure component melts
System Process
B o
ThN (8) o s Ae THN (8) o Y Az

Pure melts
PVE 1.97 E-5 0.381 0.381 0.0166 2.36 E+1 0.552 0.615 0.135
PI 3.69 E-8 0.745 0.745 0.0349 2.86 E-7 0.85 0.48 0.0385
50150 blend
PVE 197 E-5 0.381 0.381 0.0083 5.24 E-5 0.622 0.695 0.0677
PI 4.19 E-8 0.745 0.745 0.0175 1.71 E-6 0.851 0.334 0.0193
3.2. PVE melt 0.020

Fig. 5 reveals that the o- and B-relaxation pro-
cesses in PVE at 270 K are well-separated and that 0.0159
the dielectric loss can be well represented as a sum
of two HN functions (Eq. (1)) whose parameters Z0.0104
are given in Table 1. As with PI, we constrained
o = yp for the B-relaxation process in the PVE melt.
Consistent with previous analysis of dielectric loss 0.005
in PVE [16] we find the B-process to be very broad
with a strength about 10% of that for the a-process 0.000 ' ' : : '
(see Table 1). 10? 10° 10* 10° 10° 107 10

3.3. 50/50 PVEIPI blend

We represent the complex dielectric constant in
the 50/50 PI/PVE blend as

o 1 1
=)= {A T+ @rife T 29T T <2m:frﬁ>“/f1>‘/f}
1 1
+ {A?’“ 0T Crfe T A% (2nifzﬁ)"/fy'/f} o
(2)

where the subscript (PVE or PI) indicates the contri-
bution of the PVE and PI components, respectively,
which are each represented as the sum of two HN
functions. In Fig. 6 we show the representation of
the dielectric loss in the 50/50 PI/PVE blend ob-
tained with the HN parameters given in Table 1.
Here we assumed that

(1) The B-relaxation process in both components
is essentially uninfluenced by blending. For PVE, we
utilized the same strength,' shape and principal
relaxation time as obtained for the PVE melt at

! The relaxation strengths for the four processes in the blend
were taken as 50% of those obtained in the pure melt as can be
seen in Table 1.

f (Hz)

Fig. 6. Representation of experimental dielectric loss in a 50/50
PI/PVE blend from Arbe et al. [16] at 270 K using Eq. (2) with
constrains as described in the text. The lines show the total
dielectric loss and the contributions for the o- and B-relaxation
processes for the two blend components.

270 K. For PI, the strength of the B-relaxation pro-
cess was determined simultaneously in the blend
and the melt (along that of the a-process) and was
assumed to be uninfluenced by blending as was
the shape of the B-relaxation. The principal relaxa-
tion time for the B-relaxation process in PI was an
adjustable parameter in the fitting of the dielectric
loss in the blend.

(2) The shape of a-relaxation process in both
components was allowed to change on blending as
were the principal relaxation times. Extrapolation
of segmental relaxation times obtained from 2D
NMR measurements at lower temperature [13] to
270 K as well as diffusion measurements [25] at
270 K on 50/50 PI/PVE blends and PI melts indi-
cate that the local dynamics of PI slow down by a
factor of about six upon blending. We therefore
introduced 7., (PD)pjend = 674 (PD)mere = 1.71 x 107 %5
as a constraint in our representation of the dielectric
loss of the 50/50 PI/PVE blend. Here, 1, (PI)yer iS
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the principal relaxation time obtained from our fit-
ting of the pure melt dielectric loss. No constraint
was placed on 7, (PVE)pieng. The relaxation strength
for the a-relaxation process for PVE in the blend
was taken as that obtained for the pure melt. For
PI, the strength of the o-relaxation process was
determined simultaneously in the blend and the melt
(along that of the B-process) and was assumed to be
uninfluenced by blending.

4. Discussion and conclusions

The relaxation times for the a- and B-relaxation
processes in the pure melts and the 50/50 PI/PVE
blend, resulting in the agreement with experiment
for the dielectric loss in the melts shown in Fig. 5
and in the blend shown in Fig. 6, are shown in
Fig. 7. Also shown in Fig. 6 are the contributions
of o- and p-relaxation processes of the PI and
PVE components to the total dielectric loss of the
blend. We find that dielectric relaxation in the
PVE and PI components of the 50/50 PI/PVE blend
is consistent with the behavior of CR-PBD and LB-
PBD observed in our simulations of a 50/50 CR-
PBD/LB-PBD blend enumerated above as well as
in 2D NMR studies of a 50/50 PI/PVE blend [13].
Specifically,

(1) The high-frequency dielectric loss in the PI/
PVE blend is due largely to the B-relaxation
of the dynamically fast PI component that is
strong at temperatures above the glass transi-
tion of pure PI and whose shape, strength and

102
10' 7
10° §
1074
1074
2107 1
==}
1074
1058
1071 4
1074
108

(s)

T

PI a-process

PI B-process <>
0 20 40 60 80 100
wt% PI
Fig. 7. The principal relaxation times for the pure melts (Eq. (1),
also Table 1) and the blend (Eq. (2), also Table 1) obtained from
our fits (open symbols) and extrapolation of 2D NMR results

from Chung et al. [13] (filled symbols). The lines serve to guide
the eye.

principal relaxation time (see Fig. 7) are lar-
gely uninfluenced by blending. While we
allowed the principal relaxation time for the
B-relaxation in the PI component to shift upon
blending, Table 1 and Fig. 7 reveal almost no
change upon blending.

(2) The relaxation time for the a-relaxation
process of the PVE component is strongly
influence by blending (see Fig. 7). After blend-
ing, we obtain a difference of a factor of 30
between the o-relaxation times for the PVE
and PI component, consistent with 2D NMR
measurements [13] where extrapolation from
lower temperatures yields a difference of
around a factor of 70 (see Fig. 7). The corre-
spondence of segmental relaxation times from
2D NMR studies and the o-relaxation times
from dielectric measurements based on our
analysis indicates that 2D NMR measure-
ments [13] are sensitive primarily to the o-
relaxation of the component polymers due to
inability of this technique to access relaxations
on time scales faster than a us.

(3) The PVE a-relaxation process is observed to
narrow and the PI o-relaxation process to
broaden upon blending (see HN shape param-
eters in Table 1), consistent with our observa-
tions for the 50/50 CR-PBD/LB-PBD blend
[12,21].

(4) The PB-relaxation processes are essentially
uninfluenced by blending. While this is an
inherent assumption in our efforts to represent
the dielectric loss of the blend (fixed shape,
strength and relaxation time for the PVE com-
ponent, fixed shape and strength for the PI
component), the representation of the dielec-
tric loss of the blend (Fig. 6) supports this
assumption.

Unlike previous attempts to explain the behavior
of PI/PVE blends, we do not find it necessary to
invoke the concept of concentration fluctuations
to account for the dynamically heterogeneous
response of the blend as revealed by complex dielec-
tric loss over a wide range of frequency. While the
broadening of the a-relaxation process in the fast
PI component in the 50/50 blend compared to the
pure PI melt appears to be consistent with the con-
cepts of the concentration fluctuation model, we in
fact do not believe that concentration fluctuations
play an important role in determining the dielectric
response of the 50/50 PI/PVE blend at 270 K. The
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concentration fluctuation model predicts a maxi-
mum broadening of component relaxations for a
50/50 blend, while we observe monotonically
increased broadening of the response of the fast
(LB-PBD) component of our model CR-PBD/LB-
PBD blend with increasing concentration of the
slow CR-PBD component [12]. Furthermore, both
the combined o- and B-relaxation process in the
slow CR-PBD component of the LB-PBD/CR-
PBD blends [12] and the o-relaxation of the slow
PVE component of the PVE/PI blends appear to
narrow upon blending with the fast (LB-PBD or
PI) component, counter to the predictions of the
CF model. Hence, while the cause of the broadening
of the o-relaxation of the fast blend component
(LB-PBD, PI) upon blending with the slow compo-
nent (CR-PBD, PVE) is unknown, it does not
appear to be due to local concentration fluctuations.
One possible source of this broadening is a changing
relationship between the cooperative o-relaxation,
which is strongly influenced by the (ever slowing)
environment upon blending with the slow compo-
nent, and its precursor, the B-relaxation, which is
not strongly influenced by blending and remains
very strong.

The representation of the dielectric loss in the
50/50 blend as a sum of contributions from o- and
B-relaxation process of the component polymers is
better than can be obtained using the concentration
fluctuation approach with a reasonable distribution
of local environments [18] such as shown in Fig. 1,
while an improved representation of the high-fre-
quency loss in the context of concentration fluctua-
tions requires an unphysically high probability of
pure PI domains [25]. Most obviously, we can
account for the significant high-frequency loss of
the blend as being largely due to the B-relaxation
of the PI component that does not shift with blend-
ing, as opposed to being due to a significant fraction
of the PI o-relaxation that is not influenced by
blending due to a Pl-rich environment. The latter
requires an unrealistically large fraction of PI to
be surrounded by only PI segments. Secondly,
neither our MD simulations of the 50/50 CR-
PBD/LB-PBD blend nor our representation of the
dielectric loss in the 50/50 PI/PVE blend at 270 K
indicate significant broadening of relaxation pro-
cesses that one would expect to accompany large
local concentration fluctuations. On the contrary,
both our simulation studies and our representation
of experiment indicate a narrowing of the a-relaxa-
tion process in the dynamically slow component

upon blending. In summary, we believe the appar-
ent dynamically heterogeneous response of the 50/
50 PI/PVE blend at 270 K is due to the very differ-
ent response of the cooperative a-relaxation and
local B-relaxation to blending and not to dynami-
cally heterogeneous response induced by local com-
positional heterogeneities.

While we believe the reanalysis of the dielectric
loss in a 50/50 PI/PVE blend presented here pro-
vides significant new insight into the dynamics of
miscible polymer blends, it does not address some
important issues. For example, while the relative
magnitudes of the relaxation times for the relaxa-
tion processes in the 50/50 blend, i.e., 75 (PI) <7,
(PI) <t (PVE) <1, (PVE) (see Fig. 7) are physi-
cally reasonable and are consistent with 2D NMR
[13] and chain diffusion [24] measurements, neither
our previously reported blend simulations nor the
analysis of experimental data describe here allows
us to predict these relaxation times based upon the
behavior of the pure components. Secondly, our
analyses of PI/PVE and CR-PBD/LB-PBD blends
address the influence of blending on the B-relaxation
in the dynamically fast component when that relax-
ation is due to mainchain polymer motions. How
blending influences secondary processes that are
due to side group motion is not considered in this
representation and may be different than observed
for the mainchain secondary process.
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