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ABSTRACT: Cocontinuous morphology was obtained
for an asymmetric composition of polypropylene/poly-
amide 6 (70/30 w/w) blend by controlling melt com-
pounding sequence of PP, PA6, and organoclay. Three
different compounding sequences were tested: direct melt
mixing of all the components, melt mixing of PP with
PA6/organoclay masterbatch, and melt mixing of PP with
premelted PA6/organoclay masterbatch. Only the third
method promotes cocontinuous morphology. In all three
cases, organoclay locates preferentially in the PA6 phase
and at the interface, although the level of organoclay dis-
persion is poorer in the case of direct mixing than in the
two-masterbatch approaches. The morphology evolution
processes of the three different compounding sequences

were investigated and revealed that the main reason for
the formation of cocontinuous morphology in the third
method is the inhibiting effect of organoclay preincluded in
the premelted PA6 phase on phase inversion. The viscosity
of PA6 phase and the barrier effect of organoclay were con-
firmed to be two key factors in promoting cocontinuous
structure. Dynamic mechanical analysis shows that the
blend having cocontinuous morphology displays higher
storage modulus than those having matrix-
dispersed morphology at the same organoclay loading.
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INTRODUCTION

Blending of polymers is a common way of develop-
ing new materials, because it can bring about a com-
bination of the advantages of different polymers.
However, due to large unfavorable mixing enthalpy,
most polymers are thermodynamically immiscible
with each other and undergo phase separation dur-
ing blending process. Generally, there are two major
types of phase morphology for polymer blends:
matrix-dispersed structure and cocontinuous struc-
ture. It is believed that cocontinuous morphology
can only be obtained in a narrow composition region
near phase inversion point, governed by the viscos-
ity ratio between components.1

u1

u2

¼ g1

g2

; (1)

where ui and gi are the volume fraction and viscos-
ity of the component i. Beyond this region, matrix-

dispersed morphology is formed, with major
component constituting continuous phase or matrix,
while minor component existing in the form of
dispersed domains. Although many useful polymer
blends have matrix-dispersed morphology, obtaining
cocontinuous structure from asymmetric com-
positions is gaining increasing attention in recent
years2–15 because the cocontinuous morphology can
offer a better combination of the properties of each
blend component.9–15

With the development of polymer/clay nanocom-
posites, clay was found to have significant effect on
the phase morphology of polymer blends. For asym-
metric compositions, the addition of clay can cause
either a reduction or an increase in average dis-
persed domain size, depending on the dispersion
and distribution states of clay.16–25 In recent years,
several research groups5–14 have revealed that clay
can promote the formation of cocontinuous mor-
phology. Li et al.6 reported the formation of cocon-
tinuous morphology for PA6/PPO blends (50/50 w/
w) by adding 5 wt % of clay. This was partly attrib-
uted to the selective distribution of clay in PA6
(major phase), which caused a dramatic decrease in
viscosity ratio (gPPO/gPA6) and shifted the phase
inversion point closer to the volume ratio used in
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blending. Li et al.9 also reported cocontinuous
morphology for ABS/PA6 blends (60/40 w/w) by
adding 2 wt % of clay. Wu et al.7 discovered that
cocontinuous morphology could be achieved in PE/
PBT blends (60/40 w/w) when the amount of clay
was over 2 wt %. Ray et al.8 observed that 5 wt %
of clay promoted cocontinuous morphology for PP/
PBSA blends (80/20 w/w). A common feature of the
last three examples (Refs. 7–9) is the preferential
distribution of clay in the minor phase, causing its
viscosity to increase. According to eq. (1), an
increase in the viscosity of the minor phase shifts
the phase inversion point farther from the volume
ratio used in blending. Thus, eq. (1) fails to explain
the formation of cocontinuous morphology.10 The
barrier effect of clay and the highly elongated
domains resulted from the enrichment of clay were
separately proposed by some researchers9,10 as pos-
sible reasons for the formation of cocontinuous
morphology by the incorporation of clay. It is noted
that all the above-mentioned examples (Refs. 6–10)
use direct melt mixing, a recent article5 reported
that preincluding organoclay in the minor phase
can promote cocontinuous morphology when direct
melt mixing fails, revealing the importance of com-
pounding sequence in the formation of cocontinu-
ous morphology.

PP/PA6 blend is a typical system of both research
interest and industrial value. There have been some
research on clay-filled PP/PA6 blends,26–33 focusing
on morphology, rheology, mechanical properties,
crystallization behavior, and so forth. However,
cocontinuous morphology has not been reported for
asymmetric compositions of PP/PA6 blends by
incorporation of clay. In this article, we aim at evalu-
ating the possibility of using organoclay in promot-
ing cocontinuous morphology for an asymmetric
composition of PP/PA6 blend (70/30 w/w) and the
effect of the morphological change on mechanical
properties. Three different compounding sequences
were tested, and only one gave cocontinuous mor-
phology. The morphology evolution processes were
investigated to know the formation mechanism of
cocontinuous morphology. The contribution of the
two important factors (viscosity ratio change and the
barrier effect of clay) was verified by specially
designed experiments. Dynamic mechanical analysis
(DMA) was used to evaluate the mechanical proper-
ties of the blends.

EXPERIMENTAL

Materials

PP used in this study was a commercial product
(S1003) of Yanshan Petroleum and Chemical (Beijing,
China) PA6 (B3S) was purchased from BASF (Malaysia).

The clay used was an organoclay supplied by Huate
Group (Lin’an, China) under the trade name of NB901.
It was a montmorillonite organically modified with a
quaternary ammonium salt (CEC: 95 meq/100 g).

Sample preparation

Organoclay-filled PP/PA6 blends were prepared
using a torque rheometer (RM200A, Harbin Hapro
Electrical Technology). The screw speed, mixing
temperature and mixing time were set to 60 rpm,
230�C and 10 min, respectively. Three mixing meth-
ods were used. In Method 1, all components were
added to the mixer simultaneously, and thus
denoted as ‘‘d,’’ meaning direct melt mixing. Meth-
ods 2 and 3 are both PA6/organoclay masterbatch
approaches. In Method 2, PP was added to the
mixer along with the masterbatch pellets; while in
Method 3, PP was added after the masterbatch
pellets had been melted. Thus, Method 2 is denoted
as ‘‘md,’’ where ‘‘m’’ means masterbatch approach,
‘‘d’’ means direct mixing PP with the masterbatch;
Method 3 is denoted as ‘‘mi,’’ where ‘‘i’’ means
intermediate feeding of PP. The designations and
compositions of all samples are given in Table I.
For example, PA6-30-5mi means that the method
used is ‘‘mi’’ and the PA6 content is 30 wt% (to all
polymers) with 5 wt % of organoclay (to PA6), cor-
respondingly to 1.58 phr.

Separation of PA6 phase

PA6 phase was separated by Soxhlet extraction with
xylene for 48 h to remove PP phase completely.

Characterization

Field emission scanning electron
microscopy (FESEM)

FESEM observation was conducted on a JEOL JSM-
7401F apparatus operating at an accelerating voltage

TABLE I
Designations and Compositions

Designation

Composition

PP PA6 Organoclay

PA6–30–0d 70 30 0
PA6–30–0mi 70 30 0
PA6–30–5d 70 30 1.58
PA6–30–5md 70 30 1.58
PA6–30–5mi 70 30 1.58
PA6–30–2.5mi 70 30 0.77
PA6–30–10mi 70 30 3.33
PA6–20–5mi 80 20 1.05
PA6–20–10mi 80 20 2.22
PA6–20–15mi 80 20 3.53
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of 1 kV. A JEOL software (SMILEVIEW) was used to
measure the size of the PA6 phase.

X-ray diffraction (XRD)

X-ray diffraction was performed using a Rigaku D/
max-RB diffractometer operating at 40 kV and 200
mA. The beam used was Cu Ka radiation with a
wavelength of 1.5418 Å. Data were collected in the
range from 1.5� to 10� at a scanning rate of 1�/min.

Transmission electron microscopy (TEM)

TEM observation was operated on a Hitachi H-800
transmission electron microscope at an accelerating
voltage of 200 kV. Ultrathin slices were obtained
using a cryo-ultratome (LKB model 2088; LKB-
Producter AB, Bromma, Sweden) without staining.

Melt flow index (MFI)

MFI of PA6/organoclay with different organoclay
loadings was measured by a Gotech melt flow
indexer (GT-7100-MI). The temperature was set at
230�C and a load of 1 kg was used.

Equilibrium torque

Equilibrium torque of PA6/organoclay with differ-
ent organoclay loadings was obtained from the tor-
que rheometer to evaluate the influence of organo-
clay addition on the viscosity of PA6 phase.

Dynamic mechanical analysis (DMA)

All tested samples were hot-compressed into thin
films at 190�C, which was below the melting point
of PA6 to prevent change in morphology. DMA was
performed in a temperature range of �100–150�C at
a heating rate of 5�C/min, using a Dynamic mechan-
ical analyzer 2980 (TA Instruments). The frequency
was 1 Hz and the strain was 20 lm.

RESULTS AND DISCUSSION

Effect of compounding sequences

To investigate the conditions for the formation of
cocontinuous morphology, three different com-
pounding sequences were used and compared:
direct melt mixing (d), masterbatch approach with
direct addition of PP (md), and masterbatch
approach with intermediate feeding of PP (mi).
FESEM observation of the isolated PA6 phases was
used to investigate the phase morphology of the
PP/PA6 blends, because the cryofractured surfaces
of the blends could not give a clear reveal of the
cocontinuous phase morphology when PA6 phase
appears as elongated network structure.34 The
images are shown in Figure 1. For samples without
organoclay (PA6-30-0 d and PA6-30-0mi), typical
matrix-dispersed morphology was formed, with
most dispersed domains being spherical. The
average particle diameters are 4.5 and 4.3 lm for

Figure 1 FESEM images of the PA6 phases of PP/PA6 blends without and with 5 wt % of organoclay (relative to PA6)
prepared by different compounding sequences: (a) PA6-30-0d, (b) PA6-30-0mi, (c) PA6-30-5d, (d) PA6-30-5md, and (e)
PA6-30-5mi.
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PA6-30-0d and PA6-30-0mi, respectively, indicating
that the compounding sequence has almost no influ-
ence on phase morphology when clay was not used.
However, great differences were observed among
samples with 5 wt % of organoclay, to PA6, (PA6-
30-5d, PA6-30-5md and PA6-30-5mi). The phase
morphology of PA6-30-5d resembles that of PA6-30-
0d and PA6-30-0mi, except that the average particle
diameter is much smaller (3.1 lm) due to the barrier
effect of organoclay. For sample PA6-30-5md [Fig.
1(d)], although matrix-dispersed type morphology is
obtained, the shape of dispersed domains changes
significantly, a mixture of rod-like, branched, and
irregular structure was observed. For sample PA6-
30-5mi [Fig. 1(e)], the elongated network structure of
the PA6 phase was observed, suggesting the forma-
tion of cocontinuous structure. The average fiber di-
ameter constituting the network structure is � 2.5
lm. This is in agreement with what has been
reported in Refs. 27,32, and 33, in which direct mix-
ing and mixing PP, with premixed PA6/organoclay,
yielded matrix-dispersed type morphology. Because
the aim of this work is to investigate the conditions
for the formation of cocontinuous morphology, only

mi sequence was used in the investigation of other
parameters.
The XRD patterns of organoclay and all samples

containing 5 wt % of organoclay are given in Figure 2.
Pristine organoclay exhibits a broad peak at 2y ¼
4.32�, corresponding to a gallery distance (d) of 2.05
nm. For sample PA6-30-5d, the diffraction peak of
organoclay is shifted to 2y ¼ 2.78� (d ¼ 3.18 nm), indi-
cating that only intercalated state of organoclay was
achieved. For sample PA6-30-5md and PA6-30-5mi,
no obvious peak was observed, indicating that at
least partial exfoliation of organoclay was reached.
TEM observation was conducted to gain an intui-

tive insight into the distribution and dispersion
states of organoclay for all samples containing 5 wt
% of organoclay and the images are shown in Figure
3. It is not difficult to distinguish the PP phase from
the PA6 phase because PP is the major component
in the blends (about 75% in volume). It can be seen
that no matter which blending sequence is used,
organoclay locates preferentially in the PA6 phase
and at the interface. This is in agreement with the
results of Su et al.33 for PP/PA6 blends prepared by
one-step mixing using an internal mixer. However,
the dispersion state of organoclay in sample PA6-30-
5d is different from that in the other two samples.
Large aggregates and intercalated structure of orga-
noclay were observed in sample PA6-30-5d, while
intercalated structure of organoclay and thin lines
representing exfoliated platelets were observed for
the other two samples. These are consistent with the
results of XRD.

Morphology evolution processes in
different compounding sequences

The morphology evolution process was considered
to understand the dramatic distinction in phase mor-
phology resulted from different compounding
sequences. Thus, a small amount of the melt was
taken from the chamber of torque rheometer at dif-
ferent time intervals (2, 4, and 7 min) and immersed

Figure 2 XRD patterns of organoclay and PP/PA6 blends
with 5 wt % of organoclay prepared by different com-
pounding sequences.

Figure 3 TEM images of PP/PA6 blends with 5 wt % of organoclay prepared by different compounding sequences: (a)
PA6-30-5d, (b) PA6-30-5md, and (c) PA6-30-5mi.
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into cold water quickly to freeze the morphology,
then extracted with xylene to remove the PP phase.
The isolated PA6 phases were observed by FESEM.

It has been reported by Scott and Macosko35 that
the initial stage of polymer blending involves the
formation of sheets or ribbons from dispersed poly-
mer pellets and then a two-dimensional network of
dispersed phase due to interfacial instabilities. If the
two-dimensional network cannot endure Rayleigh-
type instabilities during further blending, it breaks
up into irregular shaped particles and finally nearly
spherical particles were observed due to shape relax-
ation. During the compounding process of PA6-30-
5d and PA6-30-5md, PP melted before PA6 because
of its relatively lower melting temperature, and PA6
or PA6/5 wt % organoclay pellets got dispersed in
the PP phase. Thus a two-dimensional network
of the PA6 phase was formed at the initial stage
[Fig. 4(a1,b1)]. For PA6-30-5d, organoclay entered
into the PP phase after PP had melted and it took

time for organoclay to migrate to the interface and
PA6 phase,33 and therefore organoclay was not bene-
ficial to the preservation of the PA6 network, and
breakup process gradually took place [Fig. 4(a2)],
yielding spherical particles eventually [Fig. 4(a3)].
For PA6-30-5md, although the preinclusion of orga-
noclay in the PA6 phase decreases the ability of the
PA6 phase to deform and break up, the PA6 net-
work still could not endure large extension in flow
field and breakup took place [Fig. 4(b2,b3)]. Because
the presence of organoclay in PA6 hindered the
shape relaxation of the dispersed domains to spheri-
cal particles, a mixture of rod-like, branched, and
irregular structure was obtained. In the case of PA6-
30-5mi, PP was added into the chamber of the
torque rheometer after PA6/5 wt % organoclay had
melted, so PP pellets were surrounded by PA6
phase. After PP pellets had melted, they were
stretched into sheets or ribbons and then began to
attach to each other. Because of the high volume

Figure 4 Morphology evolution processes in different compounding sequences as illustrated by the isolated PA6 phases
after 2, 4, and 7 min of mixing: (a1–a3) PA6-30-5d, (b1–b3) PA6-30-5md, and (c1-c3) PA6-30-5mi.
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fraction of PP relative to PA6, there was a tendency
to phase inversion. However, phase inversion did
not occur due to the barrier effect of organoclay and
a three-dimensional network of the PA6 phase
turned up [Fig. 4(c1)], being different from that of
PA6-30-5md. The three-dimensional network struc-
ture of PA6 phase for PA6-30-mi was more resistant
to flow induced extension than the two-dimensional
network of PA6 phase for PA6-30-5d and PA6-30-
5md, and further compounding did not lead to
complete destruction of the network [Fig. 4(c2,c3)].
Eventually, the elongated network of PA6 shown in
Figure 1(e) was obtained.

Key factors in promoting cocontinuous structure

The viscosity increase of the minor polymer compo-
nent in which organoclay was selectively distributed
and the barrier effect of organoclay were proposed
in Refs. 6–10 as possible reasons for the change in
final phase morphology from matrix-dispersed to
cocontinuous morphology by the incorporation of
organoclay. To gain a deep understanding of the
effect of organoclay in promoting cocontinuous mor-
phology, verification of the contribution of these two
factors was conducted.

Table II summarizes the effect of organoclay con-
tent on the viscosity of PA6 expressed in terms of
MFI and equilibrium torque. With increasing orga-
noclay loading, the MFI of PA6/organoclay
decreases and the equilibrium torque of PA6/orga-

noclay increases obviously. Both the decrease in
MFI and in equilibrium torque indicate a significant
the increase in the melt viscosity of PA6 as the
amount of organoclay increases.
To know whether the increase in viscosity of PA6

is the sole reason for the formation of cocontinuous
morphology, a high molecular weight PA6
(HMWPA6) with MFI (2.6 g/10 min) similar to that
of PA6/10 wt % organoclay was used to prepare
PP/HMWPA6 (70/30, w/w) blend in the absence of
organoclay using mi compounding sequence. A typi-
cal matrix-dispersed morphology with spherical
HMWPA6 particles was obtained [Fig. 5(a)], indicat-
ing that solely viscosity increase of the HMWPA6
phase is not sufficient to promote cocontinuous mor-
phology and the barrier effect of organoclay must
play an important role.
Next, PP/HMWPA6 (70/30, w/w) blends contain-

ing 2.5 and 5 wt % of organoclay were prepared to
investigate the effect of the viscosity of PA6 on the
formation of cocontinuous morphology. As shown
in Figure 5(b,c), cocontinuous morphology was
obtained in both cases. With 2.5 wt % of organoclay,
a highly elongated network structure of HMWPA6
phase with quite long distance between branched
points was obtained, which is quite different from
the matrix-dispersed morphology of PA6-30-2.5mi
[Fig. 6(a)], indicating that the viscosity increase of
PA6 favors the formation of cocontinuous morpho-
logy. The network structure of PA6 phase can be
seen as a combination of many long threads of

TABLE II
Effects of Organoclay Content on the MFI and Equilibrium Torque

of PA6/Organoclay

Sample PA6
PA6/2.5 wt %
organoclay

PA6/5 wt %
organoclay

PA6/10 wt %
organoclay

MFI (g/10 min) 29.4 12.6 5.6 2.3
Equilibrium
torque (N�M)

0.5 1.1 1.5 1.8

Figure 5 FESEM images of the HMWPA6 phases of PP/HMWPA6 blends containing different amounts of organoclay:
(a) 0 (HMWPA6-30-0mi), (b) 2.5 wt % (HMWPA6-30-2.5mi), and (c) 5 wt % (HMWPA6-30-5mi).
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PA6,36 thus the effect of viscosity can be under-
standable by considering the stability of a long
polymer thread encapsulated in the melt of another
polymer. Tomotika37 has developed a theory of the
instability of a liquid cylinder surrounded by
another liquid. For sinusoidal capillarity wave insta-
bilities, the breakup time of the liquid cylinder has
been estimated to be:

tb ¼ 1

q
� ln

k

a0

� �
; (2)

where k ¼ 0.8R0 and q is defined as

q ¼ r
2gmR0

� �
Xð‘;kÞ; (3)

where r ¼ interfacial tension, gm ¼ matrix viscosity,
R0 ¼ initial thread radius, and X (‘, k) is the Tomo-
tika function, which is the dimensionless distortion
growth rate of the thread depending upon the dis-
tortion wavelength ‘ and the viscosity ratio k.

Equations 2 and 3 give that a high viscosity ratio
(gd/gm), low interfacial tension, large initial thread
diameter, and relatively high matrix viscosity lead
to larger tb, thus is beneficial to the stabilization of
the thread. Considering the equal amount of orga-
noclay in HMWPA6-30-2.5mi and PA6-30-2.5mi, the
intensity of the barrier effect of organoclay should
be similar for the two samples. The comparatively
higher viscosity of HMWPA6 prolonged the
breakup time for the fibers constituting the network
structure of HMWPA6, thus the fibers were
extended to a large aspect ratio without breakup.
Consequently, the network structure of HMWPA6
was preserved, with very long distance between
branched points.

The analysis above leads to the conclusion that
both the viscosity increase of the PA6 phase and the
barrier effect of organoclay contribute to the forma-
tion of cocontinuous morphology at asymmetric

compositions through stabilizing the fibers constitut-
ing the network structure of PA6.

Effect of the amount of organoclay

Apart from 5 wt %, other organoclay loadings (2.5
and 10 wt % to PA6) were also used to prepare PP/
PA6 blends to investigate the effect of the amount of
organoclay on the final phase morphology. As is
shown in Figure 6(a), no sign of cocontinuous struc-
ture can be detected but many fibrils or rod-like par-
ticles were observed, indicating that a critical amount
of organoclay is needed to promote cocontinuous
phase morphology. When the amount of organoclay
is 10 wt % [Fig. 6(b)], cocontinuous type morphology
becomes more distinct and coarser compared to PA6-
30-5mi. The average fiber diameter constituting the
network structure is roughly 6 lm. This indicates
that the increase in organoclay loading favors the for-
mation of cocontinuous morphology.
The effect of organoclay loading on phase morphol-

ogy is completely understandable considering the
two key factors in promoting cocontinuous morphol-
ogy discussed above. A critical amount of organoclay
is needed so that the viscosity increase and the barrier
effect of organoclay are sufficient to prolong tb to a
length beyond the compounding time. Beyond the
critical amount of organoclay, the network structure
of PA6 phase formed in the early stage of mixing can
be kept to some extent rather than destroyed com-
pletely. As the amount of organoclay increases fur-
ther, the stabilizing effects get intenser so that the
deformation ability of the PA6 phase is decreased,
resulting in a coarser network of PA6.

More asymmetric blending composition

Attempts were made to check whether cocontinuous
morphology could be obtained at a more asymmetric
composition (PP/PA6 ¼ 80/20 w/w) by the incorpo-
ration of organoclay, and the results are shown in

Figure 6 FESEM images of the PA6 phases of PP/PA6 blends containing different amounts of organoclay: (a) 2.5 wt %
(PA6-30-2.5mi) and (b) 10 wt % (PA6-30-10mi).
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Figure 7. For all three organoclay loadings (5, 10,
and 15 wt %), matrix-dispersed morphology were
obtained, showing the incapability of organoclay in
promoting cocontinuous morphology for the PP/
PA6 80/20 blend.

For organoclay-filled PP/PA6 80/20 blends, the
morphology evolution at the initial stage should be
similar to that of PA6-30-5mi. However, due to a
lower volume fraction of the PA6 phase (about 17%),
the network of PA6 would endure more severe exten-
sion by flow field than that for PA6-30-5mi. According
to eqs. 2 and 3, smaller initial radius leads to smaller
tb. Thus, the thinner fibers constituting the network of
PA6 for PP/PA6 80/20 blends would be easier to
break up than those for PA6-30-5mi. Consequently,
the network structure of PA6 broke up completely
and matrix-dispersed morphology was obtained.

Dynamic mechanical properties

DMA was carried out on the blends containing 5 wt
% of organoclay (to PA6) prepared by the three dif-
ferent compounding sequences and on the blend
without organoclay as reference. The curves of
storage modulus versus temperature are given in
Figure 8. The curve of PA6-30-5d lies slightly below
that of PA6-30-0d, being similar to the case of PP/
PET blend38 where incorporation of clay by direct
melt mixing led to a decrease in storage modulus
due to weak adhesion between phases. The storage
modulus of PA6-30-5 mi, which has cocontinuous
morphology, was the highest among the three orga-
noclay-filled blends. At 25�C, the storage modulus of
PA6-30-5mi was nearly 1.58 times of that of PA6-30-
5d and 1.15 times of that of PA6-30-md. With
decreasing temperature, the storage modulus im-
provement of PA6-30-5mi compared to PA6-30-5md
and PA6-30-5d became larger. This indicates that the
reinforcement effect of organoclay is more obvious
when it is in the matrix phase, being in agreement
with the common knowledge of the morphology-
property relations.

CONCLUSIONS

For the asymmetric composition of PP/PA6 70/30,
melt mixing PP with premelted PA6/organoclay
masterbatch can promote cocontinuous morphology,
while direct melt mixing of all the components (PP,
PA6, and organoclay) and direct melt mixing of PP
with PA6/organoclay masterbatch gave matrix-dis-
persed morphology. Investigation on the morphol-
ogy evolution processes of the three different com-
pounding sequences reveals that the main reason for
the formation of cocontinuous morphology is the in-
hibiting effect of organoclay on phase inversion, and
consequently the three-dimensional network of PA6
phase formed in the initial stage of the mixing can
be kept to some extent.
Both the viscosity increase of the PA6 phase

where organoclay selectively located and the barrier
effect of organoclay are the key factors for the
formation of cocontinuous morphology. A critical
amount of organoclay is needed to promote cocon-
tinuous morphology. Fine cocontinuous morphology

Figure 7 FESEM images of the PA6 phases of PP/PA6 blends at a more asymmetric composition (80/20 w/w) contain-
ing different amounts of organoclay: (a) 5 wt % (PA6-20-5mi), (b) 10 wt % (PA6-20-10mi), and (c) 15 wt % (PA6-20-15mi).

Figure 8 Curves of dynamic storage modulus as a func-
tion of temperature for PP/PA6 blend (70/30) without
organoclay and those containing 5 wt % organoclay pre-
pared by three different compounding sequences.
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can be obtained when the amount of organoclay is 5
wt % (to PA6). With a further increase for organo-
clay, the cocontinuous morphology becomes much
coarser. The incorporation of organoclay fails to pro-
mote cocontinuous morphology for PP/PA6 at a
more asymmetric composition (80/20 w/w).

DMA shows that the blend having cocontinuous
morphology displays increased storage modulus, as
compared with pure blend without organoclay and
the blends containing the same amount of organo-
clay but having matrix-dispersed morphology.
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