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a b s t r a c t

�-Nucleated isotactic polypropylene (�-iPP) blend with maleic anhydride grafted polyethylene-vinyl
acetate (EVA-g-MA) and �-iPP/polyamide (PA) 6 blend, as well as its compatibilized version with EVA-
g-MA as a compatibilizer were prepared with an internal mixer. Analysis from differential scanning
calorimeter (DSC) and wide angle X-ray diffraction (WAXD) indicates that the addition of EVA-g-MA into

p

eywords:
-Crystal

PP/PA6 blend
VA-g-MA
rystallization behavior

�-nucleated iPP decreases the crystallization temperature (Tc ) of PP, but it has no pronounced influence
on the �-crystal content for �-nucleated iPP. For �-nucleated iPP/PA6 blends, PA6 obviously decreases
the �-crystal content. However, the addition of EVA-g-MA is quite benefit for the formation of �-crystal
in �-nucleated iPP/PA6 blends and the �-crystal content increases with increasing EVA-g-MA content. It
is suggested that the nucleating agent mainly disperses in the PA6 phase and/or the interface between iPP
and PA6 in iPP/PA6 blend, which was proved by etching the blends with sulfuric acid and experimental
elting characteristic facts from SEM.

. Introduction

Isotactic polypropylene (iPP) is one of the most versatile com-
odity thermoplastic polymers because it possesses exceptional

roperties including excellent chemical and moisture resistance,
ood ductility and low manufacturing cost. What’s more, iPP is
polymorphic material with three known possible crystal forms,
amely, monoclinic (�-crystal), trigonal (�-crystal), and triclinic
�-crystal) [1,2]. Recently, more attentions are focused on the �-
rystal owning to its excellent thermal and mechanical properties,
uch as higher thermal deformation temperature, improved elon-
ation at break and impact strength, which are very important from
he viewpoint of industrial application [2–8]. However, due to its
ower stability in comparison with the �-iPP, high content of �-
rystal can only be obtained under special crystallization conditions
uch as the introduction of a �-nucleating agent [9–13], a tem-
erature gradient [14–16] and shearing or elongation of the melt

17–20]. Moreover, the yield strength and elastic modulus of �-iPP
re lower than those of �-iPP. In order to improve the properties
f �-iPP, �-iPP blending with other polymers shall be become an
ncreasingly important method.

∗ Corresponding author. Tel.: +86 20 84115109; fax: +86 20 84115109.
E-mail address: cesmkc@mail.sysu.edu.cn (K. Mai).

040-6031/$ – see front matter © 2010 Elsevier B.V. All rights reserved.
oi:10.1016/j.tca.2010.08.007
© 2010 Elsevier B.V. All rights reserved.

Feng et al. [21] observed that the shear flow field during cav-
ity filling significantly influenced the formation of �-crystal in the
blends of iPP and polyamide 6/clay nanocomposites (iPP/NPA6).
The high shear between the NPA6 phase and the iPP matrix can
induce the formation of �-crystal under proper crystallization
conditions in the mold. They also found that the introduction of
NPA6 rather than PA6 in blends with iPP induced significant �-
iPP during injection molding. However, the formation mechanism
involved in the process is needed to further understand. It has been
observed that �-iPP blends can be prepared without any difficulty
if compounded with amorphous, e.g., elastomer [22,23] and one
of the important factors of the formation a blend with �-iPP is
the �-nucleation effect of the second component [24–28]. If the
crystallization temperature (Tc

p) of the second component with
�-nucleating effect is lower than that of iPP, it has little effect
on the formation of �-iPP. On the contrary, if the Tc

p of the sec-
ond component with �-nucleating effect is higher than that of
iPP, it suppresses the formation of �-iPP, e.g., in the �-nucleated
iPP/poly(vinylidene-fluoride) (PVDF) and iPP/polyamide 6 (PA6)
blends, the �-iPP cannot form even in the presence of a highly effec-

tive �-nucleating agent due to the strong �-nucleating ability and
higher Tc

p of PVDF and PA6.
According to our previous work [26–28], the content of �-crystal

decreases with increasing the PA6 content for �-nucleated iPP/PA6
blends, but high content of �-crystal can be obtained in the �-

dx.doi.org/10.1016/j.tca.2010.08.007
http://www.sciencedirect.com/science/journal/00406031
http://www.elsevier.com/locate/tca
mailto:cesmkc@mail.sysu.edu.cn
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Table 1
DSC data of iPP component in �-iPP/EVA-g-MA and �-iPP/PA6 80/20 blends compatibilized with EVA-g-MAa.

Samples Crystallization Melting

Tc
on (◦C) Tc

p (◦C) −�Hc (J/g) Tm
p (◦C) �Hm (J/g) K� (%)

�1 �2 �

�-iPP/EVA-g-MA
100/0 126.4 124.3 87.4 – 150.7 163.1 85.1 97
95/5 121.8 124.3 80.7 149.5 153.7 162.1 84.2 98
90/10 118.2 121.0 81.7 147.2 153.8 160.7 88.3 96
85/15 117.2 119.8 84.2 146.5 153.7 160.3 83.9 96
80/20 119.4 116.3 85.8 146.6 153.9 160.9 87.8 97
80/20/0 125.0 123.1 91.8 149.5 – 162.4 90.6 66

�-iPP/PA6/EVA-g-MA
80/20/2 124.0 121.6 85.9 148.7 153.6 161.7 88.9 80
80/20/5 122.1 119.5 89.0 147.6 153.7 161.0 90.8 89
80/20/8 121.1 118.5 89.5 146.9 153.7 160.5 90.0 91

1

ak; �
f nit of

n
P
t
�
r
p

F
w

80/20/10 120.4 117.8 93.9

a Tc
on, onset temperature of crystallization; Tc

p, temperature of crystallization pe
usion, K� , the relative percentage of �-phase calculated according to WAXD; the u

ucleated iPP/PA6 compatibilized with maleic anhydride grafted

P (PP-g-MA) and it is not obviously influenced by the PA6 con-
ent. Menyhárd et al. [24,29] also observed that the formation of
-iPP matrix in �-nucleated iPP/PA6 without a compatibilizer is

elated to the selective encapsulation of �-nucleating agent in the
olar PA6 phase but the addition of PP-g-MA can improved the dis-

ig. 1. Crystallization (a) and melting (b) curves of �-nucleated iPP/EVA-g-MA blend
ith various contents of EVA-g-MA.
46.9 153.8 160.5 91.2 96

Hc, enthalpy of crystallization, Tm
p, temperature of melting peak; �Hm, enthalpy of

each composition for �-iPP/PA6/EVA-g-MA is phr.

tribution of �-nucleating agent in iPP phase to form a matrix rich
in �-crystal. However, this explanation is needed to be proved by
further experimental facts. Moreover, the distribution of nucleating
agents in the different phases is still an open question in general and
there is still no report about how the compatibilizer improved the
formation of �-crystal in the �-nucleated iPP/PA6 blends except
PP-g-MA. As a consequence, the main goal of this study was to
find out the effect of EVA-g-MA, as a compatibilizer, on the crys-
tallization behavior, melting characteristic and �-crystal content
of the iPP/PA6 blends. Additionally, we try to prove the hypoth-
esis that the nucleating agents mainly disperse in the PA6 phase
and/or the interface between iPP and PA6 in the process of mixing
at high temperature by etching the blends with sulfuric acid and
SEM experimental facts.

2. Experimental

2.1. Materials
Isotactic polypropylene (iPP, HP500N) was homopolymer
grade, supplied by CNOOC and Shell Petrochemicals Co., Ltd,
MFI = 12 g/10 min (230 ◦C, 2.16 kg). Polyamide 6 (PA6, Grade
M2800) has a relative viscosity of 2.83, supplied by Guangdong
Xinhui Media Nylon Co., Ltd, MFI = 11 g/10 min (230 ◦C, 2.16 kg).

Fig. 2. XRD spectra of �-nucleated iPP/EVA-g-MA blend with various contents of
EVA-g-MA.
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ig. 3. Crystallization (a) and melting (b) curves of �-nucleated iPP/EVA-g-MA 90/10
lend and etched version with sulfuric acid.

VA-g-MA was commercial products, supplied by Guangzhou
ushan Chemical Materials Co., Ltd. The grafted content of MA
as 1.0 wt.%, VA content 28%, Tg = −28.8 ◦C (melting from −90 to

20 ◦C), Tc
P = 52.2 ◦C (cooling from 220 ◦C to room temperature

−10 ◦C/min)), MFI = 2.46 g/10 min (190 ◦C, 2.160 kgf). A commer-
ial grade of active nano-CaCO3 with the particle diameter between
0 and 60 nm was obtained from Guangping Chemical Industry
imited Company, China, which had been pretreated with fatty acid
n its production process. Aliphatic dicarboxylic acid was supplied
y Shanghai Hongsheng Industry Co., Ltd, whose purity is 98%. A
ovel supported �-nucleating agent consisting of aliphatic dicar-
oxylic acid and nano-CaCO3 (wt/wt, 1/50) was prepared in our lab
10,11]. Sulfuric acid (H2SO4), analytical reagent (AR), was obtained
rom Guangzhou Chemical Reagent Factory, whose content was
5–98 wt.%. Potassium carbonate (K2CO3), AR, was supplied by
ianjin Damao Chemical Reagent Factory.

.2. Sample preparation

Before blending, all the materials were adequately dried in a
◦
acuum oven at appropriate temperatures (PP at 80 C, PA6 at

05 ◦C, EVA-g-MA at 60 ◦C and nano-CaCO3 at 60 ◦C) for 12 h. 5 wt.%
ano-CaCO3 supported �-nucleating agents were added into iPP
o prepare �-nucleated iPP on a twin-screw extruder at 180 ◦C
ith the screw rotation of 480 rpm and residue time of 40 s.
Fig. 4. Crystallization (a) and melting (b) curves of �-nucleated iPP/PA6 80/20 blend
compatibilized with various contents of EVA-g-MA.

Extrudates were cooled in a water bath and cut into pellets by a
pelletizer.

The �-nucleated iPP/PA6 80/20 and the compatibilized version
with EVA-g-MA blends were prepared using an internal mixer
(Rheocord 300p, Germany) at 240 ◦C and 50 rpm, mixed for 8 min.
In the same case, but the mixing temperature was changed to 180 ◦C
for preparing �-nucleated iPP/EVA-g-MA blend. All the blends com-
posed of various compositions were shown in Table 1.

Small thin pieces cut from �-nucleated iPP/EVA-g-MA and �-
nucleated iPP/PA6 blends were dipped into sulfuric acid for 24 h
to etch EVA-g-MA and PA6 component, respectively. Then the
blend was washed with the potassium carbonate solution and large
amount of distilled water in turn, at last, it was dried in a vacuum
oven at 80 ◦C for 12 h for DSC measurements.

2.3. Differential scanning calorimeter

DSC measurements were made on a TA DSC Q10 differential
scanning calorimeter (DSC), the temperature calibrated using pure
indium in nitrogen atmosphere with heating rate of 10 ◦C/min.

After calibration, the baseline is a line parallel to the X-axis with
almost no positive or negative drift throughout the instrument’s
entire temperature range. The sample, about 5 mg for each, was
heated to 260 ◦C with 10 ◦C/min, held there for 5 min, and then
cooled to 100 ◦C with cooling rate of 10 ◦C/min. This controlled
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ig. 5. XRD spectra of �-nucleated iPP/PA6 80/20 blend compatibilized with various
ontents of EVA-g-MA.

emperature prevents �–� transformation, so the polymorphic
omposition of the sample can be determined accurately for the
elting curves [1,24]. The sample was reheated to 260 ◦C with the

eating rate of 10 ◦C/min for melting behavior study. For the �-
ucleated iPP/EVA-g-MA blend, the final heating temperature was
esigned at 220 ◦C.

.4. Wide angle X-ray diffraction

The wide angle X-ray diffraction (WAXD) patterns of the sam-
les were recorded at room temperature using a Rigaku D/Max
200 unit equipped with Ni-filtered Cu K� radiation in the reflection
ode with a wavelength of 0.154 nm. For direct comparison, the

pecimens were prepared on TA DSC Q10 thermal system under the
ondition, where heated to designed temperature with 40 ◦C/min,
eld there for 5 min, and then cooled to 40 ◦C with cooling rate of
0 ◦C/min. The operating condition of the X-ray source was set at a
oltage of 40 kV and a current of 30 mA in a range of 2� = 5–35◦

ith a step scanning rate of 4◦/min. The relative �-crystal con-
ent (K�) was calculated according to the equation suggested by
urner-Jones et al. [30]:

� = I�1

I�1 + I�1 + I�2 + I�3
(1)

here I�1, I�1, I�2, I�3 is the diffraction intensity of � (3 0 0), � (1 1 0),
(0 4 0) and � (1 3 0) planes, respectively.

.5. Microscope

Specimens were examined using a JSM-6330F Field Emission
canning Electron Microscope (SEM). The accelerating voltage
as set at 10 kV. All SEM specimens were coated with plat-

num/palladium blend to avoid charging and thereby improving
mage quality. To obtain a survey of the phase structure, cryo-
ractured surfaces of the blend obtained at liquid nitrogen
emperature were examined.

. Results and discussion
.1. The effect of EVA-g-MA on ˇ-nucleated iPP

Fig. 1 presents the crystallization and melting curves of
-nucleated iPP/EVA-g-MA blends with different contents of EVA-
Fig. 6. Crystallization (a) and melting (b) curves of �-nucleated iPP/PA6 80/20 blend
and compatibilized version with 5 phr EVA-g-MA etched with sulfuric acid.

g-MA and the relative parameters are listed in Table 1. It can be
observed that the intensity of crystallization peak and the crys-
tallization temperature (Tc

p) decreases with increasing EVA-g-MA
content for �-nucleated iPP/EVA-g-MA blends. The Tc

p of PP for
neat �-nucleated iPP is 124.3 ◦C, but it decreased to 116.3 ◦C for
�-nucleated iPP/EVA-g-MA blend containing 20 wt.% EVA-g-MA.
The sole intensive melting peak of �-crystal at about 150 ◦C and
a weak peak of �-crystal near to 160 ◦C are both observed for
neat �-nucleated iPP (Fig. 1(b)). However, for the �-nucleated
iPP/EVA-g-MA blends, another melting peak appears at round
155 ◦C and the original melting peak shifts to low temperature (near
to 145 ◦C). Moreover, the intensity of melting peak at low temper-
ature decreases but the one at high temperature increases with
increasing EVA-g-MA content.

The WAXD spectra of �-nucleated iPP/EVA-g-MA blends with
various contents of EVA-g-MA are shown in Fig. 2. The intensi-
ties of diffraction peaks appearing at 2� = 16.1◦ and 21.3◦ are very
strong, which is corresponded to the planes (3 0 0) and (3 0 1) of �-
crystal [18,19], respectively. However, the diffraction peak relative
to �-crystal was very weak or almost absent. The relative �-crystal

content (K�) for neat �-nucleated iPP and its blends (>95%) were
listed in Table 1 according to Eq. (1), which was not obviously influ-
enced by EVA-g-MA content.
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Fig. 7. SEM cryo-fractographs of �-nucleated iPP/PA6 blend uncompatibilized (a) ×1000, (b) ×2500 and compatibilized with 5 phr EVA-g-MA (c) ×1000, (d) ×2500.
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Compared to the Tc
p of iPP for neat �-nucleated iPP, it shifts to

ow temperature for �-nucleated iPP/EVA-g-MA blend. It has been
eported [31] that the backbone of EVA-g-MA containing the polar
cetate group, is different from that of PP and considered immisci-
le with PP. The addition of EVA-g-MA hinders crystallization of iPP.
hat’s more, the nucleating agent may transfer to the EVA-g-MA

hase due to the polar interaction between them, which results
n the decrease of its nucleation for iPP as well as the Tc

p of iPP.
owever, it almost makes no obvious differences that the �-crystal
ontent for neat �-nucleated iPP and �-nucleated iPP/EVA-g-MA
lends, which is suggested that the addition of EVA-g-MA has no
ronounced effects on the �-nucleating ability of the supported
-nucleating agent, and a matrix of �-crystal was predominantly

ormed in the blends.
The blend was etched with sulfuric acid at room temperature

or 24 h in order to prove the hypothesis that the �-nucleating
gent may transfer to EVA-g-MA phase. Fig. 3 presents the crys-
allization and melting curves of �-nucleated iPP/EVA-g-MA 90/10
nd its etched version. As is shown in Fig. 3, the Tc

p of iPP for
he blend was independent of etching with sulfuric acid. However,
he different melting behaviors were apparent between the blend
nd the etched one. Compared to the blend without etching, the
ntensity of �-crystal reduced and that of �-crystal increased for
he blend etched with sulfuric acid. It has been observed that the
tching with sulfuric acid has no effects on the �-crystal for neat
-nucleated iPP [27]. However, for the �-nucleated iPP/EVA-MA
lend, the intensity of melting peak for �-crystal decreased obvi-

usly. It is attributed that parts of �-nucleating agent dispersed in
VA-g-MA phase was etched by sulfuric acid together with EVA-g-
A. Therefore, the efficiency of the �-nucleating agent decreased,
hich resulted in the decrease of the �-crystal content for the

lend.
3.2. The effect of EVA-g-MA on ˇ-nucleated iPP/PA6

The crystallization and melting curves of �-nucleated iPP/PA6
80/20 compatibilized with various contents of EVA-g-MA are
shown in Fig. 4 and the relative parameters are also listed in Table 1.
The Tc

p of iPP for �-nucleated iPP/PA6 blend compatibilized with
EVA-g-MA shifts to low temperature, compared to that for the
uncompatibilized one. Moreover, the intensity of the crystalliza-
tion peak and the Tc

p of iPP decrease with increasing EVA-g-MA
content in its compatibilized �-nucleated iPP/PA6 blend (Table 1).
For example, the Tc

p of iPP decreased from 123.1 ◦C for �-nucleated
iPP/PA6 blend to 117.8 ◦C for that compatibilized with 10 phr EVA-
g-MA, which is similar with �-nucleated iPP/EVA-g-MA blend and
the reason has been discussed above.

The crystallization peak of PA6 was apparent at around 190 ◦C
for the uncompatibilized blend. However, for the one compati-
bilized with EVA-g-MA, the intensity of PA6 crystallization peak
became weaker obviously and even disappeared with increasing
EVA-g-MA content. It is suggested that the addition of EVA-g-MA
increased the homogeneity of PA6 phase dispersion in the iPP
matrix, with a reduction in the size of the domains of PA6 phase
and resulted in the formation of EVA-g-PA copolymer in the inter-
face between iPP and PA6, which also resulted in the reduction of
the crystallinity of PA6 [32,33].

As is shown in Fig. 4(b), the melting behavior of the �-nucleated
iPP/PA6 blend much depends on the content of EVA-g-MA. For the
uncompatibilized blend, both the melting peak of �-crystal and

◦
�-crystal are presented at round 150 and 160 C, respectively. How-
ever, for the blends compatibilized with EVA-g-MA, double-melting
peaks of �-crystal can be observed and the intensity of �-crystal
melting peak became obviously weaker. In addition, with increas-
ing the EVA-g-MA content, the intensity of melting peak of �-crystal
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t low temperature reduced but that at high temperature increased,
hich is similar to that of iPP/EVA-g-MA blend.

The WAXD spectra of �-nucleated iPP/PA6 blends compatibi-
ized with different EVA-g-MA contents are presented in Fig. 5.
or the uncompatibilized blend, it can be observed the reflection
ppeared at 2� = 14.3◦, 16.8◦, 18.6◦ and 16.1◦ corresponding to
he planes (1 1 0), (0 4 0), (1 3 0) of �-crystal and the plane (3 0 0)
f �-crystal, respectively. However, for the blend compatibilized
ith EVA-g-MA, the intensity of the diffraction peak of �-crystal

ncreased and that of �-crystal decreased or even disappeared
ith increasing the EVA-g-MA content in the �-nucleated iPP/PA6

lends. Moreover, the relative �-crystal content (K�) examined
ccording to the Eq.1 was listed in Table 1. The �-crystal content for
he blend compatibilized with 10 phr EVA-g-MA increased to 96%,
ompared with 66% for the uncompatibilized �-nucleated iPP/PA6
lend.

It can be suggested that the �-nucleating agent in iPP might
ove to PA6 phase and/or the interface between iPP and PA6

ue to the interaction between the polar groups of �-nucleating
gent and the polar groups of PA6 for the blend without com-
atibilizer in the process of blending at high temperature. This

nteraction decreased the concentration of �-nucleating agent in
PP matrix and resulted in the decrease in the nucleation effect
f �-nucleating agent. On the other hand, there is a competi-
ion between the selective encapsulation of the nucleating agents
nd the �-nucleating effect of PA6 in �-nucleated iPP/PA6 blends,
hich can also hinder the formation of �-crystal [26–28]. On the

ontrary, the addition of EVA-g-MA is benefit for the formation
f the matrix rich in �-crystal, which is attributed to that the
-nucleating agent is prior to distribute into EVA-g-MA phase
ue to its stronger polarity than PA6 but its nucleation efficiency
ould not reduce according to the results of �-nucleated iPP/EVA-

-MA blend. Moreover, the addition of EVA-g-MA increased the
omogeneity of PA6 phase dispersed in the iPP matrix with a
eduction in the size of the domains due to the compatibiliza-
ion of EVA-g-MA, which resulted in the reduce of the interaction
etween the �-nucleating agent and PA6 and no effects on its
ucleation efficiency for iPP. In conclusion, EVA-g-MA is benefit for
he formation the matrix rich in �-crystal for �-nucleated iPP/PA6
lends.

Fig. 6 illustrates the crystallization and melting curves of �-
ucleated iPP/PA6 80/20 blend and compatibilized version with
phr EVA-g-MA etched with sulfuric acid for 24 h at room tem-
erature. As shown in Fig. 6, the crystallization and melting peaks
f PA6 were both absent, which is indicated that the PA6 phase was
lmost completely etched by sulfuric acid in �-nucleated iPP/PA6
lends. What’s more, the intensity of �-crystal melting peak is very
eak or almost disappeared (Fig. 6(b)), which is suggested that the
-nucleating agent mainly dispersed in PA6 or EVA-g-MA and/or

he interface between them. As a result, the �-nucleating agent was
tched and the matrix rich in �-crystal was formed in �-nucleated
PP/PA6 blend.

.3. Phase morphology

It was previously reported that the blend of iPP/PA6 is immisci-
le because of the obvious differences in their polarity [33]. Fig. 7
resents the SEM images of the �-nucleated iPP/PA6 80/20 and
ompatibilized version with 5 phr EVA-g-MA. It can bee clearly
een that the size of PA6 particle is large and poor bonded with iPP
or the uncompatibilized �-nucleated iPP/PA6 blend, from Fig. 7(a)

nd (b) with various magnification times. The �-nucleating agent
as reunited on the surface of PA6 due to the polar interaction

etween them. However, for the blend compatibilized with EVA-g-
A (Fig. 7(c) and (d)), the size of PA6 particle obviously reduced

nd homogeneously distributed in iPP phase. Moreover, the �-
Fig. 8. Melting curves of �-nucleated iPP/EVA-g-MA 90/10 (a) and �-nucleated
iPP/PA6 80/20 blend compatibilized with 5 phr EVA-g-MA (b) with various heating
rates.

nucleating agent was well dispersed in iPP phase and facilitated
the formation of �-crystal.

3.4. The explanation for the double-melting peaks of ˇ-crystal in
the blend

It can be observed the double-melting peaks of �-crystal from
Figs. 1(b) and 4(b) for �-iPP/EVA-g-MA and �-iPP/PA6 blend com-
patibilized with EVA-g-MA. In order to find out the formation
mechanism of the double-melting peaks, �-nucleated iPP/EVA-g-
MA 90/10 and �-nucleated iPP/PA6 80/20 blend compatibilized
with 5 phr EVA-g-MA were heated up to 260 ◦C and held there for
5 min, then cooled to 100 ◦C with the same cooling rate of 10 ◦C/min
before recorded the melting curves (Fig. 8) with different heating
rates. As shown in Fig. 8, double-melting peaks of �-crystal can be
observed obviously when the heating rate is lower than 20 ◦C/min.
The intensity of low-temperature melting peak increased and that
of high-temperature melting peak decreased with increasing the
heating rates.

This effect is typically associated with melting followed by re-

crystallization into more stable crystals and re-melting of the re-
crystallized material at higher temperature. The addition of EVA-
g-MA reduced the Tc

p of �-iPP and resulted in the formation of
non-perfect �-crystals, which was easy to re-crystallize to form
more perfect crystals during the heating process. The non-perfect
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rystals had enough times to re-crystallize to more perfect ones at
ower heating rates and the melting temperature was also higher.
owever, at higher heating rates, the process of re-crystallization

and thus also re-melting) is hindered due to short times, resulting
n only one low-temperature melting peak. In a word, the original
-crystals melt and re-crystallize into more perfect ones.

. Conclusions

On the basis of our experimental results, the addition of EVA-g-
A reduced the crystallization temperature of �-nucleated iPP due

o its hindering iPP crystallization. However, it has no pronounced
ffects on �-crystal content for �-nucleated iPP/EVA-g-MA blends.
n the other hand, PA6 decreased the �-crystal content of �-
ucleated iPP. However, the addition of EVA-g-MA is benefit for
he formation of a matrix rich �-crystal for �-nucleated iPP/PA6
lend although the addition of EVA-g-MA decreased the crys-
allization temperature of iPP in the blend. The efficiency of
-nucleating agent is much relative to its dispersion in various
hases, which was supported by the etching experiment and SEM

mages. Double �-crystal melting peaks can be observed for both �-
ucleated iPP/EVA-g-MA and compatibilized �-nucleated iPP/PA6
lend, which is relative to the original �-crystals melting and re-
rystallization into more perfect ones.
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