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Crystallization, melting and structure of three different commercial types of isotactic polypropylene (iPP) grafted by maleic
anhydride (PP-g-MAH) with different maleic anhydride content (AC) and their B-nucleated versions were studied by X-ray
diffractometry (WAXS), differential scanning calorimetry (DSC), polarised light microscopy (PLM) and scanning electron
microscopy (SEM). The presence of maleic anhydride units disturbs the chain regularity, hereby decreases the crystallization
tendency of iPP in general and the -crystallisation ability in particular. B-modification of iPP (3-iPP) forms only in B-nucleated
PP-g-MAH polymers studied if the anhydride content is not larger than 0.5 mass%. The influence of AC of PP-g-MAH on the
feature the spherulitic structure is demonstrated by PLM and SEM micrographs. The B-nucleated iPP/PP-g-MAH blends containing
10 mass% PP-g-MAH crystallise predominantly in -form independently of AC of the latter. The B-nucleated blends of iPP and
PP-g-MAH with lowest AC crystallise in B-form in whole concentration range. The interaction parameter between iPP and

PP-g-MAH polymers calculated by Nishi—-Wang equation indicate limited interaction between the components.
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Introduction

Isotactic polypropylene (iPP) is one of the most
commodity polymers used in the largest quantity today.
Its good mechanical properties and relatively low
price result in continuous growth of'its production and
expansion of its market. Its continuously increasing
application accelerates research on all related fields,
including the preparation of iPP based composites
and blends. The preparation of polymer blends is an
important technique in order to modify the target
property of an individual polymer according to the
requirement of the application field. iPP based blends
are widely studied and discussed in the literature. The
review paper of Utracki and Duomulin [1] summarises
the most important experimental observations related
to iPP based blends.

iPP is a crystalline polymer with three different
polymorphic modifications, which are the monoclinic
o-, the trigonal B- and the orthorhombic y-form [2].
The B-modification of iPP (B-iPP) has some advant-
ageous properties compared to that of the traditional
o-form [3, 4] For example, its impact resistance is
excellent [3—7]. Hence, there are several papers
dealing with the preparation and investigation of the
structure and properties of B-iPP and with the
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B-nucleated iPP blends [3, 4, 8-14] and com-
posites [3, 4,9, 15-17].

The iPP blends are usually heterogeneous
systems [1]. In order to enhance the interaction bet-
ween additive polymers and the iPP matrix on the
interface compatibilizing agent are applied in prac-
tice. iPP grafted by maleic anhydride (PP-g-MAH)
polymers are often used as compatibilizer in
iPP/polyamide 6 (PA6) blends and in iPP based
blends containing polar additive polymers [18-26].
The application of the compatibilizers lead to the
formation of fine dispersion of the additive polymer
in the matrix and to the improvement of the mechan-
ical properties of the blends. The compatibilizer is
expected to interact with both components of the
blends. The anhydride group of the compatibilizer
expected to form chemical bonds with PA6 and its
iPP chain segments interact with the iPP mat-
rix [20, 21]. In a recent work [26], we studied the
crystallization, melting and structure of the iPP/PA6
blends compatibilized with PP-g-MAH polymers and
their B-nucleated versions. It was found that the
crucial condition for preparing iPP/PA6 blends
containing a B-iPP matrix is the prevention of selec-
tive incorporation of the B-nucleating agent into the
PA6 phase. It was demonstrated clearly that the
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Table 1 The characteristic properties of the PP-g-MAH polymers

Abbreviation

Properties

PP-g-MAH-I
PP-g-MAH-II

POLYBOND 3150 (Uniroyal Chemical, USA) MFR=50 g (10 min) " at 230°C and 2.16 kg AC=0.5 mass%, p=0.91 gcm
EXXELOR PO 1015 (Exxon, USA) MFR=150 g (10 min)™" at 230°C and 2.16 kg AC=1 mass%, p=0.9 g cm™

PP-g-MAH-IIl LICOMONT AR 503 (Clariant, Switzerland) n=500-800 mPas at 170°C, AC=3 mass%, p=0.91 g cm

distribution of the nucleating agent between the two
phases could be influenced by the introduction of a
compatibilizing agent.

One of the subjects of this work is to characterise
the B-crystallisation tendency and the structure of some
PP-g-MAH polymers used often as compatibilizer in
iPP based blends. Several papers deal with the
crystallisation and structure of PP-g-MAH and its
blends with iPP [27-31]. The crystallisation tendency
and morphology of these polymers differ from that of
iPP, because of the presence of grafted anhydride
units in polymer chain disturbing the chain regularity.
Accordingly, Seo et al. [28] found that half crystallisation
time is much smaller for PP-g-MAH than that for iPP.
Bogoeva-Gaceva et al. [29] have observed with
optical microscopy that the heterogeneous nucleation
predominated in the case of PP-g-MAH, which
resulted in spherulitic structure of lower average
sizes. Similar conclusion was made from the analysis
of crystallisation kinetics [28]. In the iPP/PP-g-MAH
blends, co-crystallisation or phase separation of
components may occur depending on the anhydride
content (AC) of PP-g-MAH and on the thermal conditions
of the crystallisation [21, 30, 31]. Duvall ef al. [21]
observed the formation of several spherulites of high
birefringence in the iPP/PP-g-MAH blends. They
assumed that these spherulites consist of the co-crystals.
Subsequently, Varga and Ehrenstein [32] pointed out
that these formations with high birefringence are
B-spherulites induced by extended surface of the
vacuum bubble appeared within the melt inclusion in
the late stage of the crystallisation.

The B-crystallisation ability of PP-g-MAH
polymers was studied in order to reveal the possibility
of the application of PP-g-MAH as compatibilizer in
B-nucleated iPP systems. Moreover, this work is
dedicated to reveal the importance of the interaction
between the compatibilizer and iPP matrix from the
point of view of compatibilizing efficiency.

Experimental
Materials and methods

The Tipplen H-890 grade iPP homopolymer (MFR=
0.35 g/10 min at 230°C/2.16 kg, M,=455300 g mol ',
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polydispersity of 3.7) supplied by Tisza Chemical
Works (TVK, Hungary) was used as iPP component.
Three types of PP-g-MAH were applied. Their
characteristics are given in Table 1. It should be
pointed out that the PP-g-MAH polymers studied
differ not only in their anhydride content, but they
have different molecular mass, molecular mass distri-
bution. Moreover PP-g-MAH polymers are inhomo-
geneous on the level of chemical structure. They are
mixture of polymers with different anhydride content.
The B-nucleating agent was the Ca-salt of suberic
acid, which was synthesised in our laboratory. The
synthesis and B-nucleating efficiency and selectivity of
this B-nucleating agent was described elsewhere [33].

The B-nucleated PP-g-MAH polymers and
iPP/PP-g-MAH blends were homogenised at 200°C
for 5 min and 50 rpm using a Brabender W 50 EH
internal mixer. iPP/PP-g-MAH blends were prepared
in the whole concentration range (0—100 mass% of
maleated PP content). The melting and crystallization
characteristics of the samples were studied by DSC
using a Perkin Elmer DSC-7 apparatus, where the mass
of the samples was between 3—5 mg. The heating and
cooling rate was 10°C min' during all DSC scans.
The temperature was calibrated by indium and zinc as
reference materials. The thermal and mechanical
prehistory of the samples was erased at 220°C for
5 min. In order to eliminate the disturbing effect of the
Bo-recrystallization during the determination of the
polymorphic composition, the 3-nucleated samples were
cooled to the critical recooling temperature, 7}, =100°C,
during studying of non-isothermal crystallisation
characteristics [8, 33]. The B-content (3.) was determined
from the partial area of the melting curve of B-phase
recorded after this limited recooling step according to
the following equation (Eq. (1)).

X

B
= 1
Xp+X, )

BC
where the B is the B-content, X and X, are the degree
of crystallinity of the a- and B-form respectively,
which can be calculated by using the value of
equilibrium enthalpy of fusion of the p- (113 Jg ') and
a-iPP (148 Jg™") [3].

The supermolecular structure of the samples was
studied by PLM and SEM techniques. PLM investigations
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were carried out on a Leitz Dialux 20 optical microscope
equipped by Polaroid DMC Model 1 digital camera
and Image Pro Plus software. In order to determine
the optical character of the samples studied, a A-plate
located diagonally between the crossed polarisers was
used. Different temperature programs were applied
during PLM studies using a Mettler FP82HT hot
stage. The samples were crystallised under isothermal
conditions after the elimination of thermal and me-
chanical prehistory. The samples were cooled to vari-
ous crystallization temperatures (7,) at a rate of
5°C min"', or quenched (uncontrolled cooling to 7, as
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Fig. 1 WAXS patterns of the f-nucleated and non-nucleated
PP-g-MAH polymers crystallised at 7.=120°C

fast as possible) and the structure formed during these
isothermal experiments was registered by PLM.

SEM micrographs were taken from selected samples
using a LEO 1540 XB equipment with a low energy
electron beam at 1 kV. The samples were prepared on
Mettler FP82HT hot stage. The thermal and mechanical
prehistory was erased by heat treatment at 220°C for
5 min. Then the samples were quenched to the
crystallisation temperature 7,=135°C and held there
until they completely crystallised. The samples were
etched with a permanganic solution according to the
method introduced by Olley [34]. The etching was not
successful in the case of PP-g-MAH-III, because it
dissolves in the etching solution.

Wide angle X-ray scattering (WAXS) patterns
were recorded using a Philips PW 1830/PW type
equipment with CuK,, radiation at 40 kV and 35 mA.

The scanning rate was 2° min .

Results and discussion

Structure, crystallization and melting characteristics
of PP-g-MAH polymers

WAXS patterns of the non-nucleated and B-nucleated
PP-g-MAH polymers are shown in Fig. 1. The non-
nucleated samples crystallise in o-form as revealed by
diffraction peaks of a9, 0los0 and o3¢ at 20 of 14.1,
16.8 and 18° respectively. Since the characteristic
diffraction peak of B3oo at 260 of 16° comes into view
only in this case B-nucleated PP-g-MAH-I with the
lowest AC, it can stated that B-phase can form only in
PP-g-MAH with low AC. The k value, which was
introduced by Turner—Jones et al. [35] for the quanti-

Table 2 Crystallization and melting characteristics of non-nucleated and b-nucleated PP-g-MAH polymers recorded after

cooling to T

Melting Crystallization
Polymer type | |
Tomp(a)/°C Tmp(B)/°C AH/J g Tep/°C AHJ/J g AT,/°C

PP-g-MAH-I 162.7 - 93.5 110.1 —96.6 8.1
168.4

PP-g-MAH-II 141.8 - 69.4 98.0 -76.4 8.8
150.1

PP-g-MAH-III 141.5 - 50.1 101.3 —58.5 16.2
152.4

B-PP-g-MAH-I 167.4 152.9 93.9 124.3 —88.5 6.3

B-PP-g-MAH-II 141.7 - 59.0 101.0 —69.5 6.2
149.7

B-PP-g-MAH-IIT 140.0 - 50.1 104.8 —58.5 7.2
150.7

Thp(at) — peak temperature of melting of the o-form, 7T'y(B) — peak temperature of melting of the B-form, AH,,, — overall enthalpy of
fusion recorded after limited recooling, T¢, — peak temperature of crystallization, AHl. — overall enthalpy of crystallization,

AT, — temperature range of crystallization (AT.=Tonse—Tend)
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tative characterisation of the B-content, is about 0.85
for PP-g-MAH-I. This k-value is lower than that of
iPP homopolymer, which is normally in the range of
0.9-1.0 in the samples nucleated by Ca-suberate [36].
Consequently, the [-crystallisation ability of
PP-g-MAH polymers with increasing AC decreases
and disappears at AC above of 0.5 mass%. The intensity
of the diffraction peaks decreases with increasing AC
indicating the reduced overall crystallinity.

The crystallisation curves of the non-nucleated
and B-nucleated PP-g-MAH polymers (not showed)
registered at cooling rate of 10°C min™"' have a single
peak. The peak temperature (7,,), temperature
interval of the crystallisation (AT,) and the enthalpy
of crystallization (AH.) were determined from the
crystallisation curves. These characteristics are included
in the Table 2. One can state that the higher the
anhydride content of a PP-g-MAH is, the lower is its
crystallization tendency. With increasing AC, T, shift
towards to the lower temperature range, AH, decreases
and AT, is widened. The crystallization peak of
PP-g-MAH-III is the broadest (large AT, value) since
it contains the highest number of anhydride units
along the chain. Moreover, it has lower molecular
mass and higher polydispersity. It is worth to mention
that the temperature interval of crystallization of all
B-nucleated PP-g-MAH polymers is narrower than
that of the non-nucleated samples. It means that the
crystallization rate depends rather on the presence of
nucleating agent, than on AC.

The melting curves of different PP-g-MAH samples
are showed in Fig. 2. Based on melting curves, the
melting peaks temperatures of o and B-modification
(Twp(o) and T1p(B)) and the overall enthalpy of fusion
(AH,,) were determined. They are collected in
Table 2. With increasing AC, the enthalpy of fusion of
PP-g-MAH polymers decreases and the melting peaks of
non-nucleated are shifted to the lower temperature.
The melting curve of nucleated of PP-g-MAH-I is
located in lower temperature range than that of its
non-nucleated version indicating the formation of
B-form, which is in accordance with WAXS results.
The presence of nucleating agent does not influence
the melting characteristics of PP-g-MAH-II and III at
all, their non-nucleated and nucleated versions melt in
similar temperature range and the melting profiles are
identical. In spite of that the melting of PP-g-MAH-II
and PP-g-MAH-III occurs in similar temperature
range as the melting of B-form, no B-modification is
present in these samples according to the results of
WAXS experiments. The melting curves have some
special feature compared to that of pure iPP. In every
case a double melting peak was registered. This peak
multiplication can be explained by the perfection of
the crystalline structure during heating superimposed
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on the endothermic melting process [37]. This
indicates that an unstable structure is formed during
the crystallization because of the lower crystallization
tendency and higher undercooling ability.

PLM micrographs of iPP-g-MAH-I are shown in
Fig. 3. The non-nucleated PP-g-MAH-I crystallises in
a-modification forming well-developed negative
a-spherulites in early stage of crystallisation (Fig. 3a).
The formation of B-quasispherulites with strong
negative birefringence and ovalites can be observed
in the B-nucleated samples shown in Fig. 3b. These
morphological units form from ‘rod-like’ precursors,
which are hexagonites standing edge on, as it has
been discussed in our earlier work in details [33, 38].
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Fig. 2 The melting curves of non-nucleated PP-g-MAH
polymers recorded during heating from room
temperature (7x=25°C) and that of their B-nucleated
forms recorded after limited recooling (7, =100°C)

Fig. 3 PLM micrographs of the a — non nucleated PP-g-MAH
1 (T=130°C; t.=10 min) and b — B-nucleated
PP-g-MAH I (7=135°C; =10 min)
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Fig. 4 PLM micrographs of the a — non nucleated PP-g-MAH
IT (T=130°C; #.=45 min), b — B-nucleated PP-g-MAH
11 (T=135°C; t=45 min), ¢ — non-nucleated
PP-g-MAH III (7.=130°C; #,=10 min) and
d — B-nucleated PP-g-MAH I1I (7,=135°C; 7,=10 min)

Fig. 5 Spherulitic structure of a — non-nucleated PP-g-MAH-I
at 1000x and b — B-nucleated PP-g-MAH-I at
5000% magnification

A few a-spherulites form sporadically with low negative
birefringence. (Showed by arrows). It should be
noticed that the density of nuclei is higher in the
presence of B-nucleating agent. In order to obtain
better-developed B-spherulites, the PLM experiments
with nucleated sample were carried out at higher
temperature (135°C) (Fig. 3b).

The spherulitic structure of the other two types
of PP-g-MAH is rather coarse and open and their bire-
fringence is very low. One can observe the individual
lamellae and lamellar branching even in the optical
level. These two types of PP-g-MAH polymer are
crystallised into a-form despite of the presence of
highly active PB-nucleating agent (Fig. 4). The la-
mellar structure of non-nucleated and P-nucleated
PP-g-MAH-I is visualised by SEM micrographs in
Fig. 5. The non-nucleated sample consists of a-spher-
ulites with radial arrangement of lamellae (Fig. 5a).
The lamellar arrangement in f-nucleated sample is
similar to that of 3-iPP and the quasispherulites have
‘face-like’ appearance (showed by arrows). These
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Fig. 6 Melting curves of iPP/PP-g-MAH blends and their
B-nucleated versions recorded after limited recooling
(Tx=100°C; PP-g-MAH content is 10 mass%)

were induced by hexagonite precursors standing
edge-on [3, 33, 38]. Therefore, most of -lamellae are
seen edge-on as well. Nevertheless, a few flat-on
B-lamellae are perceptible in the micrograph (Fig. 5b,
showed by arrow).

Crystallization and melting and supermolecular
structure of iPP/PP-g-MAH blends

The results mentioned above prove, that the high AC
of PP-g-MAH polymers hinders the formation of
B-modification. Therefore, it is worth to study the
effect of PP-g-MAH on the crystallization process of
B-nucleated iPP. These compatibilizers are used usually
in small amount (1-5 mass%) in iPP blends. The
concentration of the compatibilizers was selected a
little above this value (10 mass%) in our experiments.
The DSC traces of the non-nucleated and -nucleated
blends iPP/PP-g-MAH containing 10 mass% of different
PP-g-MAH polymers recorded after the limited recooling
step are presented in Fig. 6. The double melting peaks
located at about 150°C relate to the f-modification of
iPP. All B-nucleated blends crystallise into B-form in
the presence of the of PP-g-MAH types independently
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on their AC value. It is worth to mention that the
duplication of P-melting peaks becomes more
pronounced with increasing AC of the compatibilizers.
The melting peak multiplication can be related to the
perfection process within the B-form and indicates
increasing the structural instability of the -form with

[b-iPP/PP-g-MAH-1 PP-g-MAH-I content

0 mass%

| mass%o

3 mass%

5 mass%

10 mass%

—
==

25 mass%

50 mass%

«Endo Heat flow rate (dQ/dt)/mW min™'

‘ 75 mass%

110 130 150 170 190
Temperature/°C

Fig. 7 The melting traces of $-nucleated iPP/PP-g-MAH-I
blends recorded after limited recooling (7r=100°C)

increasing AC of compatibilizers. The results of our
present and previous work [26] have revealed that all
PP-g-MAH-s studied can apply in B-nucleated iPP
based blends up to 10 mass% as compatibilizers.

The P-nucleated iPP based blends containing
PP-g-MAH-I additive polymer crystallise in the B-form
in the whole concentration range. The melting curves
registered after limited recooling (7x=100°C) are
plotted in Fig. 7. Similarly to the non-nucleated blends
the double melting peaks of PP-g-MAH-I becomes
more and more pronounced with its increasing content.

Interaction in iPP/ PP-g-MAH blends

According to the concept of mechanism of the
compatibilization, the PP-g-MAH polymers might
interact with iPP. In order to characterise the
interaction between iPP and PP-g-MAH polymers,
blends were prepared in the entire concentration range.
The melting traces of non-nucleated iPP/PP-g-MAH
blends are plotted in Fig. 8. The melting of PP-g-MAH-I
with the smallest AC takes place in similar temperature
range as iPP (Fig. 8a). The characteristic double
melting peak of PP-g-MAH-I appears with increasing
PP-g-MAH-I content above 10 mass% and it becomes
more pronounced with further increase of compatibilizer
content (Fig. 8a).

The melting traces of iPP/PP-g-MAH-II and III
blends are more complicated than that of the previous
ones, because the melting peak is shifted to the lower
temperatures above 10 mass% of additive polymer
content. The melting curves of iPP/PP-g-MAH-II blends
are shown in Fig. 8b. At higher PP-g-MAH-II content
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Fig. 8 Melting traces of non-nucleated iPP/PP-g-MAH polymer blends in whole concentration range recorded after limited
recooling (7;=100°C); a — iPP/PP-g-MAH-I, b — iPP/PP-g-MAH-II, ¢ — iPP/PP-g-MAH-III
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(above 10 mass%), the melting peaks break up and
two different crystalline populations seems to be form
indicating the possible phase separation. One of the
crystalline populations can be related to that phase,
which consists predominantly of iPP and melts at
higher temperature (Fig. 8b). The other population
appearing at lower temperature relates to that phase,
which contains predominantly PP-g-MAH-II (Fig. 8b).
Moreover, a steep depression of the peak temperature
of melting can be observed with increasing of
PP-g-MAH-II content.

In the case of PP-g-MAH-III, which has the
largest anhydride content and low molecular mass,
the components melt mostly separately. The double
melting peaks of PP-g-MAH-III is detectable above
10 mass% similarly to the other two types and the
intensity of its double melting peak increasing
continuously with increasing of PP-g-MAH-III content
(Fig. 8c). A slight depression of peak temperature of
the double peak relating to the PP-g-MAH-III component
is observable on the melting traces. Moreover, the
intensities of the melting peak of iPP at highest
temperatures and the double peak of PP-g-MAH-III at
lower temperatures relate more or less proportionally
to the composition of the blend. The melting peak of
iPP component is at around 165°C independently of
the content of PP-g-MAH-III. The melting peaks of
PP-g-MAH-III shift to the lower temperature ranges
with increasing of the PP-g-MAH-III content. These
results suggest that there might be a weak interaction
in the case of the presence of PP-g-MAH-I and 111 and
a stronger interaction in the presence of PP-g-MAH-II.

According to the Flory—Huggins theory, the
depression of the melting temperature relates to the
interaction parameter (y;2) through the following
equation described by Nishi and Wang [39]:

1 1 RV )
E_TT?=THZX 1 (1-9,) (2)
where, Ty, is the peak temperature of melting relating
to the PP-g-MAH phase and 7] is the equilibrium
melting temperature of iPP, which is 208°C according
to Monasse and Haudin [40]. 15 is the polymer-polymer
interaction parameter and @, and @;=1-¢, are the
volume fraction of iPP and PP-g-MAH polymers
respectively. During the calculation of the volume
fraction of PP-g-MAH polymers (¢,) the crystallinity
of iPP has been taken into account. The value of
equilibrium enthalpy of fusion of iPP (148 J g™ [41])
was determined by Monasse and Haudin and the
density of the amorphous and crystalline part is 0.852
and 0.936 g cm™ respectively. The V is the molar
volume of repeating unit, which is not known in the
case of PP-g-MAH, so we used the value of iPP
(53.9 cm® mol™ [42]) for both components. Due to
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these simplifications the calculations can result in
only approximate results. AH, is the enthalpy of fusion
of iPP (8778 J mol™' [42]). Plotting the experimental
results of (1/T,—1/T.) vs. @; (¢;=1—¢,) according to
Equation 2 should result in a straight line and the
value of 1, consequently can be calculated from the slope.
An example is given in the case of PP-g-MAH-II in
Fig. 9. Although the scatter of the points is significant,
the correlation is unambiguous and a reasonable 1,
can be determined. The values of y;, are given in
Table 3. The 7y, parameter is in the order of
interaction between non-polar polymers similarly to
%12=—0.022 for iPP/PIB and y,=—0.083 for iPP/PE
blends determined by Pukanszky et al. [43, 44].
Ravazi-Nouri ef al. determined the interaction parameter
in iPP/PE blends and the 7, was equal to —0.095 [45].
The interaction parameter is significantly larger in the
presence of PP-g-MAH-II, which is an evidence to the
fact that ¢, depend on further parameters like molecular
structure, the length and structure of iPP segments.
The calculated interaction parameters indicate the
strongest interaction in the presence of PP-g-MAH-II
and moderate interaction in the case of PP-g-MAH-I
and III. These results are in good agreement with our

Slope: 0.1125
R> 0.087

(1T, -1/ 10°

1.0
b
Fig. 9 Plots of the experimental results according to

Nishi-Wang theory (Eq. (2) in the case of
PP-g-MAH-II

Table 3 The y, values determined according to Eq. (1)

Blend X2
iPP/PP-g-MAH-I —-0.029
iPP/PP-g-MAH-II -0.119
iPP/PP-g-MAH-III —0.067
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carlier experience, where the most advantageous
compatibilizing  effect ~was  expressed by
PP-g-MAH-II in B-nucleated iPP/PA6 blends [26].

Conclusions

The structure and p-crystallization tendency of PP-g-MAH
polymers with different maleic anhydride content
were studied. We found that the anhydride content
has disadvantageous effect on the crystallization
tendency of non-nucleated and B-nucleated PP-g-MAH
polymers studied. The higher the anhydride content
is, the lower is the crystallization tendency, because
the anhydride units disturb the regularity of the iPP
chains. Only PP-g-MAH-I with lowest AC crystallises
in B-form in the presence of highly active B-nucleating
agent. The disadvantageous effect of AC is clearly
observable in P-nucleated iPP/PP-g-MAH blends
containing 10 mass% of compatibilizer. The presence
of PP-g-MAH polymers below 10 mass% does not
prevent the formation of B-form in the blends. The peak
duplication of the B-phase becomes more pronounced
with increasing AC. These results suggest that all of
the PP-g-MAH polymers studied can be applied as
compatibilizer in B-iPP based blends up to 10 mass%
of compatibilizer content.

The interaction between PP-g-MAH polymers
and iPP was studied in iPP/PP-g-MAH blends in the
whole composition range. The Flory—Huggins interaction
parameter (1) deduced from calorimetric measurements
indicates interaction between the components. The
calculated interaction parameters of iPP/PP-g-MAH
blends are similar to that of other polyolefin based
blends containing non-polar additive polymers. However,
we found that the increase of AC in PP-g-MAH polymers
is not accompanied by the proportional increase of
interaction parameter. The strength of interaction
between iPP and PP-g-MAH might depend on further
parameters like molecular structure, the length and
structure of iPP segments as well. The results indicate
clearly that the strength of interaction between iPP
and PP-g-MAH compatibilizing agent is one of the
key parameter of its compatibilizing effect.
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