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Abstract Injected polypropylene (PP)/talc composites were
studied to evaluate the influence of different talc morphol-
ogies on their final mechanical properties. Talc genesis is
responsible for type and content of associated minerals,
crystalline degree, particle size distribution, and specially,
morphology. Consequently, when talc is incorporated into
PP, differences in the genesis mean differences in particle
morphology and may influence the composite properties.
Two talc samples having predominant macro and microcrys-
talline morphologies were used to prepare two composite
sets to be tested. Thermal and mechanical properties of each
PP/talc composites set were measured, analyzed and
discussed comparatively. The results reveal that the main
influences of talc morphology are given on modulus, yield
strength and elongation at break of PP/talc composites.
Macrocrystalline morphology of talc induces better compos-
ite mechanical properties than microcrystalline one. This
behavior could be explained by talc characteristics as
lamellarity, crystalline character and crystallinity degree.
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Introduction

In recent years, particulate-filled polymer composites have
acquired significant technological importance. Fillers incor-
poration into thermoplastics is a common practice in plastic
industry. At the beginning, they were used mainly to reduce

the production costs, but later fillers proved to be effective
to enhance the polymer properties as well. These composites
have been used for many new applications due to their low
cost, easy processability and isotropic properties. Another
important feature of particulate composites is their suitabil-
ity to fit in a specific application, favored by their ability to
tailor final properties by changing processing variables [1].

Mineral fillers affect the final mechanical properties of
thermoplastic matrix in two ways: by their inherent charac-
teristics and by inducing changes in crystal morphology of
the polymer matrix. In the last case, variations in the matrix
crystallinity can modify the bulk properties of the compos-
ite. Furthermore, filler morphology, crystalline degree, par-
ticle size (average and distribution), and aspect ratio have a
significant influence on the performance of polymer com-
posites. Particularly, mineral filled PP has achieved great
interest in both research and industrial field due to it is well
known that PP exhibits good processability and accepts a
broad range of natural and synthetic fillers [1].

Talc is one of the most common filler to reinforce PP
because of its low cost and the convenient platy particle
morphology. It is a naturally occurring magnesium silicate
with an ideal chemical formula of Mg3Si4O10(OH)2. Due to
the variety of ways in which the geological formation of talc
occurred, every talc deposit is unique with regards to both
chemistry and morphology [2]. According to the genesis, the
size of individual talc platelets (a few thousand elementary
sheets) can vary from approximately 1 μm to over 100μm [3].
Talc morphology depends on its lamellarity which is deter-
mined by the individual platelet size. Different talc morphol-
ogies are distinguished, ranging from long, well-defined and
stacked up platelets (‘macrocrystalline’ type, high lamellarity)
to a heterogeneous stack of small and irregular platelets (‘mi-
crocrystalline’ type, low lamellarity). In this sense,
macrocrystalline talc has large individual platelets (50–
200 μm), higher aspect ratio, higher crystallinity, lower
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specific surface area (<10 m2/g), and their particles are diffi-
cult to be micronized. On the other hand, microcrystalline talc
has small irregular platelets (∼10 μm), lower crystallinity and
is easily milled to very fine products of higher specific surface
area (10–20 m2/g). In addition, new mineral phases could be
created from preexisting ones during the geological talc for-
mation. As a consequence, ores are constituted by associated
minerals mixtures, including mainly magnesite (MgCO3),
calcite (CaCO3), dolomite (CaMg(CO3)2) and chlorites
(Mg5(Al,Fe)(Al,Si)4O10(OH)8) in a lesser proportion [2]. In
this sense, chemical and structural parameters of any talc
sample are indicative of its origin and crystallization condi-
tions. For this reason, talc ores differ in chemical composition,
morphology, associated minerals amount, whiteness and other
properties.

In our group, a low-cost surface modification of talc was
proposed [4]. This treatment is based on the reaction be-
tween acetic acid and talc, allowing the grafting of acetoxy
groups (−OCOCH3) onto the particle surface and rendering
talc more compatible with PP. These modified talc particles
have an improved dispersion and distribution within PP
matrix and an enhanced interfacial adhesion with PP. Me-
chanical properties of these composites were found to im-
prove respect to PP-untreated talc ones, especially the
tensile strength and the elongation at break [5]. However,
the effect of filler morphology on composite mechanical
properties has not been previously considered. In this work,
the influence of talc morphology in PP/talc composites is
studied by using two talc samples from different ores with
different geological characteristics. A comparative analysis
of composite thermal and mechanical properties is
performed and the results are related to morphological talc
characteristics taking into account their lamellarity, crystal-
line character and crystalline degree.

Experimental section

Materials

Commercial PP was used as polymer matrix (Melt Flow
Index: 1.8 g/10 min, Mw: 303,000 g/mol, Mw/Mn: 4.45),
supplied by Petroquímica Cuyo. In order to improve the
compounding with talc particles, PP pellets were reduced
by a plastic grinder mill obtaining particles with an average
length of 1,700 μm. Two talc samples from different geo-
logical genesis were used in the present study: Australian
talc (A10) with a purity degree of 98 %, and Argentinean
talc (SJ10) containing up to 15 wt.% of associated minerals.
These materials were supplied by Dolomita S.A.I.C. Both
samples have similar average particle size (d50=4.53±1.65
and d50=5.86±3.59 μm, respectively). Main differences in
morphological features between A10 and SJ10 samples can

be appreciated from the scanning electron microscopy
(SEM) images in Fig. 1. These micrographs were taken in
a Jeol 35 CF microscope on gold coated specimens.
Figure 1a shows typical particles of microcrystalline talc in
A10 sample, consisting of rounded and pseudo-spherical
shape of particle aggregates where small particles are curved
due to their elasticity and having face to face links between
them. By grinding, these aggregates are separated and re-
duced to individual small particles which retain their ten-
dency to curve. On the other hand, SJ10 particles appear
as blocks having flatter and thicker cleaved particles
with abrupt and well defined borders (Fig. 1b), being
characteristic aspects of macrocrystalline talc. Figure 2
shows X-ray diffractograms of each talc sample and PP.
They were carried out in a PW1710 BASED diffrac-
tometer at 45 kV and 30 mA, CuK and monocromator.
The 2θ values ranged from 2 to 60°. Talc morphology
can be characterized by the morphology index (MI)
which is related to the intensity of (004) and (020)
XRD peaks [6]. The MI index can vary from 0 for
100 % microcrystalline samples to 1 for 100 %
macrocrystalline ones. For example, McCarthy et al.
[7] found that MI index varied from 0.98 for the highly
macrocrystalline and platy Vermont talc to 0.45 for the
microcrystalline Montana ore. In the present study, MI
is 0.45 for A10, and 0.83 for SJ10; confirming the
predominant micro and macrocrystalline morphology ob-
served in Fig. 1, respectively. From XRD spectra in
Fig. 2a, the presence of associated minerals in each
sample can be observed. On the other hand, the main
PP reflections in Fig. 2b correspond to α monoclinic
crystalline phase: (110), (040), (130), (111) and (041)
planes and β hexagonal crystalline phase, (300) plane.
The discussion of the characterization described above
was included in a previous paper [4].

Composites processing and characterization

PP/talc composites were blended by melt extrusion in a
Goettfert counter-rotating twin screw extruder (D=
30 mm, L/D=25) with a cylindrical die (1 mm) and a
screw velocity of 30 rpm. Barrel temperature profile
from hopper to die was 170 °C–190 °C–200 °C–
210 °C–220 °C and it was hold constant during com-
posite blending. After extrusion, composite was solidi-
fied by passing it through a water bath and finally
pelletized. PP/talc composites were prepared with con-
centrations of 1, 3, 5 and 10 % w/w and were named as
PP(Talc concentration)(Type of talc). Tensile test speci-
mens were prepared on a Fluidmec 60 T injection-
molding machine (D=40 mm, L/D=19), according to
ASTM D638. The temperature profile from hopper to
nozzle was 165 °C–190 °C–195 °C–210 °C.
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Blend morphology as well as talc dispersion and distribu-
tion were studied by SEM on several points of cryofractured
and gold coated surfaces of composite samples.

Thermal behavior of PP and PP/talc composites were
assessed by Differential Scanning Calorimetry (DSC) under
dynamic conditions using a Perkin Elmer Pyris 1 DSC. Tests
were carried out in nitrogen atmosphere at a heating/cooling
rate of 10 °C/min, between 30 and 220 °C. After the first
heating step, each sample was left in the molten state for
1 min to erase the thermal history, previous to the crystalli-
zation step. Then, a second heating step was run. The matrix
crystallinity degree (Xc%) was calculated from the melting
enthalpy ratio of the composite and the corresponding to
100 % crystalline PP (209 J/g), making corrections in order
to take into account the real amount of polymer in the
composite.

Possible thermo-oxidative degradation induced by
composite blending as well as the actual talc concentra-
tion in all composites was assessed by Fourier Trans-
form Infrared Spectroscopy (FTIR) in a Thermo Nicolet
Nexus FTIR spectrometer. Composite films of 170±
10 μm thickness were tested with a resolution of
4 cm−1 and integrating 10 scans. Thermo-oxidative deg-
radation was estimated semi quantitatively by the car-
bonyl index, defined as the ratio of the areas under the
band assigned to carbonyl group (1,700–1,800 cm−1)
and a reference band corresponding to PP, which is

not affected by the degradation (2,720 cm−1). On the
other hand, talc concentration was assessed by compar-
ing the same PP band with a characteristic talc one
(670 cm−1). Previously, a calibration curve was done
by using well known talc concentration composites.

Crystalline phases, crystal orientation and crystallinity
degree of all prepared composites were analyzed by XRD.
The spectra were taken directly on the surface of injected
specimens in order to analyze the induced phases during
processing.

Tensile mechanical properties were measured at room
temperature in an Instron universal testing machine (Model
3369) with a strain rate of 70 mm/min up to sample break-
age, following ASTM D638-03 test procedure. Young mod-
ulus, yield stress and elongation at break were determined,
testing at least ten samples for each composite and reporting
the average values.

Results and discussion

Composites structure analysis

As it is well known, performance of particulate composites
besides filler characteristics is determined by particle dis-
persion and distribution within the matrix. Particle disper-
sion must be good enough to prevent the creation of stress-
concentration sites that could start from agglomerated par-
ticles. Also, a smooth particle distribution contributes to
uniform composite properties. Talc dispersion and distribu-
tion within PP matrix are analyzed by SEM on cryogenical-
ly fractured surface of composites, as it is seen in Fig. 3.
Proper talc dispersion is observed at different points of the
sample cross sections. Filler does not show agglomeration,
even for 10 wt.% talc. Also, a preferred orientation of talc
particles is appreciated for both set of composites, resulting
from their platelike structure and their motion in a viscous
medium during the compounding process. A comparative
examination between fractured surfaces of PP/A10 and
PP/SJ10 composites (especially at 10 wt.%) shows differ-
ences in particle size between talc samples. These can be
attributed to the particle morphology and the possible disag-
gregation during compounding. A10 talc has microcrystalline
morphology with large rounded aggregates constituted by thin
laminar particles. These aggregates are opened during
compounding in the twin screw extruder, either due to
particle-particle attrition or high shear fields; resulting in
smaller and irregular particles which are well distributed and
dispersed for all concentrations. In the case of SJ10 talc,
particle disaggregation is less evident as each particle is
formed by flatter stacked layers. Although the dispersion
and distribution in PP/SJ10 composites is good, talc particles
are larger and thicker than that in PP/A10 composites.

Fig. 1 SEM micrographs of talc samples a A10 and b SJ10
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Fig. 2 XRD spectra of a A10,
SJ10 and b PP. Ref: T talc, Ch
chlorite, C calcite, D dolomite,
Mg magnesite

Fig. 3 SEM micrographs
(5000×) of composites a
PP1A10, b PP10A10, c PP1SJ10
and d PP10SJ10
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During composite compounding, molten material is ex-
posed to high temperatures and shear fields which could cause
thermo-oxidative degradation with consequent molecular
weight and mechanical properties detriment. In order to detect
possible thermo-oxidative degradation, carbonyl band was
followed by FTIR for all the composites. Figure 4 shows the
spectra of pure PP, PP/A10 and PP/SJ10 composites with 1
and 10%wt of talc. Carbonyl index is less than 0.55 either for
PP or PP/talc composites, being lower than the needed to
trigger degradation, as it was reported in literature for the
same materials and processing conditions [8].

Particle dispersion and distribution within the matrix, after
composite compounding and injection molding, could be
also estimated from the actual talc concentration. FTIR
was used to determine this concentration through the
ratio of talc (670 cm−1) to PP (2,720 cm−1) bands at
different sections of the specimens. Bands ratio was
calculated and compared to the values of a calibration
curve. For all the composites, nominal talc concentration
was very close to actual one. In addition, bands ratio
was similar among the all sections tested for a certain
specimen, showing a good level of talc particle disper-
sion and distribution within the polymeric matrix
(Fig. 3).

Composites crystalline morphology

Mechanical properties of particulate composites depend on
matrix and filler intrinsic properties, concentration and in-
terfacial adhesion as well as filler dispersion and distribution
[9]. In addition, talc particles can induce changes in the
crystalline structure of thermoplastic matrices (like PP), on
account of their nucleating character. PP crystals might be
modified in size, phase, perfection, quantity and orientation;
which in turn will alter the composite mechanical perfor-
mance [1]. In order to assess the incidence of talc morphol-
ogy, PP crystallization was studied initially by dynamic
thermal analysis followed by X-ray diffraction. Thermal
study for both PP and composites was carried out at the
same thermal history and cooling/heating rates. Figure 5
shows the crystallization curves of PP, PP/A10 and PP/SJ10
including their corresponding crystallinity degree (Xc%)
values. A significant increment is observed in the crystalli-
zation temperature and Xc% values for composites with
1 wt.% of talc, either for A10 and SJ10, compared to PP.
This effect is attributed to the nucleating capability of talc as
it was demonstrated by others authors [1]. Crystallization
temperature for both sets of composites containing 1 wt.%
of talc is around 10 °C higher than the corresponding to PP,
being a clear evidence of the aforementioned fact.
Concerning Xc%, there is an increment up to 7 % when
1 wt.% of each talc is added to PP. Particularly, composites
containing SJ10 talc show higher Xc% than composites with
A10 one. This behavior could be related to the talc mor-
phology since large platelets of SJ10 promotes greater PP
nucleation than the smaller ones corresponding to A10 talc
[10]. Considering that crystalline induction takes place on
active sites for nucleation on talc surface, and that both
samples have similar particle size; a higher talc concentra-
tion should induce larger nucleating effect. However, this
expected increment on Xc% value is not observed, so a
saturation effect of the nucleation sites appears to occur.
Above certain talc concentration, the number of nucleation
sites does not increase anymore and Xc% becomes indepen-
dent of talc morphology. These conclusions agree with
previous results obtained either in our group studying the
crystallization of PP/talc composites under isothermal con-
ditions [11] or by others authors [12].

Predominant macrocrystalline talc induces higher crys-
tallinity in PP than microcrystalline one, as was revealed by
DSC experiments. However, this is not enough for a thor-
ough characterization of PP crystalline phase in these com-
posites. In order to distinguish possible differences between
the induced crystalline structures by A10 and SJ10 talc, X-
ray diffraction studies were performed on both sets of com-
posites. Figure 6 presents the diffraction spectra of PP and
PP/talc composites where the reflections corresponding to
talc and PP are identified. The analysis is focused mainly onFig. 4 FTIR spectra of PP and a PP/A10 and b PP/SJ10 composites
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the spectra from lowest talc content (1 wt.%) in order to
avoid possible misleading effects due to particle-particle
interactions. Particularly, when talc (either A10 or SJ10) is
added to PP, a variation in the peak height of (110) and (040)
planes of α-phase from PP is observed. This variation can
be used as indicator of the structural morphology induced by
talc in PP. The nucleating efficiency of talc can be expressed
as the intensity ratio between (040) and (110) reflections of
α-form [13]. Table 1 shows the intensity ratio of (040)/(110)
reflections of PP and PP/talc composites. The ratio for PP
differs from the reported in literature for isotropic structure
(0.54) [14] due to injection molding favors the development
of non-isotropic crystals [15]. Particularly, (040)/(110)
values of PP1A10 and PP1SJ10 are similar, so the height
of these reflections can be compared. The intensity of (040)
reflection for PPSJ10 is 1.5 greater than for PP1A10, being

consistent with the notable growth of PP crystals on epitax-
ial direction observed for PP1SJ10 respect to PP1A10. This
behavior is associated with the talc morphology. Consider-
ing the model proposed by Ferrage et al. [13] and the
macrocrystallinity of SJ10, this talc has a larger surface
available to the PP epitaxial growth. Talc particles are
aligned parallel to the specimen surface having its c* − axis
perpendicular to the surface. On the other hand, PP crystal-
lizes with a b* − axis perpendicular to the specimen surface.
So, talc c* − axis merges with PP b* − axis suggesting that
b* − axis of PP unit cell grows perpendicularly to the basal
plane of talc particles due to the crystallographic plane
similarities [16, 17].

A more detailed analysis from composites XRD spectra
in the region 2θ=14–18° reveals a significant difference
between PP/A10 and PP/SJ10 composites. Figure 6 shows
that for PP/SJ10 composites not only α phase appears, but
also β phase is present through (300) reflection. In this
sense, it can be inferred that SJ10 talc induces and relatively
rises β phase detected in PP. For 3 wt.% talc, the proportion

Fig. 5 DSC crystallization thermograms with crystallinity degree for
PP and a PP/A10 and b PP/SJ10 composites

Fig. 6 XRD spectra of PP, PP/A10 and PP/SJ10 composites with a 1
and b 10 wt.% talc
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of β phase is the largest one coinciding with the saturation
concentration. Instead, in PP/A10 composites β phase dis-
appears completely and it may be related to the talc mor-
phology. A10 acts as an inhibitor of β phase, as reported in
literature for microcrystalline talc [18, 19]. On the other
hand, highly macrocrystalline talc induces β phase in com-
posites. This phase has been reported to have higher values
of elongation at break and strength than α phase [20, 21]. As
a consequence, the induced crystalline structure by
macrocrystalline talc could bring a different mechanical
performance in composite that later will be corroborated
with mechanical properties measurements.

Mechanical properties

In order to assess the contribution of talc morphology on
composite mechanical performance, tensile properties were
determined for PP and PP/talc specimens and summarized in
Table 2. Also, stress–strain curves were included in Fig. 7 to
provide a better understanding on mechanical behavior of
each composite set. Although the purity degree of talc
samples is different, the comparison of final properties be-
tween two sets of composites is valid since the amount of
associated minerals in both talc samples is less than
15 wt.%. In this case, talc nucleating character dominates

over carbonates contribution on the enhancement of com-
posite mechanical properties. The influence of talc platelets
on PP crystallization is special, different from that occurring
with other inorganic fillers even those of laminar morphol-
ogy [22, 23]. The standard deviation of composite properties
is relatively low (Table 2). This can be appreciated as an
indication of good talc dispersion and distribution within
matrix and, consequently, the presence of repetitive mor-
phologies in the tested specimens as observed in SEM
micrographs (Fig. 3).

Young modulus (E) of PP/talc composites containing
both macro and microcrystalline talc samples were higher
than pure PP. Particularly, modulus increment for 1 wt.% of
talc, either for A10 or SJ10, seems to be a consequence of its
nucleation ability since modulus cannot be strongly affected
by additivity at this low concentration [24]. However, at
higher talc concentration, the increment of modulus should

Table 1 XRD intensity ratio [(040)/(110)] from PP and PP/talc com-
posites spectra

Sample (040)/(110) Sample (040)/(110)

PP 1.5

PP1A10 4.7 PP1SJ10 4.2

PP3A10 6.8 PP3SJ10 2.4

PP5A10 8.4 PP5SJ10 4.2

PP10A10 8.5 PP10SJ10 4.2

Table 2 Mechanical properties of PP and PP/talc composites

Specimen/ E σy εb
Concentration (wt%) (MPa) (MPa) (%)

PP 1623±13 33.4±0.2 214.5±7.2

PPA10

1 % 1694±21 28.6±0.3 22.0±3.3

3 % 1793±18 28.2±0.3 22.1±3.1

5 % 1886±24 28.5±0.2 20.8±2.2

10 % 2041±24 28.1±0.3 18.8±2.2

PPSJ10

1 % 1761±20 34.3±0.4 64.4±8.6

3 % 1871±8 34.2±0.2 52.8±12.0

5 % 1991±24 35.1±0.3 47.0±6.5

10 % 2332±20 35.1±0.3 43.9±10.5 Fig. 7 Stress–strain tensile curves for PP and a PP/A10 and b PP/SJ10
composites
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arise from the contribution of talc stiffness (Etalc≈170 GPa
vs. EPP≈1.7 GPa), taking into account that Xc% does not
increase appreciably [25]. Other factor that may contribute
to the composite modulus increment is the more uniform
and smaller sized crystals resulting from talc addition, fre-
quently associated to an increased stiffness [24]. Also, talc
particle orientation, which depends on the processing meth-
od, plays an important role in the material stiffness [9]. In
this work, all the specimens were injected by a high thick-
ness film gate from one of its ends, assuring that the flow
into the mold is plug like. During mold filling, talc/molten
PP suspension flows and laminar particles align straight
along the flow direction (Fig. 3). However, PP/SJ10 com-
posites show consistently higher modulus than PP/A10 ones
and the variation can be as high as 14 % at 10 wt.% talc.
This property difference might be explained in terms of talc
morphology. As it was discussed above, particle lamellarity
is closely related to morphology. In general, fillers with high
aspect ratio (length/thickness ratio of filler particle) show a
better stiffening effect than fillers with high particle sym-
metry [26]. In this sense, talc having a large aspect ratio
(macrocrystalline) will give greater stiffness than microcrys-
talline talc at a given concentration [27].

The effect of macro andmicrocrystalline talcmorphology on
yield stress (σy) is revealed by comparing the property values
for PP/A10 and PP/SJ10. As it is known, tensile yield stress is a
good indicator for interfacial interactions in heterogeneous
polymer systems depending on the stress transfer trough

filler-matrix interphase [28]. Composites containing predomi-
nant microcrystalline talc (PP/A10) have lower σy values than
PP, whereas composites with highly macrocrystalline one
(PP/SJ10) show superior values than PP. At 10 wt.% talc, the
decrement of σy for PP/A10 is 16 % and the increment for
PP/SJ10 is 5%, both respect to PP. This result can be interpreted
considering the differences in filler-matrix interphase,
depending on talc sample. The lower σy of PP/A10 composites
respect to PP ones is probably due to the presence of small
particles rounded by thin crystalline layer that favors A10
particles dewetting [9, 29, 30], decreasing σy and εb, as
discussed later. On the other hand, the increased σy values of
PP/SJ10 composites respect to PP may be explained in terms of
the induced crystal growth from talc surface. As it was seen
before from XRD data, SJ10 talc favors the orientation of (040)
PP crystals and it is clear the presence of a notable crystal
population in this direction. This generates a thicker crystal
epitaxial growth which allows supporting higher stress than
A10 talc-PP interphase (Fig. 8).

Elongation at break (εb) of PP/A10 and PP/SJ10 com-
posites seems to be the property more affected by talc
morphology. It is observed in Fig. 7 that both composites
show decreasing values with talc concentration. This behav-
ior can be related to fillers that restrict matrix mobility,
resulting in matrix reinforcement [31]. The εb values for
PP/SJ10 are higher than that PP/A10 ones suggesting that
composites containing highly macrocrystalline talc have
higher elongation at break than microcrystalline ones. This
difference could be explained in terms of a more resistant
PP-macrocrystalline talc interphase resulted from a more
induced crystalline layer developed out of talc surface,
allowing a larger specimen deformation up to breakage.

Mechanical performance of PP/A10 and PP/SJ10 agrees
with the macroscopical behavior presented in the photo-
graphs of PP and both composite sets specimens after me-
chanical testing (Fig. 9). Typical characteristics of PP
behavior as neck formation and a strong bleaching are
observed on composites specimens [32]. All samples form
neck, but its propagation differs between PP/A10 and
PP/SJ10 composites. Composites containing predominant
macrocrystalline talc show higher propagations than that
microcrystalline talc agreeing with Fig. 7. This fact reveals
a thicker crystal epitaxial growth developed from talc sur-
face in PP/SJ10 composites. As a consequence, PP lamellas

Fig. 8 Epitaxial PP crystal
growth from A10 and SJ10 talc
particle

Fig. 9 PP and PP/talc composites specimens after tensile test
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allow a higher elongation when polymer chains start to
extend during the neck formation.

Conclusions

The effect of talc macro/microcrystalline morphology on me-
chanical properties of PP/talc composites is studied in this
paper. Macro/microcrystallinity of talc samples which arise
from different geological genesis were assessed through the
corresponding morphology indexes. Two sets of composites
prepared with these talc samples were compared. Composites
were obtained by compounding in a twin screw extruder and
molding by injection directly to dog bone shape specimens.
The following conclusions can be drawn from this study:

– Highly macrocrystalline talc induces β phase in PP,
increasing it respect to the detected one in pure PP.
Meanwhile, β phase disappears completely in compos-
ites containing microcrystalline talc upon blending.

– Modulus of composites containing predominant
macrocrystalline talc is consistently higher than the
measured for microcrystalline ones. This modulus var-
iation can be as high as about 14 % for 10 wt.% talc and
it was explained in terms of talc lamellarity, intimately
associated with morphology, being the main contribu-
tion to composite stiffness increment.

– Concerning elongation at break, a notable increase in
necking propagation length was observed in tested spec-
imens. Highly macrocrystalline talc shows a better inter-
facial interaction with PP than microcrystalline one and,
consequently, it gives better composite toughness consid-
ering that no appreciable variation is detected in yield
strength. This may be explained taking into account that
macrocrystalline talc favors the orientation of (040) PP
crystals, being clear the presence of a notable crystal
population. This generates a thicker crystal epitaxial
growth which allows supporting higher stress than micro-
crystalline talc-PP interphase.

The overall mechanical performance of composites is
improved when predominant macrocrystalline talc is used.
The properties are enhanced by both talc macrocrystallinity
and induced crystalline morphology on PP.
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