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Abstract The crystallization behavior and mechanical
properties of PET/PLA blends with various amounts of
PLA were investigated using a wide angle X-ray diffrac-
tion (WAXD), differential scanning calorimeter (DSC) and
tensile analyses. The crystallization rate and relative crys-
tallinity of the PET/PLA blends were studied by theoreti-
cal models of Kissinger, Avrami, Ziabicki and Ozawa. The
WAXD analysis showed that the PLA phase was wholly
amorphous in all blends after cooling from the melt to
ambient temperature. Crystallization behavior assessments
on PET/PLA blends suggest that PLA acts as a nucleating
agent for PET phase leading to an increase in the initial and
peak crystallization temperatures. Kissinger’s model showed
arise in activation energy up to 72% for the PET/PLA blends
containing 30 wt% PLA. Ziabicki’s model gave a minimum
value for kinetic parameter in PET/PLA (70/30 w/w) due
to the nucleating action of PLA. On the other hand, PLA
acted as a retarder for chain segments of PET tending to dif-
fuse through the surface of growing crystals. Therefore, at
an optimal composition of PET/PLA, crystallization occurs
appropriately. However, an increase in PET content leads
to fall in ductility, tensile strength, modulus, elongation-at-
break, and fracture toughness of PET/PLA blends.
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Introduction

Poly(lactic acid) (PLA) is a biodegradable thermoplastic
aliphatic polyester [1] which is used for manufacturing con-
sumer products [2] , biodegradable medical devices [3] and
3D-printed prototypes [4]. In recent years, PLA is developed
as one of the highest recognized compostable thermoplastics
to replace the traditional synthetic polymers for controlling
the environmental pollutions [5—-7]. However, PLA has a low
oxygen barrier property with low thermal stability which is
not appropriate for industrial operations [8, 9].

Blending is one of the most used and low-cost methods
to improve the properties of polymers for development and
commercialization of new materials [10]. Several blends of
PLA with other polymers have been employed to improve
the mechanical properties [11, 12], degradation behav-
ior [13], processability [14] and crystallization [15]. Diaz
et al. [16] have reported the effect of several polymers on
the film performance of PLA binary blends and found that
the blending of PLA with polycaprolactone (PCL), poly-
butylene succinate and ethylene vinyl acetate leads to the
improvement of tear resistance. Ferri et al. [17] have studied
the mechanical properties of PLA/PCL blends and found
that the PCL has a marked effect on the ductile properties.
However, the slight increase in melt temperature of PLA
indicates the low miscibility of PLA and PCL. Pattamaprom
et al. [18] investigated the effect of natural rubber (NR) on
the impact strength of PLA and reported that the highest
impact strength could be achieved by NR when masticated
at 40 rpm for 15 min. Semba et al. [19] prepared the PLA/
PCL blends cured with dicumyl peroxide and found that the
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ultimate tensile strength was significantly improved which
the resulted mechanical properties were comparable to those
of high impact polystyrene.

Polyethylene terephthalate (PET) is one of the most used
polymers in packaging industries with low permeability
and good mechanical properties [20-22]. Therefore, PET
is a good candidate for blending with PLA to achieve a bio-
degradable material for packaging and bottle manufactur-
ing with appropriate barrier properties. Xia et al. [23] have
focused on lowering the degradation temperature of PET/
PLA blends and found that the PLA concentration has a con-
siderable effect on lowering thermal stability and mechani-
cal properties. Chen et al. [24] have investigated the non-
isothermal crystallization of PET/PLA blends and reported
that PLA can crystallize in both amorphous and crystalline
PLA. However, the degree of PET crystallinity decreases
with PLA loading. Huerta et al. [25] studied the miscibility
in PET/PLA blend and compared the state of compatibility
with PET/chitosan blends. They found that the miscibility
of PLA is higher than chitosan and the saturation of PLA
into the polymer matrix could be reached to 10 wt% level.

The present study explores the mechanical properties and
non-isothermal crystallization behavior of PLA/PET blends
from the melt for a wide range of PLA/PET ratios. The PLA/
PET blends were prepared through a melt-mixing procedure.
Several characterization techniques including differential
scanning calorimeter (DSC) with various heating rates, wide
angle X-ray diffraction (WAXD) and tensile measurements
were employed to investigate the crystalline structure and
mechanical behavior of PLA/PET blends. The non-isother-
mal crystallization behavior of the prepared blends was ana-
lyzed through several theoretical models and compared with
experimental results.

Experimental
Materials

Poly(lactic acid) (PLA) was purchased from Nature Works
LLC, USA, containing 1.5-2% of D isomer (PLA-2002D
grade) with onset degradation of 290 °C, molecular weight
of 2.71 x 10° g/mol and MFI of 12.4 g/10 min. PET bottle
grade chips (BG-821) with intrinsic viscosity of 0.82 dL/g
and melting point of 248 °C was provided by Shahid Tond-
guyan Petrochemical Co., Iran.

Preparation
PLA and PET were dried at 60 °C for 24 h in a vacuum
oven before blends preparation. The blends with various

PLA/PET ratios including 100, 90, 70 and 50 were prepared
through a direct melt-mixing process in a laboratory size
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internal mixer (Brabender Plasti-Corder, W50, Germany) at
260 °C and 60 rpm for 6 min. The neat PLA and PET were
also separately compounded as reference materials for com-
parison purposes. The prepared samples were compression
molded by hot press at 260 °C for 5 min to obtain suitable
samples for tensile measurements.

Characterization

Wide angle X-ray analysis (WAXD) was carried out using
X-ray diffractometer (Philips PANalytical X’pert PRO) with
Cu Ka radiation (4 = 1.540598 A) at a generator voltage
of 40 kV and 40 mA current at room temperature. Bragg’s
law, nA = 2d sind, was used to compute the crystallographic
spacing (d) of the samples. The range of 20 scanning of
X-ray intensity employed was 1°-45° with a scanning rate
of 1° min~'.

Crystallization and melting temperatures of the prepared
samples was performed using a Setaram 131 (France) differ-
ential scanning calorimeter (DSC) under a nitrogen atmos-
phere. Cold crystallization behavior of PLA/PET blends was
investigated through heating up to 280 °C where the heating
rate was 5 °C/min. Then, the samples were remained at this
temperature for 5 min to eliminate thermal history. Next, the
PLA/PET blends were cooled down to ambient temperature
with cooling rate of 20 °C/min. The crystallinity of each
phase was calculated through the following equation [26]:

AH,
X, = TAHO x 100, (1)
where X_ is the percent of crystal phase, AH, is the melting
enthalpy of crystallization of PET or PLA in the blend, w is
the weight fraction of each phase in the blend and AH,, is the
melting enthalpy of 140 J/g [27] for 100% crystalline PET
and 93 J/g for 100% crystalline PLA [28].

Non-isothermal crystallization was investigated through
heating of the samples up to 280 °C with heating rate of
80 °C/min. The samples were remained at the mentioned
temperature for 5 min to eliminate the thermal history. After
that, the PLA/PET blends were cooled down to ambient
temperature with various cooling rates including 5, 10 and
15 °C/min. The required time to reach 50% of complete crys-
tallization of PET phase in the blends could be calculated
for various cooling rates using the following equation [29]:

T,-T
hp=—fp (2)

where R is the cooling rate, T, and T are the temperatures at
start point and 50% of crystallization process, respectively.
Isothermal crystallization behavior of PLA/PET blends were
explored through heating up to 280 °C with heating rate
of 80 °C/min and remaining at this temperature for 5 min.
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Then, the samples were cooled down to 200 °C with cool-
ing rate of 20 °C until the crystallization was completely
performed.

Tensile properties of the PLA/PET blends were
explored at a cross—head speed of 1 mm/min using a
DBBP-5t universal testing machine according to ASTM
D882-09. The samples were prepared in a rectangular form
with dimensions of 10 X 2 cm.

Results and discussion
Wide angle X-ray scattering

The XRD patterns of PLA/PET blends are shown in Fig. 1
and compared to owners of pristine PLA and PET. Miller
indices [30] are marked above the XRD patterns of pris-
tine polymers. PLA Miller indices refer to alpha phase
which indicated the orthorhombic crystal structure [30].
The other peaks in XRD pattern of PLA are related to the
stereo complex crystals (sc) which is indicated in Fig. 1.
However, the crystal peaks in PLA/PET blends are related
to the PET crystals. It should be noted that the crystalli-
zation temperature of PLA is lower than PET. Therefore,
the PET crystallizes from the melt in the presence of fully
molten PLA. The results show that the PLA phase is still
wholly amorphous in all the blends after cooling from the
melt to ambient temperature.
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Fig.1 XRD patterns of neat PLA, neat PET and PET/PLA blends
with different compositions

Cold crystallization behavior

Figure 2 reveals the cold crystallization behaviors of PLA,
PET and the blends of PLA/PET containing various PET
loadings. As can be seen from this figure, the PLA phase has
been crystallized at lower temperatures compared to the PET
component during the heating process. However, introduc-
tion of PET into PLA leads to a drop in cold crystallization
of PLA especially at higher PLA concentrations. Table 1
shows the various calculated parameters from cold crystal-
lization measurements. Table 1 indicates that the peak cold
crystallization temperature of PLA is dependent on the per-
cent of crystallized PET phase in the PLA/PET blends. So
that the PLA phase is crystallized at lower temperatures with
higher weight percentage of crystallized PET component.

Non-isothermal crystallization

The effect of PLA on non-isothermal crystallization behav-
ior of PET component in PLA/PET was studied by DSC
with various cooling rates. A non-isothermal crystallization
behavior of PLA/PET blends at a cooling rate of 10 °C/min
is depicted in Fig. 3. Crystallization temperature of PET
increased with PLA concentration due to the nucleating
effect of PLA phase [31]. Table 2 shows the non-isothermal
crystallization data for PLA/PET blends containing various
PET concentrations. As depicted in this table, the initial
and peak crystallization temperatures are decreased with
increases in cooling rate from 5 to 15 °C/min.

It seems that at lower cooling rates, the polymer chains
have enough time to overcome the nucleation obstacles [32].
Therefore, the initial crystallization temperatures may shift
to higher contents. However, the crystallization temperature
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Fig. 2 Cold crystallization behavior of neat PLA, neat PET and PET/
PLA blends with different PET weight percentages
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Table 1 Cold crystallization

90/10 70/30 50/50 0/100

PET PLA PET PLA PET PLA PET PLA

PET/PLA ratio—  100/0

data of PET and PLA parent

polymers and their blends Properties PET PLA

having different compositions
T.(°0) - -
T (°C) - -
T2 (°C) - -
Tper (°C) 2539 -
H, (/g)A - -
H, (J/g9)A 52.5 -
X, (%) 37.5 -

- - - 1039 - 111.3 - 106.3
- - - 146 - 148.1 - 147.6
- - - 1548 - 156.1 - 155
2534 - 2527 - 2522 - - -

- - - 9.1 - 16.5 - 22.8
41 - 17.2 10 13.2 17.2 - 25.4
325 - 17.5 32 18.8 1.5 - 2.7
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Fig. 3 Non-isothermal crystallization behavior of neat PET and PET/
PLA blends having different contents of PET under 10 °C/min cool-
ing rate

range is dropped with increase in cooling rate. Table 2 shows
that an increase in cooling rate leads to higher crystallization
temperature range with lower weight percentage of crys-
tals due to some possible defects in crystal structure of PET
component [33].

Kissinger [34] has proposed a method to calculate the
activation energy needed for diffusion of polymer segments
into the surface of growing crystals as follows:

= —AE/R €)

where 7, is peak crystallization temperature, x is cooling
rate, AE is activation energy and R is universal gas constant.

Figure 4 demonstrates the Kissinger’s diagram for PLA/
PET blends containing various PET loadings. The calculated
activation energy (Table 3) for diffusion of PET segments
into the surface of growing crystals is increased with higher
PLA loadings due to the reduced chain mobility of PET
component. It should be noted that the activation energy has
been increased up to 72% for PLA/PET blends containing
30 wt% of PLA phase.

Figure 5 displays the Jabarin’s method [35] for determi-
nation of minimum required cooling rate to achieve a fully
amorphous PLA/PET blend on the basis of weight per-
centage extrapolation of crystal phase to zero content with
respect to the cooling rate. Table 3 displays the calculated
cooling rates to achieve a fully amorphous blend which is

Table 2 Non-isothermal crystallization data for PET and PLA parent polymers and their blends having different compositions

Cooling rate (°C/min)

PET/PLA ratio— 100/0 90/10 70/30 50/50

Properties| 5 10 15 5 10 15 5 10 15 5 10 15

T ynset °C) 205.4 201 195.2 210.7 206 201.2 2134 208.4 207.3 210.5 203.2 197.7
T opaset CC) 175.7 161.1 150.1 188.6 182.6 175.4 196.7 187.9 185.6 194.5 178.8 170.7
Tonset — Tendset 29.7 39.1 45.1 15.4 23.4 28.8 17.3 20.5 21.7 16 244 27.7
T, (°C) 197.1 185.4 180.7 203.3 197.1 1914 207.3 203.1 198.9 203.2 192.6 186.5
Tonsee — T 14.3 14.7 14.5 7.2 8.9 9.8 6.1 5.3 8.4 7.5 10.6 11.2
H, (J/g)A 38.2 35.7 35.0 30.5 28.5 27.1 20.2 18.1 16.4 15.3 14.2 12.9
X, (%) 45.2 423 41.5 40.1 374 35.6 34.8 31.1 27.6 36.2 33.6 30.7
t1n (8) 183 99 77 93 57 43 92 42 35 95 70 49
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Fig. 4 Kissinger plots for neat PET and PET/PLA blends having dif-
ferent contents of PET

Table 3 The obtained parameters from Kissinger’s and Jabarin’s
methods for a neat PET and its blends with PET having different
compositions

PET/PLA ratio Activation energy (kJ/ Cooling
mol) rate (°C/
min)
100/0 124.43 130.60
90/10 178.95 95.96
70/30 228.25 58.10
50/50 127.00 71.64
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Fig. 5 Effect of cooling rate on the crystallinity of neat PET and
PET/PLA blends having different contents of PET
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Fig. 6 Relative crystallinity calculated for a neat PET

decreased with PLA phase concentration. These results may
suggest that PLA can reduce the crystallinity of PET com-
ponent. It can be concluded that the processing parameters
such as the cooling rate has a considerable effect on crystal
morphology of PLA/PET blends which could lead to a fully
amorphous blends with desired properties.

Relative crystallinity of PLA/PET blends with respect to
temperature is defined by the following equation [36]:

T (dH
fTO <E>dT
T, (dH ’
fTo (d_r)dT

X(T) = “

where X (7) is the relative crystallinity, 7, and T are initial
and final crystallization temperatures, respectively.

The effect of cooling rate on the degree of crystallinity
of neat PET can be studied using Fig. 6 (Fig. S1 shows such
plots for blends containing various amounts of PET).

According to the figures, as the cooling rate is increased
the relative crystallinity is decreased for a specific tempera-
ture due to less chances for polymer chains to overcome
the nucleating obstacles. The relative crystallinity has a
tendency to approach 100% at higher temperatures as the
cooling rate is decreased. It means that the crystal structures
of PET/PLA blends need to be completed at higher tem-
peratures as the cooling rate is decreased. The time required
to reach 50% PET crystallization completion calculated for
the studied systems (Table 2) suggests that addition of PLA
to the PET phase increases the crystallization rate of PET
component.

Ziabicki [37] assumed that the crystallization rate
((dX.(T)/dT)g) with respect to temperature would follow
by Gaussian function at constant cooling rate. He proposed a

gslppl @ Springer
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model for kinetic parameter (G) of crystallization on the basis
of the above hypothesis:

ax

T
G= / K(T)A(T) ~ 1.064K
T,

g

dX (T
Dy = 1.064 ( ) Dy,
dar R,max

where T, and T, are glass transition and melting tempera-
tures, respectively. K(T) is the function of crystallization
rate and K ,, is the maximum crystallization rate or the
peak height of the crystallization rate curve with respect to
temperature. Dy is defined as the width of the peak curve
multiplied by half of the peak height of crystallization rate
curve. Table 4 reveals the maximum crystallization rate and
corresponding temperature, kinetic parameter of crystalliza-
tion and the average kinetic parameter.

A comparison between Tables 2 and 4 shows that T in
Table 4 is about equal to 7}, As can be seen from Table 4,
the crystallization rate increases with cooling rate for each
sample. Table 4 shows that the kinetic parameter of crystal-
lization decreases with PLA loadings which may imply less
ability in crystallization. However, there is a minimum value
for kinetic parameter in PET/PLA (70/30 w/w). It seems that
PLA can act as a nucleating agent as it increases the crystal-
lization temperature, while it can act as a retarder for PET
chain segments to diffuse in the surface of growing crystals.
Therefore, the PLA/PET blends must have an optimum ratio
in view of crystallization behavior.

Ozawa [38] proposed a model for prediction of relative
crystallization with respect to temperature as the following
equation:

x(T) =1 —exp(K(T)/R)" ©6)
where x, (T) is relative crystallization at temperature of 7,
K (T) is a function of crystallization rate, R is cooling rate
and n is Ozawa’s index.

Equation 6 can be re-written as the following logarithmic
form:

log[—In(1 — x.(T))] = nlog(K(T)) — nlog(R) @)

K(T) and n can be calculated from intercept and slope
of the left side line of Eq. 7 with respect to log(R). Typical
such plots, obtained at different temperatures, are provided
in Fig. 7 for a neat PET. Plots of different blend composi-
tions are available in Fig. S2.

Figure S3 shows variation of K(7) and n as a function
of temperature for the neat PET and its blends with PLA
having different compositions, as summarized in Table 5.
The temperatures referred in this table for each sample com-
prise the temperature range which the relative crystallization
could be a function of Ozawa’s equation. It can be under-
stood from the trend in n and K(7) that as the temperature
lowers, the Ozawa index n decreases, while K(T) follows
an increasing order which implies feasibility in crystalliza-
tion at low temperatures. The blend containing 30 wt% PLA
takes the minimum value of n, though the maximum value
of K(T) suggests high activation energy of chain segments
to diffuse into the surface of the growing crystals [39]. Such
observations are in full agreement with the trends observed
in Table 2.
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E
< -0.51|m178°C .
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= A 183°C
'é) -1.0 v 185 °C « 1
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454 |«190°C o |
» 193°C
® 195°C
2.0 — T T
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0.7 0.8 0.9 1.0 1.1 1.2
log (R)

Fig. 7 Typical of Ozawa plots obtained at constant temperature for a
neat PET

Table 4 The results of Ziabicki’s model for a neat PET and its blends with PET having different compositions

Cooling rate (°C/min)

PET/PLA ratio— 100/0 90/10 70/30 50/50

Properties | 5 10 15 5 10 15 5 10 15 5 10 15
TR max CC) 1972 1853 180.6 2033 1972 1914 2072 203.1 1989 2033 1926 1855
(dX.(T)/dT)g max (I/min) 0325 0485  0.70 0.455 0.865 1.078 0483 1.030 1457 0445 0.712  0.900
Dy (°C) 14.1 19.0 21.3 10.10  10.7 1293 8.30 5.8 9.4 10.1 12.5 14.0
Gy 0.92 0.92 1.00 0.90 0.91 0.92 0.80 0.85 0.91 0.90 0.89 0.84
Greaverage 0.95 0.90 0.85 0.88
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Table 5 K (7) and n for a neat PET and its blends with PET having
different compositions

PET/PLA ratio T (°C) n K (°C/min)
100/0 178 1.43 12.8
180 1.57 10.96
183 1.80 8.92
185 1.98 7.89
188 227 6.64
190 2.65 5.97
193 2.82 5.09
195 3.08 4.60
90/10 185 0.91 28.3
188 1.01 17.71
190 1.06 16.20
193 1.50 10.99
195 1.89 9.05
197 2.12 7.54
200 2.40 6.42
70/30 190 0.91 34.48
192 0.92 30.30
193 0.93 26.31
195 1.05 16.84
197 1.27 11.48
50/50 192 3.64 8.91
194 3.68 8.20
195 4.04 7.20
197 4.64 6.49

Isothermal crystallization

The isothermal crystallization behavior of PET phase in vari-
ous PLA/PET blends at temperature of 200 °C is depicted in
Fig. 8. The resulting parameters of isothermal crystallization
measurements of PLA/PET blends are presented in Table 6.

The parameter Af reveals the required time to reach the
crystallization peak or required time to complete the crystal-
lization process [40]. As it is evident in Fig. 8 and Table 6,
the required time for crystallization of PET phase decreases
with PLA content in reaching 30 wt% due to the nucleating
effect of PLA component in the PLA/PET blends. It can be
concluded that the PLA phase can increase the rate of crystal-
lization of PET phase with its maximum rate by a PLA/PET
blend of 30/70 w/w.

The relative crystallization (X,) of PET phase in isothermal
crystallization measurements could be determined using the
following equation [41]:

dr
X, = . 8

(s8]

t
-
0

19
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Fig. 8 Crystallization behavior of a neat PET and PET/PLA blends
having different contents of PET at 200 °C

where % is the rate of evolved heat.

Figure 9 represents the relative isothermal crystallization
of PET phase in various PLA/PET blends at temperature of
200 °C. It is obvious that the PLA can increase the over-
all crystallization rate of PET phase due to the nucleating
effects especially at 30 wt% of PLA loading.

The coefficients of isothermal crystallization kinetic for
various PLA/PET blends were determined through Avrami’s
theory [42] as the following equation:

X, =1 —exp(—Kt") ©)
where n is the Avrami’s power and k is the crystallization

rate constant. Equation 9 can be represented in logarithmic
form as follows:

log[—In(1 — X,)] = log(K) + nlog(?) (10)

Figure 10 shows the plot of log[— In(1 — X,)] with respect
to log(#) for a neat PET polymer at temperature of 200 °C.
Moreover, Fig. S4 shows such plots for the blend samples.
The parameters of n and K for each sample were calculated
from the slope and intercept of the straight lines passed
through the experimental data. The results indicated that
the Avrami’s power roughly remains unchanged with PLA

Table 6 Isothermal crystallization parameters for a neat PET and its
blends with PET having different compositions

PET/PLA ratio At (s) X, (%) AH, (I/g) f (5)
100/0 57 37.8 31.9 65
90/10 34 30.5 23.1 40
70/30 14 16.6 9.9 17
50/50 50 29.7 12.6 58

gslppl @ Springer
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Fig. 9 Relative isothermal crystallization with respect to crystalliza-
tion time for neat PET and PET/PLA blends having different contents
of PET
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Fig. 10 Avrami plot at temperature of 200 °C for neat PET

loadings. It seems that the crystallinity of PET phase at the
growing stage is independent of PLA concentrations which
leads to a two dimensional growth of PET crystals in a plane.

Mechanical properties

Mechanical properties of blends containing various PLA
contents are shown in Fig. 11 and the related parameters are
given in Table 7. It is clear that an increase in PET concen-
tration leads to deterioration of ductility and tensile strength
of the blends. Table 7 shows that an increase in PET load-
ings causes a decrease in Young’s modulus and elongation-
at-break of the prepared blends. The results suggest that
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Fig. 11 Stress—strain curves for neat PET and PET/PLA blends hav-
ing different contents of PET

Table 7 Mechanical properties for a neat PET and its blends with
PET having different compositions

PET/PLA  Yield Tensile Yield Strain-at-  Young’s
ratio strength strength strain break (%) modulus
(MPa) (MPa) (%) (MPa)
90/10 40 46 2.7 7.8 1481
70/30 36 - 4.2 857
50/50 - 27 - 33 818
0/100 - 22 - 3.09 711

introduction of PET into the blends leads to a brittle behav-
ior in view of fracture toughness.

Conclusion

The PLA/PET blends were prepared through a melt-mixing
procedure for packaging applications. The crystallization
behavior and mechanical properties of PLA/PET blends
containing various PLA loadings were explored through
WAXD, DSC and tensile tests measurements. The results
of WAXD analysis showed that the PLA phase was still
wholly amorphous in all blends after cooling from the melt
to ambient temperature. The results of cold crystallization
analysis showed that the peak cold crystallization tempera-
ture of PLA is dependent on the percentage of crystallized
PET phase in the PLA/PET blends. Non-isothermal crystal-
lization measurements show that the crystallization tempera-
ture of PET is increased with PLA concentration due to the
nucleating effect of PLA phase. The results indicate that the
initial and peak crystallization temperatures are decreased
with increases in cooling rate. However, the crystallization
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temperature range is decreased with increases in cooling
rate. The calculated activation energy, using Kissinger’s
equation for diffusion of PET segments into the surface of
growing crystals, is increased with higher PLA loadings.
It can be concluded that the relative crystallinity has a ten-
dency to unity at higher temperatures as the cooling rate is
decreased. The applicability of Ozawa’s equation for non-
isothermal crystallization behavior of PLA/PET has been
studied and the results show that the ability of crystalliza-
tion is increased when temperature is decreased. The PLA/
PET blends containing 30 wt% of PLA display the minimum
value of Ozawa’s index and maximum value of K(7) which
indicate a high activation energy of polymer segments to dif-
fuse into the surface of growing crystals. The active parame-
ters of isothermal crystallization measurements of PLA/PET
blends have revealed that the required time for crystallization
of PET phase decreases with PLA content up to 30 wt%. In
this respect, the PLA phase can increase the rate of crystal-
lization of PET phase which has a maximum rate in PLA/
PET (30/70 w/w) blends. Mechanical properties of PLA/
PET blends containing various PLA loadings indicated that
an increase in PET concentration leads to lower ductility and
tensile strength of PLA/PET blends. It can be concluded that
an increase in PET loadings leads to lower Young’s modulus
and elongation-at-break of the prepared blends. The results
suggest that introducing PET into the blends leads to a brittle
behavior in view of fracture toughness.
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