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ABSTRACT: Bioblends are composites of at least one
biodegradable polymer with nonbiodegradable polymer.
Successful development of bioblends requires that the bio-
degradable polymers be compatible with other component
polymers. Compatibility can be assessed by evaluating the
intermolecular interactions between the component poly-
mers. In this work, the interaction in binary bioblends
comprising biodegradable poly(lactic acid) (PLA) and poly-
styrene (PS) was investigated using thermogravimetric anal-
ysis (TGA), differential scanning calorimetry (DSC), and
Fourier transform infrared photoacoustic spectroscopy
(FTIR-PAS). The TGA studies indicated that incorporation
of PLA in PS resulted in thermal destabilization of PS. The
DSC studies showed that some parameters favored partial
miscibility of PS in PLA, while others favored immiscibility,

such as the existence of two glass transitions. The FTIR-PAS
spectra revealed the presence of intermolecular n–p interac-
tions between PLA and PS and indicated that the degree of
interaction was dependent on the concentrations of the pol-
ymers in the bioblends. FTIR-PAS results computed via dif-
ferential spectral deconvolution were consistent with, and
therefore support, the results of TGA and DSC analyses of
PLA/PS bioblends. The degradation kinetics, used to deter-
mine the degradation mechanism, revealed a two- or three-
step mechanism. � 2007 Wiley Periodicals, Inc. J Appl Polym
Sci 106: 1689–1696, 2007
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INTRODUCTION

Poly(lactic acid) (PLA) is one of many synthetic bio-
degradable polymers1,2 that include, polycaprolac-
tone (PCL), and poly(hyroxybutyrate-co-hydroxyval-
erate) (PHBHV).2 Blends of these biodegradable poly-
mers with various materials are being studied for a
variety of industrial applications. For product devel-
opment, synthetic biodegradable polymers have
been blended with natural polymers, nonbiodegrad-
able synthetic polymers, compatiblizers,3 plasticiz-
ers,4–6 salts,7 and other synthetic biodegradable poly-
mers. Natural polymers that have been blended with
synthetic biodegradable polymers for research and
product development include starch,8,9 cellulose,9

lignin,10 gluten,11 and dextran.12,13

Polymer blends containing at least one biodegrad-
able polymer component are referred to as bio-
blends. Currently, bioblends are being developed for
such uses as (a) materials packaging4–9; (b) drug
delivery systems; and (c) bioabsorbable sutures14

and tissue transplantation.15 The development of
useful products from blends of synthetic biodegrad-
able polymers requires that they be compatible with
the materials with which they are blended. Compati-
bility is related to the physical and chemical proper-
ties of the polymers being blended, as well as the
blending parameters (e.g., temperature, pressure, hu-
midity, shear, etc.).16–19 Although no quantitative
models exist at present for predicting blend compati-
bility from component properties and blending pa-
rameters, a variety of methods exist that are being
used to assess the degree of compatibility of blends.
These methods can be broadly categorized into inter-
facial, thermal, mechanical, morphological, spectro-
scopic, and scattering techniques.16–19

To increase understanding of compatibility in
blends containing synthetic biodegradable polymers,
studies on model bioblends were done at this labora-
tory. These were binary blends in which one compo-
nent was the synthetic biodegradable polymer,
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poly(lactic acid) (PLA), and the second component
was the non-biodegradable polymer polystyrene
(PS). The ultimate goal was to apply improved un-
derstanding of compatibility in PLA/PS bioblends
toward the development of predictive models for
compatibility of bioblends containing other synthetic
biodegradable polymers.

In previous studies, various properties of model
bioblends such as interfacial tension,20–22 interfacial
adhesion,23 and tensile properties24 were examined.
Fourier transform infrared photoacoustic spectros-
copy (FTIR-PAS), which is a nondestructive method
that allows probing the molecular level interactions
between the polymers in solid binary blends,25–33 is
well suited for analysis of noncovalent molecular
interactions in extruded poly(lactic acid)/polystyrene
blends. In this work, FTIR-PAS was applied to
experimentally establish the existence of molecular
interactions in blends of PLA with PS, and to corrob-
orate the interactions with thermodynamic evidence
from thermogravimetric analysis (TGA) and differen-
tial scanning calorimetry (DSC) of the PLA/PS bio-
blends.

EXPERIMENTAL

Polymer blend preparation

Polymers investigated in this work were obtained
from commercial sources and were used as received.
D,L-poly(lactic acid) abbreviated (PLA) was donated
by Gargil and Polystyrene (Styron 685D, Minneapo-
lis, MN) abbreviated (PS) was obtained from Dow
(Dow Research Center, Detroit, MI). Binary blends of
PLA with PS were prepared by manually mixing the
corresponding pellets. The composition of the blends
ranged from pure (neat) PLA to pure (neat) PS, in
25% (w/w) intervals; 75 : 25, 50 : 50, and 25 : 75.
Themathematical modeling for Tg temperature predic-
tion was done on the three above-mentioned ratios
plus two additional blends, 85 : 15 and 35 : 65. Com-
pounding of blends was accomplished by melt extru-
sion into ribbons on a ZSK-30 twin screw extruder
(Werner & Pfleiderer, Ramsey, NJ). The ribbons exiting
the extruder were converted into pellets using a
Bronco II mechanical chopper (Killion, Cedar Grove,
NJ), or manually after the extrusion was completed.
Details of the extrusion procedure were given earlier.24

Thermogravimetric analysis

TGA measurements were taken using a TGA 2050
Thermogravimetric Analyzer (TA Instruments, New
Castle, DE). First, samples were ground into powder
using a Brinkmann/Retsch high-speed shaker mill.
To avoid heat degradation for the duration of mill-
ing, samples were immersed in liquid nitrogen for

2–3 s. Samples (� 10 mg) were heated from room
temperature to 8008C using 108C/min and held at
an isotherm for 3 min. The TGA data were plotted
as temperature versus weight %, from which onset
and final decomposition temperatures were ob-
tained. (Hereafter, these plots will be referred to as
TGA plots.) The TGA data were also plotted as tem-
perature versus derivative of weight %, from which
peak decomposition temperatures were obtained.
(Hereafter, these plots will be referred to as DTGA
plots.)

TGA was also used to determine the degradation
kinetics of neat PLA or PS and blends. Three heating
rates, 10, 15, and 208C/min, were used to calculate
the activation energy of degradation (Ea) according
to Flynn and Wall34 based on the following eq. (1)

log b ffi 0:457 � Ea

RT

� �

þ log
AEa

R

� �
� log FðaÞ � 2:315

� �
ð1Þ

where b is the heating rate, T is the absolute temper-
ature, R is the gas constant, a is the conversion, Ea is
the activation energy, and A is the pre-exponential
factor. According to this equation, at the same con-
version, Ea can be obtained from the slope of the
plot of log b versus 1000/T (K). The Ea was calcu-
lated by the software provided by TA Instruments.
The Ea value was determined for all samples at each
heating rate and the percent conversion per minute
is reported.

Differential scanning calorimetry

DSC measurements were performed using a TA
DSCTM 2920 (TA Instruments, New Castle, DE). As
with TGA, powdered sample (� 50 mg) was loaded
in a stainless steel pan, and the pan was then sealed.
Once loaded on the DSC, the sample was equili-
brated at 08C, after which the temperature increased
at 108C/min to 2008C; an isotherm was maintained
for 1 min; then, the sample was cooled at 108C/min
to –708C. For a better data fitting using the Gordon–
Taylor–Woods model, two additional blends were
used, PLA : PS; 85 : 15, and 35 : 65 (total of five blends).

Fourier transform infrared photoacoustic
spectroscopy

Three different binary blends of PLA and PS (Table
II) were tested by FTIR-PAS. The two pure (neat)
polymers, PLA and PS, were tested as controls. All
five samples were tested in the solid state as
received with no pulverization, treatment or other
sample preparation. Each pellet (� 3-mm-thick pel-
lets) was placed in an FTIR-PAS detector (MTEC
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PAS cell, Model 200, MTEC, Ames, IA) and purged
with helium for � 15 min to maximize the photoa-
coustic signal-to-noise ratio. Samples were equili-
brated in the PAS cell at 258C before testing. FTIR-
PAS spectra were measured using the MTEC detec-
tor on an FTS 6000 spectrometer (Digilab, Cam-
bridge, CT) equipped with a KBr crystal beamsplit-
ter. The light source was a water-cooled ceramic
midinfrared globar delivering 150 mW energy to the
sample compartment. Step-scan phase modulation at
400 Hz and 2.0kHe–Ne amplitude was applied at a
step rate of 2.5 Hz with software-based digital signal
processing (DSP) supplied with the software (Win-
IR-Pro) provided by Digilab. The 400 Hz modulation
frequency probed a sampling depth of � 9 lm into
these polymer pellets. DSP generated in-phase (08)
and quadrature (908) components of the photoacous-
tic signals, which were collected at 8 cm21 resolution
and signal-averaged over two 1024 point scans.
FTIR-PAS spectra were acquired from symmetric
interferograms by correcting the phase rotation angle
and ratioing the signals against a carbon black refer-
ence. Interferograms were Fourier-transformed using
triangular apodization for optimum linear response.

Depth-specific phase angle spectra of the polymers
were computed by three-dimensional (3D) interpola-
tion as the root-mean-square values of the in-phase

and quadrature components. 3D interpolation spec-
tra were normalized to the phase angle at which the
photoacoustic response is maximized prior to digital
spectral comparison of the carbonyl bands.

RESULTS AND DISCUSSION

Thermogravimetric analysis

Neat PLA exhibited a one-step decomposition profile
with a single transition temperature, as demon-
strated by TGA and the derivative (DTGA) plots
[Fig. 1(a,b)]. The TGA peak temperature is the tem-
perature at the beginning point of the most weight
loss, while the final is the temperature at the end of
the degradation. These two points can be determined
easily using the derivative graph. The profile for the
neat polymers showed that the biodegradable PLA
has lower thermal stability than PS, because its peak
of degradation was at 352.58C and it was completely
decomposed (0% w/w char residue) at 376.28C,
while PS showed peak degradation at 412.38C and
was fully degraded at 449.28C. It is worth mention-
ing that at 3508C PLA exhibited much more weight
loss (57.4%) than PS (2.7%) despite the similar
weight loss at 3008C for both neat polymers [Fig.
1(a)]. This indicates different degradation mecha-
nisms due to structural difference between the two
polymers. PLA is semicrystalline and PS is 100%
amorphous.

The profile of the blends showed two degradation
transitions representing the components of the blend.
The transition that appeared at lower temperature
was closer to PLA and the later one was closer to
PS. The peak of the transitions representing the
blend components came out at temperatures lower
than those of the neat polymers they represent. This
is clearly demonstrated in the DTGA plot of Figure
1(b). The blend with 25 wt % PLA (25:75 PLA:PS)
showed two transitions where the first decomposi-
tion profile was similar to the neat PLA, 326.58C for
PLA in the blend versus 352.58C for neat PLA, while
the second came out at the same temperature of the
neat PS (412.38C) (Table I). Overall, PLA degradation
transitions are lower when it is part of the blend,

Figure 1 (a) TGA and (b) DTGA of PLA/PS bioblends.

TABLE I
TGA Peak and Final Degradation Temperature Data of

the Neat PLA, PS, and the Blends

Sample
name

Profile no. 1 Profile no. 2

Peak (8C) Final (8C) Peak (8C) Final (8C)

100% PLA 353.5 376.2 Neat PLA
75% PLA 352.5 372.4 411.3 456.8
50% PLA 347.8 372.4 414.1 456.5
25% PLA 326.5 356.3 412.3 456.8
0% PLA Neat PS 412.3 449.2
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unlike PS, where the transition came out at similar
temperatures as the neat PS. This is possibly related
to the effect of PS on the crystallization of PLA after
extrusion and that could indicate some form of inter-
action between the PLA and PS during extrusion. In
addition, the weight loss of the blend at 3508C rela-
tive to the neat components was very different i.e.,
the 100% PLA percent degradation was 57.3, 75%
PLA was 49.1, 50% PLA was 38.7, 25% PLA was
26.2, and 0% PLA was 2.7 (Fig. 1). This is another
way of showing the higher thermal stability of PS
relative to PLA, but the magnitude of heat stability
reduction is not proportional to the percent PLA in
the blend. Finally, the weight loss associated with
these transitions appeared to be influenced directly
by the PLA content in the blend. The exact effect of
these polymers on each other’s degradation profile,
i.e., whether the blend profile started degrading at a
lower or higher temperature relative to the neat
polymer, is not apparent, but phase separation was
not apparent either. Although the TGA studies seem
to indicate that some degree of thermal destabiliza-
tion possibly occurred in some PLA/PS bioblends,
this change could be an indication of some sort of
interaction between PLA and PS polymers that

results in unfavorable thermal stability of the blend.
Since PLA is semicrystalline and PS is 100% amor-
phous, it is possible that the influence of PS influ-
enced PLA crystallinity. In addition, the large differ-
ence between the Tg temperatures of the two poly-
mers adds to the degradation mechanism.

Differential scanning calorimetry

Measurement of heat flow and temperature of transi-
tions are ways to obtain qualitative and quantitative
information about properties of various composites.
Blend properties that can be predicted based on DSC
measurements include degree of miscibility,35–41

degree of intermolecular interactions,35,41,42 and degree
of crystallization.41,43,44 As an example, the general rule
for evaluating miscibility of binary blends using DSC is
as follows: (a) immiscible – a blend that displays two
Tg and two Tm that are composition-independent37,41,45;
(b) miscible – a blend that displays composition-
dependent single Tg and single Tm in the entire com-
position range,35,37,40 (c) partially miscible – a blend
that displays two Tg and two Tm that are composition-
dependent,36,39,46 and composition-dependent single
Tg and single Tm in a narrow composition range.

The DSC profiles of the neat polymers and the
composites are shown in Figure 2. To eliminate the
thermal history of PLA and PS, all DSC data dis-
cussed below and shown in Figure 2 represent the
second heating and cooling DSC cycles. Each PLA
cycle included a glass transition endothermic during
heating (melting) and an exothermic during cooling
(crystallization) transition, while PS exhibited only
glass transition (Tg). The corresponding enthalpies
and heat capacity (DHm, DHc, and DCp) and tempera-
tures (Tm, Tc, Tmid) obtained from the DSC data of
the neat polymers are given in Table I.

The DSC results indicate that increasing the per-
centage of PS in the bioblend resulted in higher Tpm

temperature of melting, while the Tpc temperature
has decreased at higher PS levels (Table II). That
behavior was expected, because of the higher Tg of
the amorphous structure of PS versus semicrystalline

TABLE II
Summary of DSC Data on Neat Polymers and Blends

Sample

Melting
temperature (Tm)

Crystallization
temperature (Tc)

Glass transition
temperature (Tg)

To Tp DHm
a (J/g) To Tp DHc

a (J/g) To Tmid Tf DCp2 (J g
21 8C21)

100% PLA 147.0 157.2 10.4 111.6 127.0 10.0 58.5 61.8 65.2 0.460
75 : 25 PLA : PS 150.4 161.8 17.7 113.3 127.0 14.9 59.8 62.5 65.6 0.316
50 : 50 PLA : PS 151.0 163.6 12.7 113.0 124.2 12.3 55.7 60.0 67.2 0.173
25 : 75 PLA : PS 153.1 164.9 5.1 114.9 122.6 2.1 57.7 60.3 64.3 0.123
100% PS No melting or crystallization peak 106.3 110.7 115.2 0.259

To, Tp, Tmid, and Tf indicate onset, peak, middle, and final temperatures (in 8C), respectively.
a DHm and DHc indicate melting and crystallization enthalpies, respectively.

Figure 2 DSC of PLA/PS bioblends overlay.
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structure of PLA. The effect of blend composition on
Tg is illustrated in the data (Table II), where PLA/PS
bioblends displayed a reduced Tgmid temperature as
the PS content increased. This was despite the higher
Tg of PS. Since glass transition is the measure of mo-
lecular mobility, lower glass transition indicates less
compact PS structure in the presence of PLA. This is
another indication of some form of interaction be-
tween the two polymers. The DHm and DHc of PLA
bioblends showed a linear decrease with increasing
concentration of PS (Table II). This could be used to
estimate PLA and PS blend composition of unknown
blend samples, because the reduction in DH was
proportional to the amount of PS in the blend espe-
cially at the 50 and 75% PS level where the drop in
DH was 49.5 and 75.6%, respectively. The DCp of the
blend decreased with increasing concentration of PS
(Table II). The lower DCp reflects change in the mo-
lecular size, i.e., compactness, of the blend during
heating. In this case, lower DCp is indicative of lower
molecular size and mobility when more PS is pres-
ent in the blend.

Generally, partial or complete miscibility of poly-
mers can be measured by the presence of a single Tg

or a shift in Tg.
25,26 A number of model equations

were used to predict the Tg dependence of polymer
blends, such as the Gordon–Taylor–Woods equa-
tion,47 and the experimental data. The Gordon–
Taylor equation is represented as follows

Tb
g ¼

W1Tg1 þ KW2Tg2

W1 þ KW2
(2)

where Tb
g 5 blends glass transition; W1 and W2 5

weight fraction of PLA and PS, respectively; Tg1
and

Tg2
5 glass transition temperature of PLA and PS,

respectively; and K 5 adjustable fitting parameter
related to miscibility i.e., the strength of the interac-
tion between the two components. The Gordon–Tay-
lor eq. (2) can be rewritten in the following linear
form where K will be the slope of the line

Tb
g ¼ Tg1 þ K

W2

W1
ðTg2 � Tb

gÞ
� �

(3)

where W2

W1
ðTg2 � Tb

gÞ ¼ X, Tb
g 5 Y, and K 5 slope.

The value of the parameter K in eq. (3) cannot be
used for completely different blend ratios.28

The Gordon–Taylor–Woods equation is

Tb
g ¼

W1Tg1 þ Kð1�W1ÞTg2

W1 þ Kð1�W1Þ (4)

W1 is % PLA in blend; Tg1
5 TgPLA, Tg2

5 TgPS; TgPS

was fixed at 110.78C. K and TgPLA were used as fit-
ting parameters.

Tg ¼ fTgPLA � ð1� ½PS�Þ þ K � ½PS� � TgPSg
=fð1� ½PS�Þ þ K � ½PS�g ð5Þ

Three sets of data are represented in Figure 3 for the
PLA/PS blends. The best fit statistically (R2 5
0.99346) was obtained at TgPLA 5 61.1 (compared to
the measured value of 59.3), and K 5 0.0018, using
the experimental Tg temperature of PS (110.78C).
This is shown by the line of points (open squares)
that symbolize the predicted Tg using the computed
value (TgPLA 5 61.1) that gives the best fit for the
Gordon–Taylor–Woods equation. A good fit (R2 5
0.98821), obtained at K 5 0.0113, is shown by the
line of points (open triangles), which represents the
predicted Tg temperature of blends with different
PLA/PS values using the experimental Tg tempera-
tures, PLA (59.38C) and PS (110.78C). The remaining
line (solid circles) corresponds to the seven experi-
mental data points used for the equation fitting.

FTIR-PAS evidence of intermolecular interaction
between PLA and PS

Figures 4 and 5 are examples of FTIR-PAS spectra of
pure (neat) PLA and the 50 : 50 PLA : PS composite.
The difference between the carbonyl peaks in these
spectra is seen as a shift in the PLA carbonyl absorp-
tion, because PS has no significant FTIR-PAS absorb-
ance in the carbonyl region. These spectra show the
carbonyl in the blend shifted to lower wavenumber
from 1767 to 1759 cm21. Such frequency shifts are
considered to be definitive evidence of intermolecu-
lar interaction in polymer blends.33 Therefore, it is
proposed here that PLA interacts with PS via n–p
bonding48,49 between the unshared pair of electrons
of the carbonyl groups in the PLA and the p elec-
trons of the aromatic rings in PS. A schematic of

Figure 3 Experimental and predicted Tg values based on
actual Tg and best fit Tg of PLA according to Gordon–Tay-
lor–Woods.
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such interactions, depicting a possible structure of
the proposed PLA : PS complex, is shown in Figure 6.
Because these n–p bond complexes are relatively
weaker than complexes formed via hydrogen bonds,
the FTIR-PAS spectra showed relatively smaller
shifts (8–11 cm21) in the positions of the carbonyl
absorption bands (near 1760 cm21). The carbonyl
peak shift was easily discerned by visual inspection
and comparison of the overlaid spectra. Hence, the
observed peak shift is definitive evidence of intermo-
lecular polymer interaction by n–p complex forma-
tion in blends of PLA with PS.

Degradation kinetics evaluation

Equations (6)–(8) are the basis for the most pub-
lished methods used for obtaining kinetics parame-
ters from TGA analysis:

R ¼ da

dt
¼ KðTÞf ðaÞ (6)

where f(a) is the reaction model, a is the extend of
the reaction, K(T) is the temperature-dependent rate

constant, ‘‘T’’ is the temperature, ‘‘t’’ is the time, and
R is the degradation rate. The term K(T) is assumed
to obey the Arrhenius law

KðTÞ ¼ A exp
�E

RT

� �
(7)

where E is the activation energy, A is the pre-expo-
nential factor, and R is the gas constant. Finally, the
degradation is considered a simple nth-order reac-
tion, which results in the following expression of the
conversion dependants

f ðaÞ ¼ ð1� aÞn ¼ Wn (8)

where n is the reaction order and W is the weight of
the remaining undegraded material.

The three methods are used for single heating
rates analysis or multiple heating rates. By applying
Doyl’s47 approximation to the integrated form of eq.
(6), we obtain the Flynn–Wall34 eq. (9):

log b ffi 0:457
�Ea

RT

� �
þ log

AEa

R

� �
� log f ðaÞ � 2:315

� �

(9)

The activation energy Ea can be obtained from the
slope of the straight line plot of log b against 1000/T
(K) [Ea 5 (slope 1 0.457)R].

The TGA degradation kinetics theory is based on
the fact that, the activation energy (Ea) is constant
for certain level of conversion. The percent conver-
sion versus time can be used to show the percent
and temperature of conversion over time for three or
more heating rates. As expected, the higher heating
rate is shown to result in faster conversion.

Figure 5 FTIR-PAS spectrum of carbonyl band in PLA : PS
50 : 50 blend.

Figure 6 Complex of poly(lactic acid) and polystyrene
formed by n–p bonds between carboxyl and benzyl
groups.

Figure 4 FTIR-PAS spectrum of carbonyl band in PLA
(neat).
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All three blends showed the same phenomena of
parallel lines (similar slopes) at each conversion level
[Fig. 7(b)]. For each conversion, the slope of the
straight line was different and represents Ea. The
parallel strait lines for each % conversion [Fig. 7(b)]
showed that Ea exhibited little change throughout
the degradation process indicating the domination of
one-step kinetic mechanism or pathway. The Ea

value for the 50% conversion was used as an exam-
ple, where Ea showed little change compared to
other % conversions. The Ea of the blend showed
values between the two neat polymers. This is con-
sistent with the polymer interaction results derived
from the above FTIR-PAS analysis results.

The plot of Ea as a function of % conversion is
commonly used as an indicator for the degradation
mechanism, i.e., one-step or more degradation mech-
anism. The straight line signifies one-step degrada-
tion mechanism, while curved line indicates more
than one-step. The activation energies of PLA or PS
as a function of % conversion [Fig. 7(a)] showed that
PLA degraded in one-step indicating one dominant
kinetics process. Although the Ea needed for the
same percent conversion of the both neat polymers
were different (180 J g21 8C21 for PLA and 260 for

PS), the data indicate that structural difference
between the two polymers has very little effect on
the degradation mechanism. The blends’ profile
exhibited more than one-step of degradation, indicat-
ing the presence of more than one mechanism [Fig.
7(a)]. At a conversion level lower than 30%, the
blend’s degradation was dominated by Ea closer to
PLA, while higher than 50% conversion was domi-
nated by Ea similar to PS. From 30 to 50%, conver-
sion stayed between the two neat polymers [Fig.
7(a)]. The 50% PLA blend showed Ea higher than the
neat polymers. Except the blend with 25% PLA,
other blends showed two-step mechanisms where
the first step starts at 10% conversion and the second
starts at 50% conversion [Fig. 7(a)].

CONCLUSIONS

The neat biodegradable PLA showed lower thermal
stability than neat PS. TGA profiles were highly de-
pendent on the ratio of the bioblend composition.
PLA/PS bioblends showed two degradation transi-
tion temperatures, depending on the blend composi-
tion. Incorporation of PS in PLA resulted in thermal
stabilization of PLA bioblends where the peak tem-
perature of melting was increased. From the DSC
data, bioblends displayed Tm and Tc values that var-
ied with composition. This is generally considered
an indication of the existence of some type of inter-
action between the polymers, and hence, some
degree of miscibility. On the other hand, observation
of another set of DSC data indicated PLA/PS immis-
cibility. These observations were (a) PLA/PS bio-
blends showed two composition independent glass
transitions, and (b) PLA/PS bioblends showed DHm

and DHc values that had a linear relation to concen-
tration of PS. The FTIR-PAS investigation suggested
the existence of n–p interactions between the biode-
gradable PLA and PS. The Ea value of the neat PLA
was reduced by the presence of 25% PS while
increased by higher PS levels, while the degradation
mechanism was found to be multisteps.

We like to thank Jason Adkins for conducting the DSC
and TGA experiments; Gary Gross, Brian Jasberg, Armand
Loffredo, and Dick Westhoff for their help with blend
extrusion; and McShell (Hairston) Clarke for technical as-
sistance with the FTIR-PAS measurements.
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