
1. Introduction

The interest in using polymeric materials derived

from renewable resources increases continuously

because of the considerably improved environmen-

tal awareness of society and the fear from the deple-

tion of petrochemical based plastics [1]. Poly(lactic

acid), PLA, seems to be the polymer which exploits

the most successfully this surge of demand for such

materials and satisfies the requirements of large

scale processing and application at the same time.

PLA has several advantages, among others it can be

produced from renewable resources [2] thus its

application does not generate supplementary CO2

emission [3], it is recyclable and compostable, and

it has good stiffness and strength. On the other

hand, this polymer has some drawbacks as well,

including moisture sensitivity, fast physical ageing,

poor impact resistance and relatively high price [4–

6]. As a consequence, many attempts are made to

modify it by plasticization [7–13], copolymeriza-

tion [14–19], blending [20, 21] or by the production

of composites [11–13, 22–30].

The modification of polymers by blending is a

mature technology developed in the 70ies or even

earlier. A large number of papers and books were

published on the topic [31–43], and the theoretical

studies carried out mostly on commodity and engi-

neering thermoplastics paved the way for industrial

applications. The advent of biopolymers resulted in

a revival of blending technology, as their several
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disadvantages can be overcome by blending. The

number of papers on the blending of biopolymers is

vast, partly because of the huge number and wide

diversity of these polymers and partly because of

the increased interest in them. PLA and starch are

the most often studied materials [36–45], but one

could mention poly(3-hydroxybutyrate-co-3-hydrox-

yhexanoate)/poly(vinyl phenol) [46], thermoplastic

phenol formaldehyde resin/poly(!-caprolactone)

(PCL) [47], poly(3-hydroxybutyrate) (PHB)/PCL

[48], PLA/poly(butylene succinate) (PBS) [49, 50],

poly(3-hydroxybutyrate-co-3-hydroxihexanoate)/poly

(lactic acid) (PLA) [51], PHB/PLA [52], etc. with-

out even attempting to be comprehensive. The goals

of blending can range from the modification of Tg,

increase of fracture resistance, flexibility or process-

ability to the improvement of some other properties

like optical characteristics or flammability.

Miscibility is often mentioned in papers dealing with

the blends of bio-based and biologically degradable

polymers, but rarely investigated in detail in all its

various aspects. Phase diagrams and the mutual sol-

ubility of the components in each other are not

determined, only the fact is established that a homo-

geneous or heterogeneous blend forms. The conclu-

sion is usually based on the number of glass transi-

tion temperatures detected or on the number of

phases observed on SEM micrographs. However, all

polymers are partially miscible and dissolve in each

other in some extent, and mutual solubility depends

on interaction, which can be characterized by the

Flory-Huggins interaction parameter ("), for exam-

ple. Although interactions are complicated and the

parameter is rather complex consisting of various

components [53], the approach is the simplest from

the practical point of view and it is widely used for

the estimation of miscibility [19, 54–56].

Fully degradable PLA blends may be used in agri-

culture and packaging, but engineering applications

require more durability and longer lifetime. As a

consequence, PLA is blended not only with other

bio-based or biodegradable polymers, but also with

commodity and/or engineering plastics [57] usually

for the automotive or the electronic industry. Sev-

eral commercial applications exist already for such

blends [57]. The application of such materials also

has environmental benefits since they improve car-

bon footprint considerably. However, the produc-

tion of such blends with properties satisfying the

intended application is possible only if the interac-

tion of the components is controlled and miscibility-

structure-property correlations are known. Accord-

ingly, the goal of this work was to study interac-

tions, structure and properties in the blends of PLA

with three commercial thermoplastics with differ-

ing chemical structures. Polystyrene (PS), polycar-

bonate (PC) and poly(methyl methacrylate) (PMMA)

were selected as blend components, because these

thermoplastics are available in large quantities, pos-

sess excellent properties and are rated among the

most common polymers applied for the production

of commercially available PLA based blends [57].

Interactions were estimated quantitatively and an

attempt was made to relate miscibility, structure and

properties in the studied blends.

2. Experimental

The poly(lactic acid) (PLA) used in the experiments

was obtained from NatureWorks LLC (Minnetonka,

MN, USA). The selected grade (Ingeo 4032D, Mn =

88 500 g/mol and Mw/Mn = 1.8) is recommended

for extrusion. The polymer (<2% D isomer) has a

density of 1.24 g/cm3, while its MFI is 3.9 g/10 min

at 190°C and 2.16 kg load. The thermoplastics used

to prepare the blends were PS (Styron 686E, Styron

LLC, Berwyn, PA, USA, density: 1.05 g/cm3, MFI:

2.5 g/10 min at 200°C, 5 kg), PC (Makrolon 2658,

Bayer Material Science AG, Leverkusen, Germany,

density: 1.2 g/cm3, MFI: 13 g/10 min at 300°C,

1.2 kg) and PMMA (Oroglas HFI 7-101, Arkema

Inc., King of Prussia, PA, USA, density: 1.17 g/cm3,

MFI: 10 g/10 min at 230°C, 3.8 kg). Composition

changed from 0 to 100 vol% of the second compo-

nent in 10 vol% steps. Before processing PLA was

dried in a vacuum oven (110°C for 4 hours), while

PS, PMMA and PC were dried in an air circulating

oven for 2 hours at 80, 90 and 120°C, respectively.

PLA and the thermoplastics were homogenized in

an internal mixer (Brabender W 50 EHT, Brabender

GmbH & Co. KG, Duisburg, Germany) for 12 min

at 190°C and 50 rpm. Both temperature and torque

were recorded during homogenization. The melt

was transferred to a Fontijne SRA 100 (Fontijne

Grotnes B.V., Vlaardingen, The Netherlands) com-

pression molding machine (190°C, 5 min) to pro-

duce 1 mm thick plates used for further testing.

One way to estimate interactions was to measure

the solvent uptake of the polymers and the blends.

The measurements were carried out in a desiccator

by placing 20#20#1 mm compression molded spec-
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imens into the vapor of dimethyl sulfoxide (DMSO

(Scharlab S.L., Barcelona, Spain) and decane (Alfa

Aesar GmbH & Co KG, Karlsruhe, Germany) at

25°C as a function of time until equilibrium was

reached. Flory-Huggins interaction parameters were

calculated from the equilibrium solvent uptake of

the samples according to a method described earlier

[58]. The glass transition temperature of the blends

was determined by dynamic mechanical analysis

(DMA) using a Perkin Elmer Diamond DMA

(PerkinElmer Inc., Massachusetts, MA, USA) appa-

ratus. Measurements were done in tensile mode

with constant amplitude (10 $m) and frequency

(1 Hz) from 0 to 200°C with a heating rate of

2°C/min. The glass transition temperature of the

components and the blends was determined also by

scanning calorimetry on 5 mg samples at 10°C/min

heating rate in two runs. Rheological measurements

were carried out using an Anton-Paar Physica MCR

301 (Anton Paar GmbH, Graz, Austria) apparatus at

210°C in oscillatory mode in the frequency range of

0.1–600 1/sec on discs with 25 mm diameter and

1 mm thickness. The amplitude of the deformation

was 2%. The morphology of the blends was studied

by scanning electron microscopy (JEOL JSM-6380

LA, JEOL Ltd., Tokyo, Japan). Micrographs were

taken from cryo-fractured surfaces. Mechanical

properties were characterized by tensile testing on

standard 1 mm thick ISO 527 specimens using an

Instron 5566 (Instron, Norwood, MA, USA) appa-

ratus. Stiffness (E) was determined at 0.5 mm/min

cross-head speed and 50 mm gauge length. Tensile

strength (!), and elongation-at-break (") were cal-

culated from force vs. deformation traces measured

on the same specimens at 5 mm/min cross-head

speed.

3. Results and discussion

The results are discussed in several sections. The

composition dependence of properties is presented

first than the structure developing during process-

ing is discussed in the next section. A longer section

is dedicated to the estimation of interactions by sev-

eral methods and miscibility-structure-property inter-

actions are discussed in the last section of the paper.

3.1. Properties

The composition dependence of blend properties is

determined by the interaction of the components,

structure, but also by the property itself. Modulus is

less sensitive to changes in interaction and struc-

ture, while properties measured at larger deforma-

tions usually indicate quite well the interaction

(compatibility) of the components. As a conse-

quence, the study of the composition dependence of

properties may offer information about the interac-

tion of the components. Complex viscosity deter-

mined at 0.2 s–1 angular frequency is plotted against

composition in Figure 1 for the three series of blends.

The correlations offer rather dissimilar picture. The

simplest is the composition dependence of PLA/

PMMA blends, since the viscosity of the blends

changes practically linearly between those of the

two polymers. Additivity indicates good homogene-

ity and not too strong specific interactions between

the components. Extremes in the composition

dependence of viscosity are frequently claimed to

indicate the strength of interaction; maxima are

related to strong, while minima to poor interactions.

Accordingly, the interaction of PC to PLA is expected

to be stronger than that of PS. However, we must

consider here other factors like the size of the dis-

persed droplets, their elasticity and interfacial ten-

sion, which also influence the actual value of vis-

cosity, thus far reaching conclusions cannot be

drawn about interactions from Figure 1.

The composition dependence of modulus (not shown)

offers even less information, it changes almost lin-

early with composition for all three polymer pairs.

The inherent stiffness of the three thermoplastics

used in the study is close to that of PLA, it changes
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Figure 1. Composition dependence of the complex viscos-

ity of PLA/thermoplastic polymer blends deter-

mined at 0.2 s–1 angular frequency; (%) PS, 

(&) PC, (!) PMMA



between 2.0 and 3.1 GPa, while that of PLA is

3.2 GPa. We mentioned already, that modulus is not

very sensitive to structure and interactions. The

composition dependence of tensile strength shows

more variation (Figure 2). The three sets of blends

can be distinguished clearly, PMMA blends are the

strongest, while PS blends have the smallest tensile

strength; the strength of the PC blends runs in

between. Such differences in the composition

dependence of strength were shown to be related to

interactions earlier [59, 60], thus we expect the

strongest interactions to develop in PMMA while

the weakest in PS blends. The deformability of the

blends offers a more complex picture again. PLA/

PS blends are very brittle; they fail at very small

elongations (Figure'3). The elongation-at break of

the PMMA blends changes continuously with com-

position, it is not very large, but larger than that of

the PS blends. The deformability of the PC blends

is interesting; it exhibits a maximum in the range of

70 and 90 vol% PC, although we have to emphasize

that the standard deviation of the elongation-at-

break values for PLA/PC blends is considerable in

this composition range. The maximum might indi-

cate changes in interactions, structure or deforma-

tion mechanism as a result of the presence of the

PLA dispersed phase, but without the thorough

analysis of micromechanical deformation processes

we have to refrain from drawing further conclu-

sions. Nevertheless, the phenomenon is definitely

beneficial from the practical point of view.

3.2. Structure

The structure of the blends was studied by SEM.

Miscible blends are usually homogeneous and

transparent [e.g. PS/poly(phenylene oxide) (PPO)].

On the other hand, immiscible blends have hetero-

geneous structure, very often the particles of one

component are dispersed in the matrix formed by

the other. However, depending on interactions par-

ticle size may change in a wide range. Weak inter-

actions result in large particles, often in the range of

10 $m like in the blends of PP and PVC, while good

interactions lead to small dispersed particles of sev-

eral tenth of a micron (e.g. PVC/PMMA). Blend

structure is shown as a function of composition in

Figure 4 for the three series of blends. Large parti-

cles form in the PLA/PS blends and particle size

shows a maximum at around 50 vol% PS content.

Such large particles indicate poor interactions as

indicated above. The opposite is valid for the

PMMA blends. Both phases are dispersed as very

small particles in the other component at the two

ends of the composition range. The particles are

hardly visible at the magnification used, but they

are there as shown by Figure 5, in which blend

structure is presented at larger magnification. At

30 vol% PMMA content small PMMA particles are

dispersed in the PLA matrix. It is a little strange that

a co-continuous structure cannot be distinguished

even at 0.5 volume fraction of PMMA, although the
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Figure 2. Tensile strength of PLA/thermoplastic polymer

blends plotted against the amount of the second

component; (%) PS, (&) PC, (!) PMMA

Figure 3. Effect of composition and the type of the second

component on the deformability of PLA/thermo-

plastic polymer blends; (%) PS, (&) PC, (!)

PMMA



small size of the particles indicate good interac-

tions, and phase transition usually occurs in a wide

composition range in such blends. The PLA/PC

blends behave rather peculiarly. Large particles
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Figure 4. Changes in the morphology of PLA/thermoplastic polymer blends (a–e PLA/PS, f–j PLA/PC, k–o PLA/PMMA)

with composition (0.1, 0.3, 0.5, 0.7 and 0.9 volume fraction) and component interactions



develop at the PLA side of the composition range,

while rather small ones when PC is the matrix. This

might indicate different solubility of the compo-

nents in each other, although we have to draw the

attention here to the fact that several other factors

determine particle size in polymer blends besides

interfacial interactions. Component viscosity, as well

as processing conditions affect morphology to a

great extent. During processing, large pieces of one

component are dispersed in the matrix at short mix-

ing times, and the dominating process is particle

break-up. The size of dispersed particles decreases

as a function of mixing time until an equilibrium is

reached between break-up and coalescence [61].

Several different models aim to describe the factors

affecting this process and the final morphology

[61–67]. According to them, equilibrium particle

size is assumed to depend on numerous factors

including composition, shear rate, the relative vis-

cosity and interfacial tension of the components,

degradation, energy required for particle break-up,

coalescence probability, etc. The viscosity of PC is

of several magnitudes larger than that of PLA,

which might result in the formation of considerably

different blend structures at the two sides of the

composition range, i.e. in PLA and PC matrices,

respectively, as observed in PLA/PC blends.

The particle size of the dispersed phase was deter-

mined quantitatively in the blends. The results are

presented in Figure 6. The correlations reflect the

qualitative analysis discussed above; relatively large

particles and a maximum in the PS, very small ones

in the PMMA blend and asymmetric composition

dependence for the PC blends. According to these

results the strongest interaction develops between

PLA and PMMA, while the weakest in the PLA/PS

blends.

3.3. Interactions

Interaction, compatibility and/or miscibility are

usually treated very qualitatively in many of the

papers published on biopolymer blends [68]. Misci-

bility or immiscibility is usually estimated from

SEM micrographs similar to those shown in Fig-

ures 4 and 5. A more sophisticate approach is based

on the determination of glass transition tempera-

ture(s). The blend is declared miscible if it pos-

sesses a single glass transition temperature between

that of the components, while two Tgs are detected in

immiscible blends corresponding to phases rich in the

two components. The two transition temperatures

shift towards each other in an extent depending on

interactions and the mutual miscibility of the phases

can be calculated from this shift with the method

proposed by Kim and Burns [69].

Tgs determined in two of the blend series are plotted

against composition in Figure 7. Both pairs show

rather peculiar behavior differing from the usual.

The Tg of the PLA rich phase increases steeply and

continuously, while that of the phase rich in PMMA

decreases with a smaller slope at least at the begin-

ning for the PLA/PMMA blend. The two Tgs indi-

cate heterogeneous, dispersed structure confirmed

also by the SEM micrographs of Figures 4 and 5,
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Figure 5. Dispersed structure of the PLA/PMMA blend

containing 30 vol% PMMA shown in larger mag-

nification than in Figure 4

Figure 6. Differences in the size of the dispersed particles

in PLA/thermoplastic polymer blends as a func-

tion of changing composition and the type of the

second component; (%) PS, (&) PC, (!) PMMA



while the strong composition dependence shows the

development of rather strong interactions between

the components. Accordingly, the mutual miscibil-

ity of the phases must be relatively large. On the

other hand, the composition dependence of the two

transitions appearing on the DMA traces of the

PLA/PC blend is much weaker than in the PLA/

PMMA blends. The Tg of the PC phase is almost

constant, does not change, or changes only 1 or 2°C

throughout the entire composition range. The com-

position dependence of the glass transition of PLA,

on the other hand, is rather strange. It increases at

small PC contents as expected, but decreases con-

siderably above 0.4 volume fraction of PC. The

asymmetric composition dependence of structure

might be related to this decrease (see Figure 6), to

the change in interaction and miscibility with com-

position. Nevertheless, based on these data interac-

tion cannot be estimated quantitatively, interaction

parameter or mutual miscibility is difficult or

impossible to calculate by the Kim and Burns [69]

approach.

Miscibility can also be estimated from component

properties using the simple approach of group con-

tributions, which yield the solubility parameter of

the components, as described by Small [70], Hoy

[71] and Hoftyzer and Van Krevelen [72]. We deter-

mined the solubility parameters of PLA and the

thermoplastic polymers according to the method of

Hoftyzer and Van Krevelen using Equations (1) to

(4) [72]:

                                                           (1)

                                                     (2)

                                                      (3)

                                           (4)

where Fdi and Fpi are group contributions, #d, #p, #h

the dispersion, polar and hydrogen bonding compo-

nents of solubility parameter, while # the total solu-

bility parameter. Ehi is the hydrogen bonding energy,

while V refers to the molar volume of the repeating

unit. The Flory-Huggins interaction parameter ($2,3)

can be derived from the solubility parameter of the

components by using Equation (5) [58]:

                                           (5)

where #2 and #3 are the solubility parameters of the

components, Vr is a reference volume, which is the

molar volume of a PLA repeating unit in our case, R

the universal gas constant and T absolute tempera-

ture. The approach is very simple and has several

limitations. For example, Equation (5) always yields

positive values, although negative $ values also exist.

Very small $23 values imply good interaction. The

results of the calculations are collected in Table 1

and they confirm our previous conclusions about

interactions in the three series of blends.

Another approach for the quantitative estimation of

interactions is the measurement of solvent absorption

x23 5
Vr

RT
1d2 2 d3 2 2

d 5 !dd
2 1 dp 1 dh

2

dh 5
!gEhi

V

dp 5
!gFpi

2

V

dd 5
gFdi

V
dd 5

gFdi

V

dp 5
!gFpi

2

V

dh 5
!gEhi

V

d 5 !dd
2 1 dp 1 dh

2

x23 5
Vr

RT
1d2 2 d3 2 2
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Figure 7. Effect of composition on the glass transition tem-

perature of two series of blends; (&) PC,

(!) PMMA

Table 1. Quantities related to component interactions in PLA blends 

a: based on solvent uptake measurements in DMSO vapor

b:based on solvent uptake measurements in decane vapor

c: from solubility parameters calculated according to the group contributions of Hoftyzer and Van Krevelen

Blend
Particle size

[µm]

Solvent uptake

!
Calculatedc

!
Tensile testing

Parameter B Parameter C

PS 2.9 0.82a 0.32 2.38 23.3

PC 1.9 –0.35b 0.13 3.03 30.0

PMMA 0.4 –0.94b 0.08 3.23 35.3



in the components and the blends. The Flory-Hug-

gins interaction parameter can be calculated from

equilibrium solvent uptake by Equation (6) [58]:

lna1 = ln%1 + (1 – %1) + ($12%2 + $13%3)(1 – %1) 

– $(23%2%3                                                                            (6)

where a1 is the activity of the solvent, %1 its volume

fraction in the blend at equilibrium, while $12 and $13

are the interaction parameters of the two-compo-

nent solvent/polymer systems. $(23 is related to the

polymer/polymer interaction parameter by Equa-

tion (7) [73]

                                                      (7)

where V1 and V2 are the molar volumes of the sol-

vent and polymer 2, respectively. We refrain from

presenting details of the absorption experiments and

equilibrium solvent uptake, but in Figure 8 we show

the composition dependence of the Flory-Huggins

interaction parameter determined by solvent absorp-

tion for the three series of blends. The smallest and

negative interaction parameters were obtained for

the PLA/PMMA blend, somewhat larger, close to

zero for the PC and relative large positive values for

the PLA/PS blends. These results are in accordance

with the particle sizes determined in the SEM study

(see Figure 6) and agree well also with the strength

of the blends (Figure 3).

The above conclusion and earlier experience showed

that interactions and miscibility are closely related

to structure and mechanical properties. A model

developed earlier first for particulate filled poly-

mers [74, 75] then adapted to blends [59, 60] allows

the determination of a parameter related to interac-

tion. According to the model the composition

dependence of tensile strength can be expressed as

shown by Equation (8) [75]

                     (8)

where !T and !T0
are the true tensile strength (!T =

!&, & = L/L0) of the heterogeneous polymeric sys-

tem (blend or composite) and the matrix respec-

tively, n is a parameter expressing the strain harden-

ing characteristics of the matrix, and B is related to

the load bearing capacity of the dispersed phase

[59, 74, 75]. This latter is determined by interac-

tions as well as by the inherent properties of the

components as expressed by Equation (9)

                                                 (9)

where )Td
is the strength of the dispersed phase,

while C is related to stress transfer between the

phases, i.e. interactions, and was found to correlate

inversely with the Flory-Huggins interaction param-

eter [60].

According to the model, if we plot the natural loga-

rithm of reduced tensile strength [!Tred
=

!T(1+2.5%)/&n/(1–*)] against composition we should

obtain a straight line the slope of which is parame-

ter B and from that we can easily calculate C. In

Figure 9 the strength of the PLA/PC composites

was plotted against composition in the way sug-

gested by Equation (8). We obtain straight lines

indeed, i.e. the approach works and C can be calcu-

lated. Naturally, we can and must draw two lines

and determine two B and C values for the two sides

of the composition range, since the model assumes

a heterogeneous, dispersed structure. The two dif-

ferent B values can yield the same or very similar C

values, since the inherent strength of the matrix is

usually different [see Equation (9)]. Average parti-

cle size, interaction parameters determined from

solvent adsorption and by the method of Hoftyzer

and Van Krevelen [72], as well as average B and C

values are listed in Table 1. All quantities related to

component interactions agrees surprisingly well,

especially if we consider the simplicity of the

approaches used. All of them indicate very good

B 5 ln aC
sTd

sT0

b

sT 5 sT0
ln

1 2 wd

1 1 2.5wd

exp1BTwd 2

x923 5 x23

V1

V2

x923 5 x23

V1

V2

sT 5 sT0
ln

1 2 wd

1 1 2.5wd

exp1BTwd 2

B 5 ln aC
sTd

sT0

b
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Figure 8. Composition dependence of the Flory-Huggins

interaction parameter determined from solvent

uptake; (%) PS, (&) PC, (!) PMMA



interactions in the PMMA, weaker in the PC and

relatively poor in the PS blends.

3.4. Miscibility-structure-property correlations

The existence of the correlations mentioned in the

heading of the section is an accepted fact, but quan-

titative relationships are not available practically at

all. It is known, though, that the size of dispersed par-

ticles depends, among others, on interfacial tension

which can be related to the Flory-Huggins interac-

tion parameter [60, 62, 64, 76]. The relationship of

these parameters is supported also by the results

presented above and the data of Table 1. The thick-

ness of the interphase can also be related to the

interaction parameter, thus the volume of the inter-

phase and mechanical properties as well. The rela-

tionship between mechanical properties and inter-

action has been demonstrated above. Stronger

interactions mean smaller particles, larger interface,

thicker interphase, better stress transfer and larger

strength even if the structure of the blend is hetero-

geneous. The relationships are clear qualitatively.

However, along these lines quantitative correlations

can be also established as shown earlier. Following

the line of thought described above inverse correla-

tion was predicted between parameter C determined

from mechanical properties and the Flory-Huggins

interaction parameter. Figure 10 shows the correla-

tion for a number of blends studied earlier [60, 75,

77]. $ was determined by solvent uptake and C

determined in the way described above. The general

correlation is clear and the PLA blends studied in

this project fit it quite well. Data were taken from the

literature for the PLA/poly(butyl succinate) (PLA/

PBS) biopolymer blend and it also agrees with the

rest of the results. Figure 10 proves the existence of

the correlations discussed here and provides a means

to predict the behavior of most polymer blends

including those of biopolymers with acceptable

accuracy.

4. Conclusions

The study of PLA blends prepared with three com-

mercial polymers having differing chemical struc-

ture showed that the structure and properties of the

blends cover a wide range. All three blends have

heterogeneous structure, but the size of the dis-

persed particles differs by an order of magnitude

indicating dissimilar interactions for the correspon-

ding pairs. Properties change accordingly, the blend

containing the smallest dispersed particles has the

largest tensile strength, while PLA/PS blends with

the coarsest structure have the smallest. The latter

blends are also very brittle. Component interactions

were estimated by four different methods, the deter-

mination of the size of the dispersed particles, the

calculation of the Flory-Huggins interaction param-

eter from solvent absorption, from solubility parame-

ters, and by the quantitative evaluation of the com-

position dependence of tensile strength. All

approaches led to the same result indicating strong
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Figure 9. Determination of parameter B (see Equation (8))

for the PLA/PC blend; the calculation of the two

B parameters assumes PLA (left line) and PC

(right line) matrix, respectively

Figure 10. General correlation between component interac-

tions ($) and mechanical properties (parameter

C) for a wide variety of blends; (&) results of

earlier studies [60, 75], (+) PLA/PBS, data

taken from the literature [77]



interaction for the PLA/PMMA pair and weak for

PLA and PS. A general correlation was established

between interactions and the mechanical properties

of the blends. The results prove that PLA/PMMA

blends possess adequate property combination to

use them in the automotive and electronic industry.
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