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Abstract

Objectives. The work set out to investigate the influence of the compounding and technological parameters of polymer biocomposite
materials based on polylactide (PLA) filled with the A-Len® thermoplastic compound (Alen) on their structural, thermophysical, and
mechanical properties, as well as to determine the mechanism of their destruction under the impact of ultraviolet radiation.

Methods. Films of PLA and Alen, as well as polymer composites based on them (PLA/Alen), were obtained using a flat die extruder
(MashPlast, Russia). The structural and morphological properties of the films were determined with a JCM-6000 PLUS scanning
electron microscope (JEOL, Akishima, Tokyo, Japan); their thermal properties were obtained using a DSC 204 F1 calorimeter
(NETZSCH, Germany). The chemical composition and degradation mechanism were analyzed by infrared spectroscopy with
an FSM-1201 spectrometer (Russia) fitted with an attenuated total internal reflection attachment. The mechanical properties were
examined using a Z010 ZwickRoell tensile testing machine (Zwick Roell Group, Germany). The effect of ultraviolet radiation was
assessed using an ultraviolet chamber.

Results. It was shown that the presence of Alen in mixtures with PLA affects the formation of a heterogeneous structure due to the presence
of polyethylene in the Alen composition. This mediated a reduction in Young’s modulus by 34% (to 1050 MPa) in comparison with the
initial value for PLA (1600 MPa). In the polymer composites, the PLA phase recrystallizes to yield a denser-ordered supramolecular
structure, while in the polyethylene phase, the segmental mobility of macromolecules decreases and crystallization process is hindered
by their different polarities to form an interface between the components under study.

Conclusions. The photodegradation mechanism in PLA/Alen polymer composites is shown to be primarily due to the presence of a pro-
oxidant additive in Alen, which initiates the oxidation process to degrade and subsequently fragment the low-molecular fraction
of polyethylene. In addition, the PLA matrix photodegrades through the Norrish Type II mechanism, which describes the oxidation
of polymer chains by a radical mechanism to produce C=C bonds. The developed polymer composites are promising for the fabrication
of certain polymer products due to their optimal performance characteristics and accelerated photochemical degradation kinetics.
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AHHOTaUuus

Hean. M3yunTs BInsHAE PeLeNTYPHO-TEXHOJIOTHISCKHUX MTapaMeTPOB ITOJMMEPHEIX OHOKOMITIO3MIMOHHBIX MaTepHaIoB Ha OCHOBE I10-
munaxtua (ITA), HalOTHEHHOTO TePMOTUIACTIYHEIM KoMTiayHioM A-Len® (Alen), Ha cTpyKTypHBIE, TeITOMDH3HIECKUE H e(opMAIIy-
OHHO-IIPOYHOCTHBIE CBOWCTBA, a TAKXKE OIPEICIIUTh MEXaHU3M JICCTPYKIUH HOJ ICHCTBUEM YIBTPA(QHOIETOBOTO M3y ICHHUSI.

MeTonbl. B padote nccienoBanu mienkn Ha ocHoBe [1JIA u Alen, a Takke monmumepHbie komro3unun Ha ocHoBe [1TJIA u Alen (TTJIA/Alen),
KOTOpBIE MOJTy4alIn Ha II0CKOLIENeBOM dKCTpyaepe bupmsl «MawlInacmy (Poccus). J{is BbIeyKa3aHHBIX 00BEKTOB ONMPE/IEIISIIH CTPYK-
TypHO-MOP(OIOTHIECKHEe CBOWCTBA Ha CKAHUPYIOIIEM dIEKTpoHHOM MuKpockonie JCM-6000 PLUS (JEOL, Axkucuma, Tokuno, SImonns),
Temnodusnueckue cBoiicTa Ha kanopumeTpe DSC 204 F1 (NETZSCH, I'epmanust). XMMUYECKHI COCTaB, a TAK)KE ONPEICIICHIE MEXaHH3-
Ma JIECTPYKIIMH OCYIIECTBIIIA METOIOM HH(ppaKpacHOi criekTpockonin Ha mpruoope PCM-1201 (Poccust) ¢ mprcTaBKoil HAPYILICHHOTO
MOJTHOTO BHYTPEHHETO OTpakeHUs. JlehopMaimoHHO-TIPOYHOCTHBIE CBOIMCTBA MCCIEAOBaIH Ha pa3pbiBHOM Mammae Z010 ZwickRoell
(I'epmanmust). BosneiicTBre ynsTpadHOIETOBOTO H3TYIESHHS OMPEACISUIN C IOMOIIBIO YABTPAPHOIETOBOM KaMEPHL.

PesyabTartsl. [lokazano, uto Alen B cmecsax ¢ [1JIA Biusier Ha 00pa3oBaHHE T'€TEPOTCHHON CTPYKTYPbI BCICACTBUE HAJIHYHS B €TO
cocrase nonmyTunena (I19). Otum onocpenoBano cHmkenne Moxyns ynpyrocta Ha 34% (1050 MIa) B cpaBHeHNM ¢ HCXOTHOH BesH-
ynoi [IJIA — 1600 MIla. IIpu stom st daser [IVIA B moauMepHBIX KOMITO3UIHUSAX OCYHIECTBIISCTCSA MEPEKPUCTAIIM3aLUs ¢ Oomee
IUIOTHBIM YHOPSAOYMBAHUEM HAIMOJIEKYISIPHOH CTPYKTYpHI, a A (a3sl 11D MponcXoanuT CHMKEHNE CerMEHTATbHON MOABMKHOCTH
MaKpOMOJIEKYN M 3aTpyIHEHHE MPOIecca KPUCTAUIN3AlUH BCICACTBUE UX PA3HON MONAPHOCTH C (POPMHUPOBAHHEM TPAHHIBI pa3jena
(a3 MexIy HCCIeTyeMbIMA KOMIOHEHTAMH.

BoiBoabl. Mexanusm (hOTONECTPYKIMH NMONMMEpHBIX kommosuimii TIJTA/Alen ocymectsisiercs 3a CHeT HAIMYUSA B COCTaBE TEPMOILIA-
CTUYHOTO KOMITayH/1a IPOOKCH/IAaHTHON 100aBKH, MHULIMMPYIOIIEH MPOLECC OKUCIICHHS, TTOCIIE Yero MPOUCXOUT pa3pyIeHne HU3KOMOJIe-
KyssipHOH (pakimu 19 ¢ nocnenyromeit ee pparmenranueid. Hapsiay ¢ atum, poronectpykims marpuis [TJIA npoTekaer no MexaHu3My
Hoppuma 11, 3axsmrodaroiiemMcst B OKMCIEHHHU TTOTUMEPHBIX LETeH Mo pajuKkaabHOMY THITY ¢ obpazoBanneM C=C-cBs3u. Takum obpazom,
pazpaboTaHHble OMOKOMITO3HIIOHHBIE TTOJIMMEPHbIE MAaTEpPUaIbl SBIISIIOTCS TIEPCHEKTHBHBIMU JUIs M3TOTOBICHHUS TIOJTUMEPHBIX H3/ISIHIl
3 HUX, XapaKTEePHU3YIOTCS ONTHUMAJIbHBIMU SKCILTYaTallHOHHBIMU CBOWCTBAMH M YCKOPEHHOH KMHETHKOH (DOTOXMMHYECKON eCTPYKIINH.

KnioueBble cnoBa MocTtynuna: 11.08.2025
nonunaktuz, A-Len®, kommaymn, 6uokoMno3utsl, YO-u3nyuenue, GoToaecTpyKIus HAopa6GoTaHa: 20.11.2025

MpuHaTa B neyaTtb: 13.02.2026
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INTRODUCTION

The growing relevance of wusing biodegradable
polymers is driven by the possibility of creating
promising, environmentally friendly materials to reduce
environmental impacts for use in the packaging, medical,
and agricultural industries [1]. The leading position of
synthetic thermoplastics in the packaging industry is
accompanied by an uncontrolled amount of polymer
waste, most of which accumulates in landfills to pollute
the environment. However, in many cases, polymers
synthesized from petrochemical feedstocks [2—4] can
be made biodegradable by modifying them with natural
fillers.

The modification of synthetic polyolefins with natural
polymers accelerates the fragmentation of the polymer
matrix due to the rapid biodegradation of the filler.
Such modifying additives include starch [5], chitin [6],
chitosan [7], and other natural polymers [8-10].
However, the formation of such composites can be
complicated by insufficient adhesion of the synthetic
matrix to the natural filler. An additional complicating
factor is the limited filler concentration (typically up to
30 wt %), which is due to the technological complexity
of producing dispersed filled systems. Increasing
the natural polymer content in the synthetic polymer
matrix above 30 wt % gives rise to a large number
of agglomerates, which may lead to defects in the
production of such composites [11-13].

A promising direction in recent years involves the
creation of biodegradable materials based on polymers
synthesized from renewable raw materials, in particular
polylactide (PLA), which reduces the dependence on
petroleum-derived polymers [14—-16]. PLA is a synthetic
polymer made from the lactide monomer, which can exist
in two optically active isomeric forms, L- and D-lactide, as
well as in the optically inactive form of meso-lactide. PLA
is a strong and rigid polymer comparable in performance
properties to polyethylene terephthalate and, following
appropriate plasticization, to polyethylene (PE) and
polyvinyl chloride [17]. PLA can be processed both by
extrusion to produce flexible films and by thermoforming
to produce rigid containers [18]. Although PLA is a
biodegradable polymer, it is important to note that its
biodegradation only occurs under certain conditions
(high temperature, pH, and humidity). Therefore,
PLA, like other polymers, is typically modified with
additives of various origins [19-21], although the desired
properties are not always achievable due to of their low
technological compatibility [22].

Another method for modifying synthetic
thermoplastics is the use of pro-oxidant additives, e.g.,
transition metal (Mn, Fe, Mg) stearates, which initiate
the decomposition of the polymer matrix and promote

accelerated oxidative degradation [23]. The main
advantage of using transition metal stearates consists
in their ability to modify a wide range of thermoplastic
polymers, including PLA, as well as their processing on
existing equipment designed for thermoplastics, their low
toxicity, and—unlike natural fillers—the short oxidative
degradation time of polymer materials produced at a low
mass fraction within the synthetic polymer [24].

Therefore, it is of scientific and practical interest to
analyze the properties of ternary composites based on PLA
filled with the thermoplastic compound A-Len® (Alen)
and determine their degradation mechanism, which is
currently insufficiently understood.

EXPERIMENTAL
Materials

The polymer matrix for the production of polymer
composites was made of the aliphatic polyester PLA
grade 524 (China). The additive used to initiate the
degradation of the polymer matrix was the thermoplastic
compound A-Len® TECH BDOOTY (India) with an
active (organic) substance content of 10 wt %. Table 1
presents the characteristics of the initial components.

Research methods

The components were mixed, plasticized, and
subsequently cast using a flat die extruder (MashPlast,
Russia) at a varying Alen content in mixtures with PLA
from 5 to 20 wt %. The resulting polymer composites
were films having a thickness of 60 £ 3 pum. Table 2
presents the temperature conditions to produce the initial
PLA and Alen films, as well as the polymer composites
based on them. Table 3 shows the compositions of the
polymer composites.

The effect of ultraviolet (UV) radiation on the
samples was determined using an UV chamber
containing two PRK-4 quartz (mercury) lamps
producing radiation with a wavelength of A = 254 nm.
150 x 150 mm film samples were placed 30 cm from
the UV lamps, isolated from any external radiation
source, and exposed for 150 h with collection of
control samples every 25 h.

The thermophysical properties of the samples were
determined using differential scanning calorimetry on
a DSC 204 F1 calorimeter (NVETZSCH, Germany) in a
temperature range from 20 to 200°C at a scanning rate of
10°C/min and a sample weight of 10 + 1 mg under a flow
of inert argon gas. When studying the thermophysical
properties, the enthalpy of melting AH_ (J/g), melting
point 7 (°C), and glass transition temperature 7, . (°C)
were determined. The degrees of crystallinity a (%) of
Alen and PLA, as well as polymer composites based on
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Table 1. Characteristics of the initial components

Component Melt flow index, g/10 min Young’s modulus, MPa | Elongation at break, % Density, g/cm?
PLA 8.7 1600 4.2 1.24
Alen 17 600 3.2 0.97
Table 2. Temperature conditions to produce polymer composites
Temperature conditions of flat die extruder zones, °C
Polymer composites
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
PLA 165 168 170 173 175
Alen 120 125 130 135 140
PLA/Alen 165 168 170 173 175
Table 3. Compositions of polymer composites
Concentration, wt %
Polymer composites
PLA Alen
PLA 100 -
Alen - 100
PLA/Alen5 95 5
PLA/Alenl0 90 10
PLA/Alenl5 85 15
PLA/Alen20 80 20

them, were found using the enthalpies of melting of fully
crystalline PE (293 J/g) and for PLA (93.7 J/g) according
to ISO 11357-1:2023 “Plastics. Differential scanning
calorimetry (DSC). General principles”!.

The chemical composition and photodegradation
mechanism were determined by FTIR spectroscopy with
an attenuated total internal reflection (ATR) attachment
using an FSM-1201 spectrometer (Russia) with a
resolution of 1.0 cm™! (spectral wavenumber range of
4000-375 cm™!) at a temperature of 23 £ 2°C according
to GOST 57939-2017>.

Performance properties were measured in accordance
with [SO 527-3:2018 “Plastics. Determination of tensile

properties™. Tests were conducted on a ZwickRoell Z010
tensile testing machine (ZwickRoell Group, Germany).
Specimens for testing strength and deformation
properties were obtained using a type 1B punch
(EN ISO 527-3:2018) with dimensions of 50 x 10 mm.
The maximum permissible error of load measurements
did not exceed 1%. The maximum deviation in specimen
width was 0.1 mm. The average value was determined
from 10 measurements. Tests were carried out at a sample
deformation rate of 50 mm/min. The strength properties
were measured as Young’s modulus (£) and tensile stress
at break (o), while the deformation properties were
determined as elongation at break (g).

1" ISO 11357-1:2023. Plastics — Differential scanning calorimetry (DSC). Part 1: General principles. https://www.iso.org/standard/83904.html.

Accessed January 22, 2026.

2 GOST 57939-2017. National Standard of the Russian Federation. Polymer composites. Infrared spectroscopy. General principles. Moscow:

Standartinform; 2019.

3 ISO 527-3:2018. Plastics — Determination of tensile properties. Part 3: Test conditions for films and sheets. https://www.iso.org/stan-

dard/70307.html. Accessed January 22, 2026.

Tonkie Khimicheskie Tekhnologii = Fine Chemical Technologies. 2026;21(2):212-225 215



Structure, properties, and photodegradation of polymer biocomposites

based on polylactide filled with A-Len® thermoplastic compound

llya Yu. Vasilyev,
etal.

The structural and morphological properties of gold-
sputtered samples were examined using scanning electron
microscopy with a JCM-6000 PLUS microscope (JEOL,
Akishima, Tokyo, Japan) with a secondary electron
detector at accelerating voltages of 10 and 15 kV.

RESULTS AND DISCUSSION
Thermophysical characteristics

The thermal analysis curve of PLA (Fig. 1a) contains two
peaks: the first at 65°C corresponds to the glass transition
temperature, while the second identifies the presence of a
crystalline phase at a melting point of 157°C. Figure 1b
depicts a characteristic endothermic melting peak at
125°C corresponding to the melting point of PE, which is
part of the thermoplastic compound. The thermal analysis
curve of the PLA/Alen polymer composite containing
20 wt % Alen (Fig. 1c) contains two endothermic peaks
corresponding to the melting points of PE at 118°C and
PLA at 153°C.

The addition of Alen to PLA at a content of 20 wt %
causes an increase in the enthalpy of melting and degree
of crystallinity of the PLA phase (Table 4). This occurs
as a result of recrystallization, which causes a denser
ordering of the PLA supramolecular structure due to

the presence of the crystalline PE phase in the polymer
composite. The shift of the endothermic peak of PE
melting to a lower temperature of 118°C indicates the
formation of more defective small crystals, which is
caused by a decrease in the segmental mobility of PE
macromolecules which hinders the crystallization
process.

Following 150 h of exposure to UV radiation, the
thermophysical properties of films based on the initial
PLA and Alen components, as well as the PLA/Alen
polymer composites, are observed to change (Fig. 2).
For the irradiated PLA-based film, in comparison with
the initial, the enthalpy of melting increases by more
than 3.5 times and a cold crystallization peak appears
on the thermal analysis curve at 105°C. At the same
time, the melting point decreases by 5.2°C. The increase
in the enthalpy of melting under UV irradiation is due
to the partial degradation of the amorphous phase of
PLA, which leads to a change in the supramolecular
structure of the crystalline phase, namely, the formation
of denser and larger crystals. Another explanation is
that the presence of a metastable crystalline structure of
PLA under UV irradiation is likely to promote continued
crystallization by breaking stressed tie molecules,
thereby increasing its degree of crystallinity [25].

0.0 exoT 00 exoT
-0.1 05 "’////////////////////////////////
s -0.2 2 /
% o %—10
~0.4 -3
-0.5 2.0
50 100 150 200 20 40 60 80 100 120 140 160
Temperature, °C Temperature, °C
(@) (b)
N exoT
-0.2
203
% 0.4
-0.5
-0.6
50 100 150 200

Temperature, °C

(©)
Fig. 1. Thermal analysis curves of melting of (a) PLA, (b) Alen, and (c) PLA/Alen20
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Fig. 2. Thermal analysis curves of melting of (a) PLA, (b) Alen, and (c¢) PLA/Alen20 following 150 h of UV irradiation

Table 4. Thermophysical properties of polymer composites

Exposure, h Sample w C AH_,)/g o, %
PLA 157 8.7 9.3
0 Alen 125 176 60.0
PLA/Alen20 153/118 14.5/5.9 15.5/2.0
PLA 152 30 32
150 Alen 125 155 529
PLA/Alen20 151/121 23.9/12.0 25.5/4.1

For the Alen-based film (Fig. 2b), the enthalpy of
melting decreases by 12%. The difference in the melting
point before and after UV irradiation does not exceed
1°C. The specific energy of the endothermic process
of the PLA/Alen20 polymer composite (Fig. 2c) also
increases in comparison with the initial (Table 4). For
example, for PE, the enthalpy of melting doubles, while
for PLA it increases by 1.7 times. Furthermore, the
melting point for the PE phase increases by 3°C, while
for the PLA phase it decreases by 1.6°C.

IR spectrum characteristics

The presence of intense absorption bands in the
IR spectrum of PLA (Fig. 3a) in the range of
1180-1077 cm™! indicates the presence of rocking
vibrations of the methyl CH; group, which identifies
high-molecular-weight PLA obtained by ring-opening
polymerization. Thus, PLA is an optically active
poly(D,L-lactide). The IR spectrum of Alen (Fig. 3b)
contains absorption bands at 2914 and 2847 cm!,
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indicating the presence of an asymmetric CH, group and
a symmetric CH, group, as well as an absorption band at
1462 cm™! characteristic of a scissoring CH, group. The
IR spectrum also includes a pronounced absorption band
near 1740 cm™; this band is not characteristic of PE, but
indicates that Alen includes a second component, which
contains a functional carbonyl C=0 group.

Wavenumber, cm™!
4000 3500 3000 2500 2000 1500 1000 600

Transmission —»

(a)
Wavenumber, cm™!
4000 3500 3000 2500 2000 1500 1000 500

Transmission —»

(b)
| Fig. 3. IR spectra of (a) PLA and (b) Alen

The presence of PE and the carbonyl C=0O group
constitutes an additive—a masterbatch, which also
contains active transition metal elements (Mn, Fe, Mg)
initiating the decomposition of the polymer matrix
through oxidative degradation [26]. Thus, Alen is a PE
composite with a pro-oxidant additive in the form of
transition metal stearates.

Apparently, the photodegradation mechanism of
PLA/Alen polymer composites is mediated by the
pro-oxidant additive in Alen, which then decomposes
and fragments the low-molecular-weight PE fraction.
The PLA matrix photodegrades by the Norrish Type 11
mechanism [27], a radical oxidation to form a C=C bond,
which appears as an absorption band in the IR spectrum
at 1654 cm ™! (Fig. 4). The IR spectrum also demonstrates
a change in the intensity of the characteristic absorption
bands of the PLA/Alen polymer composite, which also
confirms the process of photodegradation.

Scanning electron microscopy

The surface of the extruded PLA film (Fig. 5) is
characterized by a minimum number of defects,
which are presumably related to the manufacturing

Wavenumber, cm™!

4000 3500 3000 2500 2000 1500 1000 600

Transmission —»

Fig. 4. IR spectra of the PLA/Alen20 polymer composite:
(7) initial and (2) after 150 h of UV irradiation

50 pm

High-vac. | SED PC-std. 10kV . x500 3/5/2025' 1 000987

50/ pm:

5/29/20251 000972

High-vac. SED PC-high 15kV. X500
(W]

Fig. 5. Morphology of the surface of the PLA film: (a) initial,
(b) after 150 h of UV irradiation

process. After 150 h of UV irradiation, the surface
remained unchanged, indicating no visible signs of
photodegradation throughout the entire experiment.

The surface of the Alen film (Fig. 6a) shows scratches,
presumably formed during the extrusion process, and
spherulites (Fig. 6b) (average size in the image is ~7 um).
As the result of photodegradation following 150 h of
UV exposure, wide through cracks (Fig. 6¢) formed on
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D
3 ; 200 pm,
High-vac. SED PC-high 15kV x 100

- 5/29/2025 000959

— 200 m

High-vac, SED PC-std, 10kV.  x400, .+ 1529/2025

the film surface, the number of defects increased, and the
spherulitic structure became less visible (Fig. 6d).

Figure 7 presents the surface morphology of the
PLA/Alen polymer composite. When this composite
is produced by extrusion, a structurally heterogeneous
film forms (Fig. 7a). Higher magnification reveals
domains formed by phase separation of PLA and Alen
(Fig. 7b). Following 150 h of exposure in a UV chamber,
microcracks form on the surface (Figs. 7c¢ and 7d),
indicating photodegradation, most likely of the Alen
phase.

Mechanical properties

For the initial PLA and Alen films, the tensile stress at
break is 67.2 and 19.2 MPa, respectively, and the Young’s
modulus is 1600 and 600 MPa. Increasing the Alen
content in PLA blends to 20 wt % decreases the tensile
stress at break by 53% (to 31.5 MPa), elongation at break
by 29% (to 3.0%), and the Young’s modulus by 34% (to
1050 MPa) (Fig. 8). This is due to the formation of a

—_ 20 um
High-vac. SED PC-high 15kV x 1000

(b)

5/29/2025 000962

20/ pm
5/29/2025 000942

High-vacs ﬁED PC-std. 10kV x 1000
(d)
| Fig. 6. Surface morphology of the Alen film: (a) and (b) initial, (c) and (d) after 150 h of UV radiation

heterogeneous structure because of low intermolecular
interactions for the reason of the different polarities of the
initial components. The elongation at break for the initial
PLA film is 4.2%, while for the Alen film it is 3.2%.

Following 150 h of exposure to UV radiation, the
tensile stress at break for the PLA film decreases by 67%,
the elongation at break by 33%, and the elastic modulus by
50% (to 800 MPa) (Table 5). The mechanical properties
of the Alen film cannot be determined because of the
presence of a large number of through holes, which also
act as stress concentrators. For the PLA/Alen20 polymer
composite, the tensile stress at break, like the Young’s
modulus, decreases by 82% of the initial value, primarily
failing at the PLA/PE interface. The elongation at break,
which remains virtually unchanged in comparison with
the initial value of the PLA/Alen20 polymer composite,
amounts to 2.8%.

Thus, the developed polymer biocomposite materials
are promising for the manufacture of polymer products
due to their optimal performance properties and
accelerated photochemical degradation kinetics.
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Fig. 8. Effect of the Alen concentration on the Young’s
modulus of the PLA/Alen polymer composite

CONCLUSIONS

The photochemical degradation of polymer composites
based on PLA filled with A-Len® thermoplastic
compound was studied. During extrusion of the
polymer composites, the PLA phase mixed with A-Len®

20/ im ;
%1000 512012025 000982

(b)

(d)
| Fig. 7. Surface morphology of the PLA/Alen20 film: (a) and (b) initial, (c) and (d) after 150 h of UV radiation

undergoes a change in its supramolecular structure,
which manifests itself as an increase in crystallinity.
This is caused by the presence of the PE phase. For
this phase, the segmental mobility of macromolecules
is reduced, which causes the formation of more
defective and smaller crystals, resulting in decreased
crystallinity. The identified structural features of the
polymer composites contribute to a decrease in their
performance properties due to the different polarities of
the initial components.

Exposure of Alen and PLA/Alen to UV radiation
leads to the formation of structural defects along with
a reduction in deformation and strength properties.
The most likely explanation for photodegradation is
the presence of a pro-oxidant additive in Alen. In this
case, the low-molecular-weight fraction of PE undergoes
primary degradation, followed by fragmentation of the
PE matrix. PLA undergoes photochemical degradation
via the Norrish II mechanism, an oxidative degradation
by a radical mechanism to form a C=C bond.
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Table 5. Deformation and strength properties of polymer composites

Deformation and strength properties
Composites
Tensile stress at break, MPa Elongation at break, % Young’s modulus, MPa
0 h of exposure
PLA 67.2 42 1600
Alen 19.2 32 600
PLA/Alen5 55.1 3.8 1451
PLA/Alen10 44.0 34 1292
PLA/Alenl5 37.8 32 1181
PLA/Alen20 315 3.0 1050
150 h of exposure
PLA 22.4 2.8 800
Alen - _
PLA/Alen5 19.8 3.0 660
PLA/Alenl0 12.6 2.9 421
PLA/Alenl5 7.2 2.9 239
PLA/Alen20 5.7 2.8 189

The determined characteristics are of utility for
the development of biocomposite materials having
accelerated photochemical degradation kinetics.
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