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Fig. 3. ATR-FTIR spectra of the composites in different spectral range, obtained by grinding approach: a,b) EPS matrix, c,d) ABS matrix and e) by laminate approach:

with EPS and ABS matrix.

with 1 mm thickness at 200 °C, 50 bar for 5 min. Net layers and PS thin
films were arranged in alternate layers (9 layers: 5 of FN and 4 of matrix)
obtaining a composition with 50% of FN. The samples were compression
molded at 200 °C, 50 bar for 5 min to obtain sheets 3 mm thick. The
samples with ABS as matrix, were obtained by using the same procedure.

2.3. Analytical techniques

Fourier Transformed Infrared (FTIR) spectra of the net and of the
prepared samples were recorded at room temperature by means of a
Perkin Elmer Spectrum 100 FTIR spectrometer (PerkinElmer Inc., Wal-
tham, MA, USA), equipped with an attenuated total reflectance acces-
sory (ATR), in the range 4000 — 650 cm . All spectra were recorded at a
resolution of 4 cm™!, 16 scans were averaged for each sample.

Thermal properties were determined using Differential Scanning
Calorimetry (DSC) and Thermogravimetric Analysis (TGA). DSC mea-
surements were performed using a TA-Q2000 differential scanning
calorimeter equipped with a RCS-90 cooling unit (TA Instruments, New
Castle, DE,USA). The instrument was calibrated in temperature and
energy with pure indium. About 5 mg of the samples were sealed into a
Tzero® aluminum pan. The measurements were carried out heating
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samples from 25 to 300 °C at 10 °C/min. High-purity nitrogen gas was
fluxed at 20 mL/min during all measurements.

TGA measurements were carried out using a Perkin Elmer Pyris 1
analyzer. About 5 mg of each sample were placed in a platinum open
pan and heated from room temperature to 800 °C at 10 °C/min in a
nitrogen atmosphere.

Morphological analysis was performed on the fractured surface of
the samples using a FEI Quanta 200 Field-Emission Gun (FEG) Scanning
Electron Microscope (SEM) (FEI, Hillsboro, OR, USA) working in high
vacuum mode with an acceleration voltage ranging from 10 to 30 kV
and using a secondary electron detector on the fractured surface of the
samples. Before the analysis, samples were mounted on aluminum stubs
and coated with Au/Pd alloy by means of an Emitech K575X sputtering
device.

Three-point flexural tests were performed on an Instron 4505 ma-
chine (ITW group, Glenview, IL, USA) at a crosshead speed of 2 mm/min
and with a span length of 48 mm to evaluate flexural modulus and
flexural strength. The specimen cross-section was 24 mm? for each
composition, 4 specimens were tested, and the average and standard
deviation values of flexural modulus and strength were calculated.
Fracture tests were performed by means of a CEAST Resil Impactor
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Fig. 5. Comparison of the mechanical properties between the different compositions; a) Modulus obtained from flexural test; b) Stress at break obtained from flexural
test; ¢) Resilience obtained from impact test.

Fig. 6. SEM acquisitions of surfaces fracture; a): FNEPS50; b) FNABS50; ¢) LFNEPS; d) LFNABS.
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