
T = 260-280 °C

Extrusion

Structural Characterization:
During the manufacturing process:
 The average molecular weight of the material decreases by 40 percent
 The polydispersity of the material doubles

 The material cannot be used within the company's operating system

Thermal Characterization:
 Both PET Scraps behave as virgin PET, well crystallizing during cooling while 

recycled PET flakes (RF) has a low crystallinity degree
 The melting temperature (𝑇𝑚) of the PET scraps are between virgin PET and 

recycled PET

T = 160 °C
t = 4-5 min

CrystallizationMixing

Raw material silos
T = T External environment

T = 160 °C
t = 4 ore

Drying

T: 300 °C

Filtration Final ProductVirgin PET (V)

Recycled Flakes (RF)

+

Mixing with different percentage 
for specific intended application

Production waste from  turning on and off 
the instrument or changing material

Green Scrap (GS) 
(100 % V)

Black Scrap (BS)
(50 % V + 50 % RF)

360 ton/yearSpinning

Mechanical Characterization : 
 Elongation at break varies in the range of 0.6 -1.6 %
 As expected, the material is not suitable for the development of products with 

compression molding
 Due to the presence of Carbon Black as pigment in BS, the material was highly fragile it 

was not possible to obtain specimens for mechanical characterization (ND in the Table)

Thermal
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Instrument: Instron 5967

Width: 5 mm

Gauge length: 25 mm

Displacement velocity: 0.5 mm/min
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Mechanical

Specimen preparation: 
PET plates by compression molding
5 min, 270 ± 3 °C, 86.3 kPa → 
5 min, 270 ± 3 °C, 222 kPa → 
Cooling at 5 °C /min to 20 °C 

Properties Structural Properties Thermal Properties Mechanical Properties

Material
𝑴𝒏

(g/mol)
𝑴𝒘

(g/mol)
Polydispersity

Đ [‐]

Glass transition
𝑻𝒈 (°C)

Melting point
𝑻𝒎 (°C)

Crystallinity
𝝌𝒄 (%)

Elastic Modulus 
(GPa)

Deformation
at break (%)

Stress at 
break (MPa)

Energy at break
(J/m3)

V: Virgin PET 2.07 × 104 3.2 × 104 1.54 79.5 ± 0 258.0 ± 0.2 29.21 ± 1.31 3.4 ± 0.1 1.1 ± 0.4 36.2 ±11.6 (2.2 ± 1.5 ) × 105

RF: Recycled PET Flakes from post-consumer bottles 2.41 × 104 4.06 × 104 1.68 78.2 ± 0.3 246.7 ± 0.2 10.87 ± 7.07 3.2 ± 0.2 1.6 ± 0.9 43.5 ± 16.4 (4.2 ± 3.6) × 105

GS: Scrap from Green PET fiber production (100% V + pigment) 6.41 × 103 1.92 × 104 3.00 80.7 ± 1.7 253.2 ± 1.1 19.33 ± 0.47 2.1 ± 0.4 0.6 ± 0.2 19.4 ± 5.6 (5.7 ± 3.3) × 104

BS: Scrap from Black fiber production (50% V+ 50% RF + pigment) 3.8 × 103 1.55 × 104 4.08 80.3 ± 3.0 252.0 ± 0.3 28.59 ± 0.80 ND ND ND ND
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Post-consumer textile waste 
from

HUMANA

Industrial PET Scraps
from

Frana Polifibre

Design of a product

for architectural applications

Ceiling

Floor

Walls
Phase Change Materials (PCMs)Life extension for post-

consumer garment textiles
and identification of new
market for polyethylene
terephthalate (PET) waste
produced during fiber
production

+ +
PCM

Post-consumer textile

Industrial PET scraps 

1: Compression Molding 2: Film Stacking 3: Coating

Preliminary 

attempts

Outcomes 

 Compression molding of PET and textiles is not suitable

 A homogeneous non-woven structure for the textile is 

crucial

 Higher thickness (5-8 cm) for building insulation 

application is proper The textile degrades at temperature of 270 °C, 
adopted PET compression molding

Different Weaving patterns are responsible of distortion observed

Converting garments

to staple

Converting staples to panels 

Airlay Technology

Non-woven 

Textile panels

A B C

Solution of 
PET/HFIP (250 g/L)
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V: Virgin PET
RF: Recycled PET Flakes from post-consumer bottles
GS: Scrap from Green PET fiber production
BS: Scrap from Black fiber production
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PET/HFIP Solution(250 g/L)
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ρ = 0.071 (g/cm3) ρ = 0.08 (g/cm3) ρ = 0.087 (g/cm3)

Testing Set up

ρ = 0.889 (g/cm3)

3 heating cycles for the Specimen with PCMComparison between specimen with PCM and control sample 

Coating one side of Panel C Drying over night Coating 2nd side of Panel C Incorporating PCM under 
vacuum condition

Drying over night

PCM: Butyl stearate

S: Surface (W/2)

Thermocouples

4
𝑐𝑚

Specimen with PCM keeps the temperature at 20 °C for longer time The response of specimen with PCM is riproducibile

𝑳
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M: Mid Point (W/4)
C: Center
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