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END-OF-LIEE OPTIONS OF PLASICS MobeS

Plastic waste in million tonnes (left-hand axis) by waste management category, after disposal

of recycling residues and itter collection
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PLASTIC RECYCLING FobesSh

loday, mechanical recycling s the recycling process providing the highest quantities of recycled
plastics. As a complement, different chemical recycling technologies have also been developed [1].
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EXPANDED POLYSTYRENE (EPS)

Low thermal conductivity (excellent

insulation),flexible mechanical properties, good S N A A e e
enerqy absorption (packaging). pc,[ymemmon

Low cost per volume/cost-effective,

versatility in shapes, sizes and compatibility styrene polystyrene

with a wide variety of materials

V Highly voluminous products taking up much

B space during transporting, major post-consumer
waste product because of low rate of recycling
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EPS RECYCLING TECHNOLOGIES MobeS)

— For the recycling of EPS, melting or solvent treatment are required to reduce the volume and
to be reshaped subsequently (2]
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EXPERIMENTAL SEI-UP
Bentoy perOX|de B90)

EPS waste

Dissolution EPS waste in styrene

duspension

polymerization reaction

Beads of rPS new

Dispersing Pol‘yvinl alcohdl product
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EXPERIMENTAL CONDITIONS =y
e Styrene (3} WEPY 3P0 ;0 PVA Tempoerature [ime
) ) ) ) ) (1) h
St_30min 336 - 00633 66./ 00633 70 05
3t_Th 33 - 00833 66./ 00633 70 1
St_zh 330 - 00833 66./ 00633 70 /
ot_/h 33.3 - 00833 66./ 00833 70 /
P320_30min 33.3 34 00833 66.6 0086/ 70 05
P320_Th 33.3 34 00633 6b./ 00860 70 1
?320_2h 33.3 3.4 00633 66.8 00834 70 /
P320_/h 33.3 34 00633 66.9 00856 70 /
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GPC RESULTS Pobest)

6PC results for rPS20 polymers show that as the reaction time increases, it is possible to note a slight shift of the molecular weight distribution curve towards higher values of

molecular weight. In particular, no bimodal distributions are observed suggesting that styrene is able to polymerize quickly, reaching high M, at low times.
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DIFFERENTIAL SCANNING CALORIMETRY (DSC) MoDeSh)

From the second heating ramp, it is possible to note that in the case of 3, @ sudden 1, increase occurred after ‘h of polymerization, while the product of 5t_/h synthesis shows 3

mild increase of |, values for higher reaction times. As regarding the r?320 polymers, the increase in |, values wes more gradual
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KINETICS GPC AND DSC RESULLS HobeS)

In the case of the polymerization of neat 3t, an increase I the case study of the polymerization a sudden increasing of |, after Th
of molecular weight is observed only after Zh reaction. due to the formation of polymers in the monomer solution
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THERMOGRAVIMETRIC/DERIVATIVE (T6A/DIG)

amPles WOW7 ( ) peak ( )
St_30min 3581 4133
St 3785 0% | |
G oh W6 1097 with a lower molecular weight tend to
St/ 3149 4100
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From the analysis of T6A/DIG, it is possible to note that the polymers

thermally degrade easily

Derivate Thermogravimeitric Analysis (DTG)
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THERMOGRAVIMETRIC/ DERIVATIVE (TGA/DIG) MoDeSh)

Samples Tigug ( e [
PS20_30min 385.5 409.0
iP520_h 3819 4104
iPS20_2h 31 409
iPS20_/h 3844 408.8

Weight [%]

05-09-2023

Thermogravimeitric Analysis (TGA)
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As regarding the rPS20 products, it is possible to evidence that the polymers show a

value of the similar thermal stability with the same pattern degradation temperature.

Derivate Thermogravimeitric Analysis (DTG)
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CONVERGIONE MONOMER

damples Styrene conversion (%) Vield (1)
t_J0min 15 15
ot _Th L6 L6
St_th 114 14
St_/h 209 209
rPS20_30min i 33
PS20_Th /3 465
PS20_th 139 3
PS20_Th 31 o/4

9 mass sample recovered
Veld (1)= P 9 100
mass St loaded (g)

[mass sample recovered (g)—ESP loaded (g)]

St conversion(Z)=
mass St loaded (g)

* 100

Styrene conversion (%)
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CONCLUSIONS
N\

This “one-pot "recycling technology could represent an important route for
recycling of discarded polymer materials

The presence of wtPY affects the kinetics of polymerization of styrene.

/
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FUTURE PROSPECTS

Evaluate the conversion degree of styrene at each reaction time.

Increase the amount of EPY waste recycled (up to S0 w/w), in order to evaluate how the

amount of wtPY affect the polymerization kinetics and molecular weight (Mw) of the polymers

Characterization of structural, theological, thermal and mechanical properties of the st polymers

and the new polymers obtained by this recycling technology with different amounts of wEPS.
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EPS CHARACTERIZATION
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