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PLA and PET slow degradation rates raise concerns regarding environmental
pollution. Due to similar applications and properties, post-consumer PLA s
anticipated to contaminate PET waste streams, causing hazing and degradation in
rPET. Selective enzymatic depolymerization of PLA/PET mixtures is herein
suggested as an innovative route for plastic waste separation and recycling.
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Chemical depolymerization & kinetics Accelerated Weathering

dM, — — k
y=— :ktn:>Mn _Mn:_
120000 dt 0 n+l

110000 4
100000 -
90000 -
80000 -
70000
60000 4 4
50000 -
400004 |
300004 |
20000 -
10000
0

—=—M, Ingeo 3001D

—=—M,, Ingeo 3001D 1.2
“— M, Ingeo 4060D 11,04 o

——M,, Ingeo 4060D e

y=0.490x + 8.095 R?=0.860 .-

1041 y=0.730x + 7.032 /°
] R2=0.988

Molecular weight (g/mol)

{:90.139125)( PET —o—@@—g—o—+-on ———O—EQE—O— * He
photo- o

. . ] )
oxidation —oA e — 'O@Q@°

R%=0.982

e -
||||||||||||||||

0 48 96 144 192 240 288 336 384 432 480 528 576 624 672 720 9,4 .

- i Re ime Il | Regime Ill
Hydrolysis time (h) 92 Feglmle : r 9 ,g . 100000
3,0 35 4,0 4,5 5 0 5,5 6,0 6,5

Int 90000 Mw PLA
40000 80000 4 A —+—Mn PET

70000

35000 ~ Non- autocatalytic d[C00]
= - =k [COOT"
end-group models dt

60000
k units 10004&p1ot R? 1000kmean  RSD (%) AS?

. 1
25000 - meq/(kg h) 1.1-10% 0.970 8.8-10° 30000 7 N

1 1/h 2.1-10% 0.985 1.9-107 15.9 1.8-10+ 40000
o Power-law model r=— di =kit" 30000 — .
15000 - de 1 "
\ k units 1000£p10t R? 1000kmean RSD (%) AS? 20000 o, & A A . /‘
] 10- 1

10000 -0.13  kg/(meq h?%7) 4.87 0.960 4.89
10000 e
6 é ‘lt é 0 200 400 600 800 1000 1200 1400 1600 1800
Glycolysis time (h) Weathering time (h)

30000

MW (g/mol)

Mn (g/mol)

Different PLA and PET waste models were prepared to simulate improper disposal:

* Kinetic models predicting the PLA and PET oligomers’ molecular weight during
hydrolysis and glycolysis were developed.

* PET: susceptible to UV radiation during accelerated weathering, but no chain
scission due to hydrolysis or photolysis.

* PLA: susceptible to hydrolysis and photolysis, up to a critical value at 600 h of
accelerated weathering.
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