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Project Overview
* Functionalization of biobased polymer Polyfarnesene (PF) into PPN
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* Upcycling of Recycled PET (rPET) waste with HyPF YT ) Ve /\/V\f\/
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» Functionalization of PF into HpPF and using it to make reconfigurable

HyPF using EMIC as catalyst and NMP as solvent vitrimers with rPET using dynamic transesterification chemistry

Functionalization of Polyfarnesene

+ + AN Zn(oac),
(o) o] HO o H (0 ]
_ n TBT
Epoxidation Hydrolysis PET Ethylene glycol
H,0, H,O0, H* 1eq 0.5 eq HO
O
(o) : (o)
OH
Table — Thermal Properties of PETHYPF_VITx PETHyPF_VITx
OH
Gel Content T (sec)
Sample T, (°C T (°C AH_ () AH_ () .
100 100 PETHyPF_VITO.5 51 240 47.271 46.697 40
A _
04 a) 0wl D) / 1 o) — - PETHYPF_VIT1 . 225 23.414 22.821 a8 90
80
A _ ]
N - / 90 PETHyPF_VIT2 235 13.395 12.525 75
S - *
S 60 PETHyPF_VIT1 31 230 16.555 17.227 74 30
g 70 80
® 50
[}
> 60 — = PETHYPFVIT1
5] a) 104 D0) y
30 50 -
20 A 60 -
0,8 -
10 40 A/ | 5
=3
0 T T T T T 30 T T T T T T T T 50 T T T T T T T T T T o
50mol % 100 mol % 150 mol % 200 mol % 250 mol % 25 30 35 40 45 50 55 60 65 70 60 80 100 120 140 160 180 200 220 240 260 5 QH 0,6 4
Oxidant Amount (%) Temperature (°C) Time (min) ';c'_,; o
T 0.4 -
Graphs showing the effect of a) oxidant concentration b) temperature c¢) Time on the conversion of Polyfarnesene to L
Epoxidized Polyfarnesene 024
s PETHYPF_VIT0.5
PETHyPF_VIT1
PETHyPF_VIT2
Exo dow PETHyPF_VIT1 00
0 50 100 150 200 250 , 1 1I0 1(I)0
Temperature (°C) Time (Sec)
I: u t ure p ros p ect a) DSC thermogram b) Stress relaxation

Heat &
Reprocess

m s Swollen in HFip
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I Depolymerization — Vitrimerization strategy
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Double dynamic network using Cystamine
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