able polymers by ring-opening metati
sation derived from bio renewable mc
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Synthesis & polymerisation

Diels Alder Esterlflcatlon Grubbs 2"9 Gen.
<J/\ ;\;): ROH ROMP, rt, DCE,
>97% conversion

577000 g/mol (1.03) 62000 g/mol (1.12) 52000 g/mol (1.16) 49800 g/mol (1.07)
T,391°C T,397 °C T,397 °C T,401°C
T,119 °C T.160 °C T.163 °C T.191°C

—— ONL-Isoamyl | —— ONL-Isoamyl
—— ONL-GE-C12 — ONL-GE-C12
—— ONL-GE-C16 1 —— ONL-GE-C16
—— ONL-C16Lin | ——ONL-C16Lin

Film via solvent casting from chloroform

Slight increase in T, and T, with longer

0 ’ | ' | ' | ' | ' | ' | ' | ' | ' | ’ | ' | ' | ' Iinear Chain
0 100 200 300 400 500 600 700 800 100 150 _ _ o
T (°C) T (°C) Low intensity thermal transitions

Post-polymerisation modification

O @ Grubbs 2G .
THF/MeOH

o) OH

O

rarger_CONVersion [%] [g/mol] (D) , Frequency sweep

ONL-H 200 84 33100 73600 (3.21) 100000 = 10 mol%
ONL-H 10 93 1800 2700 (1.52) E —=—7.5mol% -
ONL-H 100 90 17600 69800 (2.88) ' ~ = 5mol% y A AT ST

ONL-H 100 98 19300 69500 (2.60) 1Y § — —=— 10 mol%

_ | ] 7.5 mol%
ONL-H 300 89 52300 153000 (3.18) : | 3l I Ii“iiiiiliil e :5mg'];’ 0

IVln,theo IVIn,GPC [g/mOI]
Monomer 1 Monomer 2 DP

ONL-H 100 87 16900 47100 (1.83) © : o _ !!!!!!':’!g' ;_*3*“:

ONL-H 300 75 44600 29700 (1.32 ] E ",,‘
o E B

ONL-H 500 96 93700 51700 (1.92) | 3 e < - .w vv,,, 55

ONL-H ONL-GE-C12 100:100 93 51900 18600 (2.47) : 1T ¢ - v

vw

Polymer Crosslinker 5

Catalyst T[°C] concentration [wt%] [mol%] Gel T
EMI (0.75 eq) 80 14.5 10 1
NaHCO, (0.75 eq) 80 14.5 10 !
NaOH (0.75 eq) 80 14.5 10 —& 10 mol% B i e s

EMI (0.75 eq) 50 13 10 45, Phase ang|e = 7.5 mol% 0.001  0.01 0.1 1 10 | :00 1000 10000
EMI (0.75 eq) 80 10 10 ! fIJ(() mgi"/ . —=®— 5 mol% Complex shear strain (%)

A
EMI (0.75 eq) 80 8 10 7.5 mol% - 34 Pa

EMI (075 eq) 80 12 10 1 5mol% -17 Pa . 3
Ca(OH)2 (0.75eq) 80 12 / S 1 3 Increasing crosslinker amount = Increasing

EMI (0.75 eq) 80 12 10 !ll,. z

EMI (0.75 eq) 80 12 10 ' T Il F

Frequency (Hz)

elastic proportion of the gel

EMI (0.75 eq) - s no trend in crossover point

EMI (0.75 eq) ° : - :
EMI (0.75 eq) | - Phase angle 45° - increased gel stability with

EMI (0.75 eq) : :
Increased crosslinker amount

EMI (0.75 eq) Trend does not continue for CL >10 mol%

Expand on ONL derivatives Optimisation of ONL-H polymerisation with
Outlook Molecular weight <~ Thermal/Rheological protecting group chemistry

properties Copolymerisation
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