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INTRODUCTION
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Precursors

Partially bio-
based

From olls

PU
Isocyanate free

PU

(» Raw material ») PU from biobased  (») PU from
Vegetable oils polyols cyclocarbonates
Glycerin carbonate polyol + cyclocarbonate +

Isocyanate amine






TOOL BOX LahIge
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R
R—/ R + R—SH — R « Click chemistry »
R Primary alcohol in one step

Trans-esterification / Amidification

o o Range of precursors
oo M+ HN-R — g L Good yields

0
Q Q , O OH :
A R Y No thiol
R™ R Bio-based reagents




BIOBASED POLYOLS

POLYOLS BY THHEMNE COUPLING
a—— ~ -




POLYOL IN ONE STEP

Photochemical synthesis

Vegetable ol _ _ ,
+ HS(CH.,) ,OH U\_/_lnten5|ty 15W/cm
Initiator free

Solvent free
Thiol excess
= Purification

Lamp :'i Thermal synthesis
N

@ Radical initiator

Mild temperature 60°C
Stirring Solvent free
Thiol excess
Purification



http://sketchup.google.com/3dwarehouse/download?mid=89d0d591ea74fb71817eb4060116d6c9&rtyp=s7&fn=Untitled&ctyp=sm&prevstart=12&ts=1259455513000

POLYOL IN ONE STEP
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stryo
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Main reaction TG

S~
products o
75%
RycO_O Th!ol—ene_
onto triglycerides
O+ ORrg
Intermolecular / Intramolecular
coupling coupling
21% / Disulfide 4%
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Desroches et al, Macromolecules, 2011, 44,2489
Boutevin et al, 2012, WO 2012/001315 A1



POLYOL IN ONE STEP

Thermal synthesis 2 kg

initiator : AIBN

75°C

Thiol / double bonds ratio : 2/1
Liquid-liquid extraction Droramirs

—a— huile de soja
—e— huile de soja hydroxylée

TEP properties:

f 3

Viscosity 3 Pa.s

Oligomers 21 %wt. GPc THF)
i

S/\/OH T T T T T T T T T T T
OW 1000 2000 3000 4000 5000 6000
(@]

(@]
s M (g/mol)



BIOBASED POLYOLS
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AnDI OLS0 SYNTHESI S

Vegetable oils Esters Glycerin
0O
O H3C\O)J\/\/W:M\
J\/\/\/\/a/a/\/\ OH
E) 0 [cat] 0 OH
/U\/\/\/\/:\/\/\/\/ +3 CHzOH |_|‘°’C\O)J\/\/\/\/a/\/\/\/ ¥
Oo
W\/\/\/ i o
° - Hsc\o)J\/\/\/\/:\/\/\/\/

Diol synthesis based on the ester mixture
- ester/amide functions
- different number of atoms
between the OH functions

« Biodiesel »

OH

< >

Na




nDI OLS0O SYNTHESI

o s> 1O S
iotyo A oo
MED,, DED,
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o S/\/OH | HO\/\S o o S/\/OH
H
N S UL o §~C AN I
7 7 HO 7 7 H XH 7 7
MAD,, KJ ’ DAD,
on MAT;

Desroches et al, EJLST, 2012,114, 1, 84
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nDI OLSo SYNTHESI S

—a— MED2

Esterification 100 °C, cat. APTS, 7h oo bEDbZ

yield > 95%mol
Amidification 100 °C, 48h

yield > 98%mol
Thiol-ene coupling 60 °C, AIBN, 8d

yield > 98%mol

1OIOO ZOIOO 30100

M (g/mol)

By produts

Monoesters/diesters = 20 %wt
Amides = n.d.

Oligomers due to thiol-ene coupling

o

a 5bSwt %




BIOBASED POLYOLS

POLYOLS BY RING OPENING
a—— ~ -




EPOXYDIZED OILS

Bio-based carboxylic acids

(@] . -
Glycolic acid
Bioassimilation T f Bioassimilation
l12ry Alcohol pe lay Alcohol
Hoj\l
NS &
P Y Model
o o Low price

— Polyols with f = 4 Pe AAP



EPOXYDIZED OILS

Protocole

Lactic & glycolic acids
Acid/epoxy ratio = 2/4
80 °C, 4h

Solvent free

Initiator free

Extraction
Acid/epoxy ratio = 5/4
100 °C, 40h

Solvent free
Initiator free
Extraction

“SPE c IFIC
D

—> Extrapolation 1 kg - DpoLYMERS



EPOXYDIZED OILS

Polyol ALP AGP AAP
f 5,3 4,9 4,3

Conclusion : f > f; ., due to oligomers (GPC THF i RI detection)

triglycerides —=—ALP
—e— AGP
—a— AAP

oligomers

2500 5000 7500 10000 12500 15000
M (g/mol)

Desroches et al, J Pol Sci, submitted



BIOBASED POLYOLS

POLYURETHANES




Protocole

Hardener Voramer 2093 : MDI prepolymer, mixture
NCO NCO NCO
OCN”~ ‘g ‘ “NCO ‘ ‘ “NCO ‘O ‘O
4,4'-MDI 2,4'-MDI 2,2'-MDI
OCN Ncg . NCO
i

.. n=123..
oligoisocyanates

NCO/OHratio a 1, 05

Cross-linking  Room temperature
Catalyst free



PU SYNTHESIS

o] S/\/OH o OJ\R
E) ™ {w
OW OH -O L. O 2%
B U M”T:r_w g
PU-DED PU-ALP
PU-TEP X PU-MED, PU-AGP PU-MAD, PU-MAT,
PU-AAP
Tg 0°C 20°C 45 oC 60 °C 100 °C

Glass transition temperature parameters

Amide function
Cross-linking density



