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Concept and objectives 
Nowadays a great interest is devoted to the production and use of biobased products. The main scope of the 
oxypropylation process is to obtain polyols, in the form of viscous liquids, which can be interesting co­
monomers to produce polyurelhanes and polyesters. Due to the high hydroxyl content of natural polymers 
(suitable substrates to be oxypropylated), the generated polyols are multifunctional, hence most adequate to be 
used in rigid polyurethane foam formulations. Additionally, their properties can be modulated through chemical 
modification, thus opening new avenues for their exploitation. 
Following that strategy, an oxypropylated producl (lOH of350) used as a model polyol, was modified by reacting 
it with a mixture containing phenyl isocyanate (PI) and toluene diisocyanate (TDI) at PIITDI molar ratios of 
100/0, 80120, 50/50, 20/80 and 0/1 00. This chemical system was chosen in order to guarantee a homogeneous 
medi um during the course of the reaction. Syntheses were perfonned in dichloromethane solution at room 
temperature under nitrogen, using DBTDL as catalyst, with a reaction time of 6 hours. 
Kinetics was followed by FTIR in transmittance mode using a liquid cell equipped with NaCI windows. For that 
purpose, sample aliquots were taken from the reaction medium at time intervals of 10 minutes during the first 
hour, 30 minutes during the second hour and at one hour intervals until the end of the reaction. Afier the 
established reaction time of 6 hours, residual isocyanates were neutralized with methanol and the final product 
purified, dried and characterized by FTlR and DSC. 

Results and Discussioo 
Figure I shows a typical plot of a FTIR experiment. Quantification of the isocyanate group conversion was 

_ _ _ _ _ _ _ _ o estimated from the isocyanate absorption band (2270 em-') 
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''''' "'Qte~\lrrt;e!!= ') 

Figure I. Typical FTIR plot. 

Aknowledgmeots 

'" intensity decay. lt was observed that as the PIITDI molar 
ratio decreased, i.e, as the content of the difunctional : 1 monomer increased, the final isocyanate conversion (time 

! = 360 min) decreased and the polymer Tg shifted towards 
00 I- higher values, thus cOIToborating ao increase in the 
,'" crosslink density. An increase of crosslinking density 

introduces restrictions on the molecular motion lowering 
NCO conversion and increasing the Tg value. In fact lhe 
produced polyurethanes changed from a highly viscous 
liquid (PIITDI= 100/0 and 80/20) to stiff solids 
(PIITDI=50/50, 20/80 and 011 00). In conclusion, the 
strategy used in this work demonstrates a way to modulate 
lhe final properties of the oxypropylated products. 

To FCT (project PTDC/CTM/7J49 112006JCOM-0 I-OI 24-FEDER-007 156) and LSRE (strategic project PEst­
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