
This paper consists in two different projects.

In the first part (Part I), which purpose is the characterization of a viscoelastic polyol, to be used in foam production 

with specific characteristics, research results of viscoelastic polyol characterization, as well as the research of the 

efficiency of four inhibitors of the oxidation process for the same viscoelastic polyol, are presented. 

In the second part (Part II), which purpose is the elaboration of a candidature to a project for the development of a 

prevention strategy against 2,4,6-TCA forming molds in cork, the research and results about inhibitors of the 2, 4, 6 

– TCA´s formation are presented. This second part is a preliminary study to support a project candidature to a 

financed program, which will be presented, attached to this paper.

Part I

The production and use of slow recovery “viscoelastic” polyurethane foams have increased rapidly over the 

past few years. Their unique performance characteristics, which include shape conformance, vibration and sound 

damping, and energy and shock absorption, make these the foams of choice for many diverse applications such as 

pillows, mattress toppers, automotive trim, sports and medical equipment, and ergonomic cushions and pads. 

These diverse applications require a wide range of foam grades with tailored performance properties.

New polyol and formulating technology is being developed to meet the increased demands for improved 

processing, wider grade latitude and improved performance properties of viscoelastic foam.

As mentioned before, there are many restrictions on viscoelastic foams production, thus it is important to know 

exactly which type and quantity of materials to use in its formulation. Therefore, the main objective of this project is 

the viscoelastic polyol characterization.

The viscoelastic polyol studied in this paper is a mixture of a di-functional polyether , with molecular weight of 670 

– 1050 g/mol, with a ratio between 20-70%, and a tri-functional polyether, with molecular weight of 2000-3500

g/mol, with a ratio between 30-80%, and with a functionality of 2,7.

This mixture presents molecules of glycerol polymerized with blocks of propylene glycol oxide and ethylene glycol 

oxide with the ratio of 60:40 (PO/EO).

The data found in this research is still far from assuring a correct formulation because it still presents large ranges 

of quantities. For the polyols of the mixture to be completely identified it is necessary to make experiments of 

mixing polyols, with the characteristics here identified and, afterwards, carry out comparison experiments between 

the polyols formed by the experiment mixtures and the viscoelastic polyol about which, this paper is about. In order 

to minimize the number of mixture experiments to be done, it is here presented mixing simulations of a group of 

polyols, with the characteristics necessary or, at least, approximated to these, to achieve the viscoelastic polyol.

Flexible foams may experience various types of oxidation with consequences to its physical properties. That is 

why, in its formulation are added inhibitors of oxidation reactions, which avoid or delay them. Once viscoelastic 

foams are a particular case of flexible foams, inhibitors of oxidation reactions must be added to its formulations as 

well. However, inhibitors of oxidation reactions are unique for each foam and its efficiency is also influenced by 

temperature. If one use the same inhibitor of oxidation reactions for a particular flexible foam in a viscoelastic foam,

the result will not be the same. And also, its efficiency will be different accordingly to the temperature. So, in this 

project, a research was conducted with four inhibitors of oxidation reactions in the viscoelastic foam and polyol 

C, at two different temperatures, near to the core temperature of the foam. The efficiency experiments were carried 

out by two different methodologies and it was possible to conclude that inhibitor 4 is the most efficient of all, for the 

viscoelastic polyol. 



Part II 

The cork is a natural product, which is capable of experience contaminations and, as a consequence, its properties 

may change. One of the contaminations is called “yellow spot”, which causes discoloration of the cork and a musty 

smell. These changes may influence negatively wine characteristics. (Rocha et al. 1996). The yellow spot is 

associated with the colonization of microorganisms capable of produce 2, 4, 6-Trichloroanisol (TCA), compound 

which gives bad taste to the wine. 

The TCA problem is one of the bigger concerns of wine industry. Research has been done all around the world 

with the purpose of isolating the causes of TCA contamination on cork stoppers and wine. However, although the 

origin of TCA contamination it is somehow clear there is still no idea about how to resolve this problem totally. 

Despite it is well established that the TCA is mainly formed by micro-organisms, specially moulds when in the 

presence of chlorinated compounds, usually chlorophenols, the efforts reached to achieve an effective treatment to 

eliminate completely this problem still does not exist.

However, TCA contamination has been decreasing in the last years. The cork industry has contributed to minimize 

the incidence of this problem. 

The aim of this study is to identify the microorganisms capable of producing TCA, especially moulds; research 

inhibitors for the TCA formation, compatible with a formulation of a polyurethane pre-polymer used in the 

production of cork stoppers from cork agglomerate. And also, propose an investigation project for the development 

of a preventive strategy for the TCA formation, based on the application of the inhibitors found, to the formulation of 

the pre-polymer.

In fact, through this study it was possible to isolate, in several samples of cork, especially cork stacks after boiling, 

disks and cork agglomerate presenting the yellow spot and which had been rejected by quality control because 

they exceeded the TCA acceptable value, several moulds, being the prevailing ones the Chrysonilia sitophila, 

Penicillium glabrum, Aspergillus niger and the  Trichoderma harzianum. And from these, the predominant was C. 

sitophila.

As inhibition strategy, the moulds were defined as the target to eliminate. If those do not exist in cork, there is not 

TCA formation. 

Experiments were carried out, at two different temperatures, with two commercials formulations of fungicides,

which active principals are Folpete and Penconazol. From the results was possible to conclude that the 

temperature does not influence the activity of the first fungicide, which active principle is Folpete, and it has activity 

in both Chrysonilia and Penicillium. The second fungicide, which active principle is Penconazol, is inhibited by 

temperature and presents activity only on Chrysonilia.

These experiments were carried out only in laboratory and it would be important to corroborate these results in the 

facilities’ environment of the cork industry and directly into the cork samples. Besides, it is still necessary to carry 

out experiments with the selected fungicides and the polyurethane pre-polymer to evaluate maintenance of activity.

These are proposals, which are explained in detail on the candidature to the financed program attached to this 

paper.


