
 

 

 

 
Research Project no. MSMC20 (Area: Chemical and Process Engineering) 

 

Minimum duration of the research internship: 5-6 months (MSc thesis) 

 
Formaldehyde-Scavenging Nanoparticles for High Performance Resins 

 

Prof. Carlos Baleizão, Prof. José Paulo Farinha 

 

E-mail: carlos.baleizao@tecnico.ulisboa.pt, farinha@tecnico.ulisloa.pt 

 

Formaldehyde is an essential component of water-based amino-resins, such as phenolic, melamine and urea-

formaldehyde resins (UFRs). UFRs are the most important adhesive for wood and cellulose-based 

composites,
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 with ca. 80% of total production (ca. 1M tons/year, of which ca. 14% by Sonae/EuroResinas). 

Due to the potential carcinogenic effect of formaldehyde, manufactures continue to pursue the reduction in 

formaldehyde emission from UFR-based products.
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UFRs are used in thermoset cure systems and the presence of free formaldehyde in the resin is necessary to 

induce the hardening reaction during the hot-press. The resin pH should be high enough to limit 

condensation/precipitation during storage, but sufficiently low to limit the emission formaldehyde from the 

cured products. Present strategies to decrease formaldehyde emission in cured resins all show low efficiency. 

 

Our GOAL is to develop a stimuli-responsive (or “smart”) catalytic system based on hybrid mesoporous silica 

nanoparticles (HMSNs) that decrease VOC emissions in urea-formaldehyde resins produced by Sonae 

Indústria, while increasing the resins shelf-life and enhancing the cured resin mechanical properties. 

The HMSNs will feature a release mechanism triggered by temperature increase, to promote specific acid 

catalysis of the formaldehyde reaction during the resin hot-press cure. 

 

The student (with appropriate knowledge of polymer chemistry and technology.) will be enrolled in a dynamic 

and challenging research environment, and will have the opportunity to contact with several spectroscopic and 

microscopic characterization techniques. 
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