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In this work, urea-formaldehyde (UF) resins modified with chitosan and hydrochar, biomaterials known as
adsorbents, were analyzed.

The most polluted places on our planet are apartments. The danger of pollution in the home has increased
tremendously, as housing technology has turned to better thermal insulation and cheaper materials. One of the
possible dangers is UF adhesive, which is most often used for the production of wooden panels, such as plywood,
chipboard or, Medium-density fibreboard (MDF). The main disadvantage of these adhesives is the emission of
formaldehyde (FA) from wood products. It is desirable to reduce the percentage of free FA in the resin itself because
it is known that FA vapors even in low concentrations can cause chronic respiratory diseases, while higher
concentrations can cause death in just a few minutes. Apart from free FA in the resin itself, which is spontaneously
emitted due to its low resistance to moisture, hydrolysis of the UF resin can also occur, which implies the breaking
of the bonds in the resin (methyl ether) and additional emission of FA into the environment. There are various ways
to reduce FA emissions from products bonded with UF resin. One way is the addition of various substances known
as “scavengers” of free FA in the resin.

In this work, the biomaterials chitosan and hydrochar were used as “scavengers” FA in UF composites. As a new
functional material, hydrochar is usually prepared from biomass and solid waste such as agricultural and forest
waste, sewage sludge, livestock, and poultry manure. The wide application of hydrochar is due to its ability to
remove pollutants, rehabilitate contaminated soil and reduce the greenhouse effect. Hydrochar, which was
synthesized for this experiment, was obtained from the spent mushroom subrateby the hydrothermal carbonization
at 180°C, autogenous pressure (2-10 MPa), and water medium in a hydrothermal reactor. The liquid phase in the
hydrothermal carbonization system plays an important role because it affects the increase in the number of surface
functional groups and forms a rich pore structure on the surface of the hydrosoot. In general, hydrochar is a
carbonaceous material with similar properties to activated carbon, so it behaves well as an adsorbent.

Chitosan, like hydrochar, is also a functional material. Chitosan is a natural linear polysaccharide containing
reactive amino and hydroxyl groups. The starting material for the production of chitosan is chitin, which is found in
the shell of crabs, shells and the wings of beetles. It is characterized by hydrophilicity, biocompatibility, and
biodegradability, and is non-toxic. Since chitosan is the only cationic polysaccharide of natural origin, it is
considered suitable for various biomedical and pharmaceutical research as a carrier of the active substance in
medicine, but also as an excellent adsorbent for anionic dyes.

Determination of free FA in modified UF resins was performed using the disulfite method. The results showed
that the percentage of free formaldehyde in chitosan-modified UF resin is 0.1%, while the percentage of free FA in
biochar-modified resin is 0.5%. These results are in accordance with the structure of chitosan, which also contains
amino groups, so during the in vivo synthesis of UF composites, there is an additional binding of FA with chitosan.
The hydrolytic stability of the modified UF resin was determined by measuring the concentration of liberated FA in
the modified UF resins, after acid hydrolysis. The percentage of liberated FA in both modified UF composites after
acid hydrolysis was similar (2.8% for the UF/chitosan composite and 2.5% for the UF/hydrocarbon composite,
respectively).
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