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Uplatnenie vysledkov projektu

Vysledky su vyuzitelné pri zlepSovani poziarnej odolnosti dreva predupravou termickou
modifikaciou a tlakovo-vakuovou impregnaciou kombinacie nanocastic s roztokmi
kremicitanu sodného.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Cielom rieSenia projektu bolo zlepSenie protipoZiarnej odolnosti dreva prostrednictvom
novych retardérov horenia najma na baze nanoCastic a prirodnych latok. V ramcirieSenia
projektu boli testované viaceré retardéry horenia dreva (syntetizované planarne Castice
TiO2, tetrabutyl ortotitanat (TBOT), nanoCastice (TiO2, ZnO, SiO2), prirodné latky (rézne
druhy arabinogalaktanu, expandovatelny grafit), v kombinacii s komerénymiretardérmi a
réznymi koncentraciami vodnych roztokov Na2SiO3 anorganickych soli). Boli aplikované
viaceré spdsoby nanasania retardérov horenia na vzorky dreva (natieranie, postrek,
pbésobenie ultrazvuku, vakuum, tlak, vakuovo-tlakova impregnacia). Z vykonanych
experimentov a ziskanych vysledkov vyplyva, Ze najvhodnejsi spésob aplikacie testovanych
retardérov na drevo je vakuovo-tlakova impregnacia nanoCastic v kombinacii s vodnym
roztokom Na2SiO3 a postrek expandovatelného grafitu s vodnym roztokom Na2SiO3.
Retardac¢ny u€inok bol porovnatefny s komerénymiretardérmi, vyhodou retardérov
testovanych v ramci projektu je ich vhodnost’ z environmentalneho hfadiska, najma
nanocastic oxidu kremicitého a titani¢itého, naproti tomu oxid zino€naty ma negativny dopad
na zivotné prostredie. Bolo zistené, Ze termicka modifikacia dreva mierne zlepSuje
protipoziarne vlastnosti dreva. Pozornost bola venovana aj vyvinu a modifikacii analytickych
metod, ktoré boli aplikované v priebehu rieSenia projektu, pri€¢om hlavny déraz bol zamerany
na separacné metody, najma rozmerovo-vylu¢ovaciu chromatografiu hlavnych biopolymérov
dreva — celulézy, holoceluldzy a ligninu. Hlavny ciel projektu bol dosiahnuty spinenim
vSetkych Siestich Ciastkovych cielov.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The aim of the project was to improve the fire resistance of wood through new flame
retardants, especially based on nanoparticles and natural substances. Several wood flame
retardants were tested (synthesized planar TiO2 particles, tetrabutyl orthotitanate (TBOT),
nanoparticles (TiO2, ZnO, SiO2), natural substances (various types of arabinogalactans,
expandable graphite), in combination with commercial retarders and various concentrations
aqueous solutions of Na2SiO3, inorganic salts). Several methods of applying flame
retardants to wood samples have been applied (painting, spraying, sonication, vacuum,
pressure, vacuum-pressure impregnation). The performed experiments and the obtained
results show that the most suitable way of applying the tested retarders to wood is vacuum-
pressure impregnation of nanoparticles in combination with aqueous Na2SiO3 solution and
spraying of expandable graphite with aqueous Na2SiO3 solution. The retarding effect was
comparable to commercial retardants, the advantage of the retardants tested in the project
is their environmental suitability, especially nanoparticles of silica dioxide and titanium
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dioxide, while zinc oxide has a negative impact on the environment. It was found that the
thermal modification of wood slightly improves the fire-technical characteristics of wood.
Attention was also paid to the development and modification of analytical methods that were
applied during the project, with the main emphasis on separation methods, especially the
size-exclusion chromatography of the main wood biopolymers - cellulose, holocellulose and
lignin. The main goal of the project was achieved by fulfilling all six sub-goals.
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