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Abstract

In the present, the fire protection of materials and structural elements can be carried out by various methods. A
method to enhance the fire safety of materials is their flame-retardant treatment. The research provided in the
framework of this paper focuses on protection of wood and wood-based materials by means of chemical substances
- fire and flame retardants which inhibit flammability. The experiment was carried out in laboratory conditions.
The protection coating according to manufacturer § recommendations was applied by using a brush on the surface
of OSB board samples with the dimensions of 50 mm x 40 mm. The retardant substance was applied in one and
then in two layers and in non-diluted concentration and diluted by water. The reference samples were untreated
samples of both materials. There were five samples made of type of material. The measurement of mass loss of
samples was provided by an unstandardized method. The results presented here regard the assessment of spruce
wood and OSB board treated by the retardant ISONEM ANTI-FIRE PAINT. The retardant effect on retardation
efficiency which was observed focuses on the thermal resistance of the materials, the changes in mass loss,
concentration levels influence and the number of applied coatings.  Based on the overall assessment, it can be
stated that ISONEM ANTI — FIRE PAINT is recommended to apply undiluted (in 100% concentration) and in two
layers. Discussing the foundation material, the better effect was achieved on the spruce wood than on OSB board
boards
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1 Introduction 1 Uvod

The increasing demands of safety and ZvySujuce sa poziadavky na bezpeCnost’ a
protection of human life, property, and the ochranu Tudskych Zivotov, majetku a
environment result in increasing requirements zivotného prostredia vedi zaroven aj K
on fire protection in work as well as home zvySujucim sa narokom na ochranu pred
environments. This, therefore, implies that poziarmi  ako v pracovnom, tak aj
there is a constant need to carry out various Vv sikromnom prostredi. Z uveden¢ho preto
fire protection measures inevitably including vyplyva neustala potreba vykonavania
the search for effective methods of modifying roznych protipoziarnych opatreni, ktorych
properties of flammable materials. It might be neoddelitelnou sucastou je aj hladanie
said that searching new methods of fire efektivnych metéd modifikacie vlastnosti
protection treatments of materials and in horlavych materidlov. MoZno povedat’, Ze
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general, changing the flammable materials
into non-flammable id one of the most
challenging aims of fire science.

In the present, the fire protection of
materials and structural elements can be
carried out by various methods. From the
viewpoint of the applied technology, these
methods can be introduced: coatings
(intumescent, sublimation), wet-application
system (fire renders and heat  resistant
plasters, spray-on coatings) or board and
casing systems (siding by non-flammable
materials) [1]. According to the authors [2, 3],
quality and functional system of protection
does not depend only on the choice of suitable
retardant and appropriate application method
but also on correct assessment of exposure
condition of the material /structural member
being protected, and on foundation condition
where the protective coating shall be applied
including drying time if it concerns a paint
etc.

The research which we work on also deals
with fire protection treatment of flammable
materials. The research focuses on protection
of wood and wood-based materials by means
of chemical substances - fire and flame
retardants which inhibit flammability.

The results presented here regard the
assessment of spruce wood and OSB board
treated by the retardant ISONEM ANTI-FIRE
PAINT. The retardant effect on retardation
efficiency which was observed focuses on the
thermal resistance of the materials, the
changes in mass loss, concentration levels
influence and the number of applied coatings.

2 Material and Methods

The experiment was carried out in
laboratory conditions. The protection coating
according to manufacturer $
recommendations was applied by using a
brush on the surface of samples with the
dimensions of 50 mm x 40 mm. The retardant
substance was applied in one and then in two
layers and in  non-diluted  (100%)
concentration and diluted by water (75%)
concentration. The reference samples were
untreated samples of both materials. There
were five samples made of type of material.

The measurement was executed by an
unstandardized method in the following
procedure. The samples were exposed to
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hladanie novych sposobov upravy
poziarnotechnickych vlastnosti materidlov
a celkovo premena horlavych materialov na
nehorlavé je jednym z najnarocnejsich cielov
poziarnej vedy.

V sucasnosti mozno protipoziarnu ochranu
materialov/konstrukénych prvkov realizovat
viacerymi spdsobmi. Z hladiska vykonanej
technologie sa moze jednat o naterové
systémy (intumescentné,
sublimujtice), systémy na baze mokrej
technologie (protipoziarne omietky, nastreky)
alebo systémy na baze suchej technoldgie
(obklady z nehorlavych materialov) [1].
Podra autorov [2, 3] kvalitny a funkény systém
ochrany zavisi nielen od vhodného vyberu
retardéra horenia a vhodnej aplikac¢nej metody,
ale aj od spravneho  zhodnotenia
podmienok expozicie chraneného
materialu/konstrukéného prvku, tiez od stavu
podkladu na ktory sa bude ochranny systém
aplikovat’, resp. aj od casu schnutia ak sa
jedna o naterovu latku a pod.

Vyskum, ktorému sa venujeme tiez suvisi
s  protipoziarnou  upravou  horlavych
materialov. Zameriavame sa predovsetkym na
ochranu dreva a materialov na baze dreva,
prostrednictvom  chemickych  latok -
retardérov  horenia, ktoré napoméahaju
k znizovaniu ich horlavosti.

Vysledky, ktoré prinaSame sa konkrétne
tykaju hodnotenia smrekového dreva a OSB
dosky, oSetrenych horenie spomalujicim
naterom ISONEM ANTI-FIRE PAINT.
Sledovali sme vplyv uvedenej retardacnej
latky na termicku odolnost’ danych materidlov
a na zmenu ich Ubytku hmotnosti a tiez vplyv
meniacej sa koncentracie a poctu
aplikovanych naterov na retardacny uc¢inok
tejto latky.

2 Material a metody

Experimenty boli realizované
V laboratornych podmienkach. Na povrch
skusobnych vzoriek s rozmerom 50 mm x 40
mm sme pomocou Stetca aplikovali ochranny
nater v mnozstve podl'a odporucania vyrobcu.
Retardacna latka bola nandsana v jednej
a Vv dvoch vrstvach a v neriedenej (100 %)
koncentracii  ariedend vodou (75 %
koncentracia). Porovnavacimi vzorkami boli
cisté vzorky oboch materialov. Z kazdej



FIRE PROTECTION & SAFETY Scientific Journal
A@ eé% 13(2):51-55, 2019
DOI: 10.17423/delta.2019.13.2.68

an infrared heater with an output of 1,000W
at 30 mm from the surface of the radiant
heater. The electronic scales were used to
monitor and record the mass loss every 10 s
and the time length until the ignition of the
samples.

3 Results and Discussion

The main evaluation criterion was the relative
mass loss calculated according to [4], an
additional criterion was the time of ignition of
the tested materials. The results are given in
the following table.

varianty bolo pripravenych pat skasobnych
vzoriek.

Meranie prebichalo podla nenormovej
testovacej metody tak, ze po dobu 600 sekund
sme na skuSobné vzorky  pdsobili
infraziariCom s vykonom 1 000 W, pricom
vzdialenost’ vzoriek od povrchu ziariaceho
telesa bola 30 mm. Prostrednictvom
elektronickych ~ vah na ktorych  boli
vzorky polozené bol kazdych 10 s
zaznamenavany ubytok hmotnosti, sledované
boli aj ¢asy do zapalenia vzoriek.

3 Vysledky a diskusia

Hlavnym hodnotiacim kritériom bol
relativny ubytok hmotnosti, vypocitany podla
[4], dopliiujucim hodnotenim bol ¢as
vznietenia testovanych materidlov. Vysledky
su uvedené v nasledujucej tabulke.

Tab. 1 Mass loss and ignition time of untreated and treated samples of spruce wood and OSB

BOARD by thermally loaded source

Tab. 1 Ubytok hmotnosti a Gas zapalenia &istych a retardaéne upravenych vzoriek smrekového
dreva a OSB dosky, termicky zatazenych salavym zdrojom

Relative mass loss/ Ignition time/
Surface treatment/ Relativny ﬁbytOk hmotnosti éas Zapé]enia (S)
Povrchova tiprava Spruce wood/ | OSB board/ | Spruce wood/ | OSB board/
Smrekové OSB doska Smrekové OSB doska
No treatment/ 91.06 58.92 66.2 53.4
Bez upravy
1-layer, 100 % concentration/
L-vrstvovy, 100 % nater 81.18 54.12 107.4 91.8
1-layer, 75 % concentration/
1-vrstvovy, 75 % nater 78.64 51.25 106.8 96.8
2-layer, 100 % concentration/
2-vrstvovy, 100 % nater 66.71 48.89 95.4 90.4
2-vrstvovy, 75 % nater 70.82 46.83 97.2 113.8

Note: The values in the table are means of measured values
Poznamka: v tabul'ke st uvedené priemerné hodnoty nameranych velic¢in
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The results allow us to state that the fire
protection paint ISONEM ANTI - FIRE
PAINT contributed to the mass loss of both
tested materials, however, its effect was
diverse. The evaluation resulted in the finding
that the spruce wood sample achieved better
results. The spruce samples achieved the
maximal mass loss of 24% compared to
untreated samples, while OSB board achieved
only 12%.

The experiment showed that the effect of
the retardant changed when its concentration
changed; yet, more remarkable changes were
caused by the number of applied layers.

If the effect of the retardant concentration
is analyzed, it can be stated that even though
there were recorded some differences
between the diluted and undiluted solution,
the more remarkable differences regarding the
mass loss, did not occur. However, if the paint
was diluted with water, it resulted mostly in
somewhat lower values in mass loss (2-3%)
for both tested materials.

Regarding the dependence of the mass
loss and the number of layers, undoubtedly
better results were achieved by application in
two layers. Under this treatment, both tested
materials lost the least mass compared to their
original mass. The influence of the number of
layers on mass loss for spruce wood samples
manifested itself more in an undiluted
concentration (the difference of
approximately15% between one-layer and
two-layer coating, when diluted the difference
was 8%). Describing OSB board samples,
two-layer coating, compared to one-layer
coating, caused approximately 4-5% decrease
for both applied concentrations.

Another evaluation criterion was the
ignition time of the tested materials. The
measurements show that the retardation
treatment of the materials enhanced to
postpone the ignition time by 30 to 60 seconds
compared to untreated samples, while the
ignition times did not differ significantly for
the concentration and the number of layers.

4 Conclusions

Based on the overall assessment, it can be
stated that ISONEM ANTI — FIRE PAINT is
recommended to apply undiluted (in 100%
concentration) and in two layers. Discussing
the foundation material, the better effect was
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Z vysledkov je mozné konStatovat’, ze aj
ked protipoziarny nater ISONEM ANTI —
FIRE PAINT prispel Kk znizeniu ubytku
hmotnosti oboch testovanych materialov, jeho
uc¢inok  bol  rozdielny.  Z hodnotenia
vyplynulo, Ze pozitivnejsie vysledky dosiahli
vzorky smrekového dreva. Pri tychto sme
zaznamenali maximélne zniZenie ubytku
hmotnosti oproti nechrdnenym vzorkdm 24
%, u vzoriek OSB dosky to bolo len 12 %.

Ukézalo sa, Ze kzmenam v ucinku
aplikovanej retardacnej latky dochadzalo
jednak s jej meniacou sa koncentraciou,
vyraznejSie vSak s meniacim sa poctom
nanasanych vrstiev.

Ak porovname vplyv pouzitej
koncentracie na U¢inok retardacnej latky
mozeme povedat, ze aj ked boli zaznamenané
ur¢ité rozdiely medzi riedenou a neriedenou
formou, Kk vyraznej$im zmenam, ¢o sa tyka
ubytku hmotnosti nedoslo. Ukazalo sa vsak,
ze pokial bola latka riedena vodou, povécsine
zabezpecila u oboch materialov o nieCo nizsie
hodnoty  Ubytku  hmotnosti  (2-3 %)
v porovnani s neriedenou latkou.

Co sa tyka zavislosti ibytku hmotnosti od
poctu nanasanych vrstiev, jednoznacne
pozitivnejsie vysledky boli dosiahnuté pri
aplikacii retardacnej latky v dvoch vrstvach.
Pri tejto TUprave stratili oba testované
materialy najmenej zo svojej povodnej
hmotnosti. Rozdiel bol vtom, ze pri
smrekovych vzorkach sa vplyv poctu naterov
na ubytok hmotnosti viac prejavil pri aplikacii
latky v neriedenej forme (rozdiel cca 15 %
medzi jednovrstvovych a dvojvrstvovym
naterom; pri riedenej forme bol tento rozdiel
8 %). Pri OSB doskach dvojvrstvovy nater
zabezpecil voci jednovrstvovému nateru cca
4-5 %-né zniZenie ubytku hmotnosti pri oboch
pouzitych koncentraciach.

Dal§im vyhodnocovanym kritériom bol
c¢as zapalenia testovanych materidlov.
Z merani vyplynulo, Ze retarda¢nd uprava
materialov Vv porovnani s neupravenymi
pomohla oddialit’ Cas zapélenia o 30 az 60
sekund, pricom tieto ¢asy sa vplyvom pouzitej
koncentracie a poctu naterov vyrazne nelisili.

4 Zaver

Vychadzajic z celkového hodnotenia
konstatujeme, ze latku ISONEM ANTI -
FIRE PAINT je vhodné aplikovat’ neriedent
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achieved on the spruce wood than on OSB (v 100 % koncentracii) a v dvoch vrstvach
board boards. aco sa tyka podkladového materialu,
pozitivnejsi ucinok preukazala pri ochrane
Acknowledgments smrekového dreva ako pri OSB doske.
This work was supported by the Slovak Pod’akovanie
Research and Development Agency under
the contract APVV-17-0005 (30 %) and the Tato pracu podporila Slovenska agentira pre

vyskum a vyvoj na zéklade zmluvy ¢. APVV-

contract APVV-16-0326 (30 %) and the 17-0005 (30%) a zmluvy <. APVV-16-0326
Grant _Agen(_:les of the Ministry —of (30%) agrantovych agentar Ministerstva
Education, Science, ,ResearCh and Spo_rt of Skolstva, vedy, vyskumu a Sportu Slovenskej
the Slovak Republic under the projects republiky v rémci projektov VEGA 1/0493/18
VEGA 1/0493/18 (20 %) and KEGA  (200) a KEGA 009TU Z-4/2017 (20%).

009TU Z-4/2017 (20 %).

References / Literatiara

[1] Netopilova, M., Kac¢ikova, D., Osvald, A. 2010. Reakce stavebnich vyrobki na ohen / The reaction
of construction products to fire. Edice SPBI Spektrum 72. Ostrava : VSB — TU Ostrava, 2010, 126 s.
ISBN 978-80-7385-093-7.

[2] Martinka, J., Rantuch, P., Balog, K. 2015. Assessment of the effect of spruce wood particle size and
water content on the ignition temperature of dust clouds, in: Cell. Chem. Technol. 49 (2015) pp.549-
558.

[3] Reinprecht, L. 2008. Ochrana dreva / Wood Protection. Vysokoskolska ucebnica. Zvolen: TU vo
Zvolene, 2008, 453 s. ISBN 978-80-228-1863-6.

[4] Klein T, Bahyl V, Vacek V. 1999. Zaklady pravdepodobnosti a matematickej Statistiky /
Introduction to probability and mathematical statistics. Zvolen : ES TU, 1999. 236 s. ISBN 80-228-
0115-1.

55
Delta 2019, 13(2):51-55



