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Abstract: Oriented strand board (OSB) is a commonly used structural wood-based panel for walls
and roof siding, but recently the industry has become interested in OSB as a substrate for indoor and
outdoor furniture. Particleboard is mainly used in furniture productions and has become popular as
a construction material due to its numerous usage possibilities and inexpensive cost. Moisture is
one of the most important factors affecting wood-based panel performance and the post-treatment
conditions affected their affinity to water. When OSB and particleboard are used as substrates
for coatings, their surface characteristics play an important role in determining the quality of the
final product. Furthermore, roughness can significantly affect the interfacial phenomena such as
adsorption, wetting, and adhesion which may have an impact on the coating performance. In this
research particleboard and OSB panels were sanded, re-pressed and IR heated and the influence of
surface treatments on hardness, roughness, wetting, water, and water vapour absorption was studied.
Results showed that sanding improved the wetting of particleboard and OSB with water. Moreover,
studied surface treatments increased water absorption and water penetration depth of OSB panels,
and re-pressing had a positive effect on reducing the water vapour absorption of particleboard and
OSB panels.

Keywords: OSB; particleboard; contact angle; roughness; water absorption; water vapour absorption

1. Introduction

Oriented strand board (OSB) is a structural reconstituted panel that consists of wood
strands glued with resin. In the last decade, OSB has gained significant growth in the
structural wood-based panel market [1]. OSB is commonly used structural wood-based
panel for walls and roof siding, but recently the industry has become interested in OSB as a
substrate for indoor and outdoor furniture [2]. Furniture made of boards are technologically
easy to mass-produce and susceptible to the use of typical fastener joining methods [3]. It
can be manufactured from either hardwoods or softwood, or from a mix of both. Typical
OSB is composed of three separately oriented layers of strands of which the top and bottom
surface layers are oriented with the long strand axis and a grain direction parallel to the
length of the panel, and the centre or core layer is oriented 90° to the top layers, with the
long strand axis parallel to the width of the panel [4].

Particleboard is manufactured by mixing wood chips or wood particles with a suitable
resin, followed by compressing the glued bonded wood chips. They differ significantly
from each other in terms of the amount and types of resins used, the size and geometry
of the particles, as well as the density of particleboard. Particleboard is mainly used
in furniture productions and has become popular as a construction material due to its
numerous usage possibilities and inexpensive cost [5].

Moisture is one of the most important factors affecting wood-based panel perfor-
mance [4] and moisture changes affect mating the wooden elements [6]. Water absorption
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of particleboard is strongly related to their specific mass [7]. If a board mass is lower,
there are more free spaces in its structure and, consequently, the water absorption is
higher. However, this mostly regards particleboard that has not undergone any additional
post-treatment. If the panels are subjected to various heat post-treatments, their water
absorption becomes affected by the post-treatment conditions, with temperature being
highlighted as the main factor influencing the wood hygroscopicity [8,9]. The influence
of heat pre- or post-treatments on the dimensional stability, biological durability, and
mechanical properties of particleboard is studied extensively [10-16]. However, the effects
of heat post-treatments on particleboard water absorption are studied far less than the ex-
tensively studied influence on boards’ thickness swelling. The results of studying the effect
of thermal rectification of particleboard reveal that the dimensional stability and water ab-
sorption of particleboard are mostly related with the degradation of hemicelluloses [17,18]
as they thermally decompose at a relatively low temperature, well below 350 °C [19].
Additional reasons for water absorption change could be associated with the extractives
volatilization [20], the occurrence of an in situ plastic flow if boards are heated above the
temperature of lignin and carbohydrate softening point [21], lignin structure modifica-
tion and rearrangement due to high temperatures used for thermal rectification [22] and
aforementioned specific mass or mass loss during heat post-treatment [23]. Therefore, the
main reasons for heat post-treated particleboard water absorption changes are strongly
related to the modification in physical properties of wood from which they were made,
and which is more pronounced in case of higher rectification temperatures [24]. This is also
governed by the rectification process itself, as it was found that the water absorption of
particleboard is, for instance, improved more by applying the hot oil treatment than the
dry heat treatment [25].

Direct surface finishing (coating or painting) of wood-based panel surfaces requires
increasing emphasis on surface quality. Good surface quality facilitates the application
of coating materials and reduces the cost of finishing operations [26]. The objectives of
sanding wood elements are to achieve the surface properties to be coated or glued, and
required shape or dimensional accuracy [27]. When OSB and particleboards are used as
substrates for coatings their surface characteristics, such as roughness, play an important
role in determining the quality of the final product. In addition to the appearance of the
product, roughness can significantly affect the interfacial phenomena such as adsorption,
wetting, and adhesion which may have an impact on the coating (finishes) performance.
The rough surface gives paints possibilities to penetrate the surface and can help in the
anchorage of the paint. However, very high roughness can have negative effect such
as high cost due to a large amount of paint necessary to achieve a smooth appearance.
It has been established that the higher values of roughness of uncoated particleboard
lead to thinner coating films on the surface [28]. There is no standard metrology for the
evaluation of the surface roughness of wood-based panels [29,30]. Many authors use the
stylus method to evaluate the surface roughness of particleboard [28,30-37] and several
authors used the stylus method for OSB [2,37,38]. The surface roughness of wood-based
panels depends on raw material properties and production processes [34,39]. Surface
sanding has proven to be a useful operation before applying the coating material as it levels
off inherent differences in wood surface properties, resulting in an equal and homogeneous
spread of coating material [40]. It has also been identified that spreading rates of coating
materials and surface roughness are related, and that rough surface substrates need more
finish coverage per area than smooth surface substrates [40]. Sanding factors were found
to have a significant effect on the surface roughness of the particleboard [34]. It was also
found that fine abrasive sanding reduced the average roughness of OSB, but had a smaller
effect on maximum roughness, as sanded boards still contained surface voids between
strands [41]. Additionally, sanded boards absorbed less than half of the coating material
of unsanded boards. Del Menezzi et al. [38] studied the effect of thermal post-treatment
on the roughness of OSB using two temperature levels (190 °C and 220 °C) during 12, 16,
and 20 min. They found reduced values of roughness parameters Ra, Rq, and Rz for the
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treatments T2 (190 °C and 16 min) and T4 (220 °C and 12 min). Unsal et al. [37] showed
that thermal modification of OSB improved surface roughness parameters of all treated
panels compared to untreated. The lowest Ra value was determined for panels treated
with 210 °C for 1 h.

The main objective of this paper is to investigate the impact of post-manufacture
treatments (surface sanding, re-pressing, and IR heating) on the surface characteristics
(hardness, roughness, wetting, surface free energy, water, and water vapour absorption)
important for finishing commercially manufactured OSB and particleboard.

2. Materials and Methods
2.1. Materials

In this study, two types of wood-based panels commercially available on the market
were used: oriented strand board (OSB) type 3 and three-layer particleboard E1. The basic
properties of the tested panels are presented in Table 1. Twelve samples of dimensions
400 x 400 mm for each panel type were conditioned for one month at 23 £ 2 °C and 50 +
5% RH. After conditioning, the surface of the samples was prepared with four different
treatments (Table 2). For each surface treatment, three samples of OSB and particleboard
were selected.

Table 1. Properties of tested wood-based panels.

. Densi Moisture Content Thickness
Type of Board Type of Resin ( g/cmg (%) (mm)
OSB pMDI ! 0.6033 7.9 12
Particleboard UF 2 0.6479 7.4 12

! Polymeric diphenylmethane diisocyanate. 2 Urea-formaldehide.

Table 2. Parameters of surface treatments.

Type of Surface Process Parameters
Raw Commercial board prepared in factory
Pressed Press time: 3 min, pressure: 0.8 MPa, temperature: 120 °C
1. step: sanding with sandpaper P80 grit-size
Sanded 2. step: sanding with sandpaper P120 grit-size
(average thickness of sanded layer: OSB = 0.65 mm, particleboard = 0.32 mm)
Heated Heated with IR heater until surface of sample reached 50 °C

2.2. Brinell Hardness

Brinell hardness was carried out according to standard EN 1534:2020 [42] with univer-
sal testing machine Shimadzu AG-X only on raw and re-pressed panels as sanding and
heating of the panels did not affect the surface hardness of OSB and particleboard. Before
testing, panels were conditioned for one week at 23 £ 2 °C and 50 + 5% RH. On every
sample, 25 measurements were made, and the average value was calculated.

2.3. Wetting Angle and Surface Free Energy

The dispersive and polar component of surface free energy of OSB and particle-
board were determined by contact angle goniometer instrument OCA 20, DataPhysics
Instruments at a temperature of 23 °C. Calculations of panels’ surface free energies were
performed using contact angles of water, formamide, and diiodomethane at samples di-
mensions of 50 x 100 mm at five locations per sample. Diiodomethane was chosen as a
nonpolar test liquid to avoid problems due to the polarity of wood [43]. Dispersive and
polar components of surface free energies of test liquids are: water (y = 72.8 mJ/ m?, yd
=21.8 mJ/m?, vp = 51.0 mJ/m?2), formamide (y = 58.0 mJ/m?, yd = 39.0 mJ/m?, Yp =
19.0 mJ/m?) and diiodomethane (y = 50.8 mJ/m?, yd = 50.8 mJ/m?, yp = 0 mJ/m?) [44].
The contact angle between a liquid drop and the tested sample was determined 10 s after
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the application of the liquid drop. From the measured values of contact angles and the
known values of the surface free energy for the test liquids dispersive and polar compo-
nents of the surface free energy were calculated according to OWRK [45] model using
software SCA 21 [46].

2.4. Surface Roughness

Roughness measurements were performed on a surface of five identically prepared
OSB and particleboard samples dimension of 50 x 50 mm. On each sample, three profiles
were recorded using Mitutoyo SJ-500 instrument equipped with a 10 pm stylus tip radius
and 90° tip angle at a speed of 0.5 mm/s. The profiles were spaced by a minimum of 15 mm.
The used cut-off was 2.5 mm with a sapling length of 17.5 mm (7 x 2.5 mm). To detect
a difference in the roughness of differently prepared surfaces, the following parameters
were calculated: Ra, Rz, Rt, Rv, Rsk, and Rsm. Ra is probably the most used parameter
for estimating surface roughness. This parameter represents an arithmetic mean deviation
of the assessed profile and is used as a global evaluation of the roughness amplitude on
a profile. Surface irregularities that are not clearly noticed by the Ra parameter can be
detected using the height parameters (Rz, Rt, and Rv) and the shape parameter Rsk [30].
Rz is the average maximum peak to valley of five consecutive sampling lengths within
the measuring length and offers an advantage over parameter Rt, as it incorporates more
of the surface. Rt is the height of the single “tallest” peak to the depth of the “deepest”
valley within an evaluation length. Rv is defined as the distance between the mean line
and the lowest valley. The Rsk parameter gives information on the morphology of the
surface texture. Positive values correspond to high peaks spread on a regular surface
(distribution skewed towards bottom) while negative values are found on surfaces with
pores and scratches (distribution skewed towards top) [47]. The RSm parameter measures
the surface irregularities in a horizontal direction: the larger the irregularities, the higher
the RSm value [30].

2.5. Water and Water Vapour Absorption

Six samples of OSB and particleboard with an identically prepared surface of dimen-
sions 150 x 74 mm were prepared from the large surface treated and untreated panels. The
sides and back of the sawn samples were sealed with two coats of 2 k epoxy coating to
ensure measurement of water and water vapour absorption only on the test surface. Sealed
samples were conditioned for 28 days at 23 + 2 °C and 50 & 5% RH. After the condition,
three samples for each surface treatment and panel type were placed on the water with the
test surface facing down to measure water absorption and three samples for each surface
treatment and panel type were exposed to 98% air humidity to measure water vapour
absorption. For water absorption, samples were weighed before immersion and during
immersion in water, every 24 h for the next 7 days. For water vapour absorption samples
were weighed before exposure and after 7 and 14 days of exposure to high humidity.

2.6. Water Penetration

For measuring the depth of water penetration into the tested OSB and particleboard
samples the dye with Rhodamine B was prepared (1% water solution of Rhodamine B
dissolved in acetic acid). On the surface of tested panel samples, 3 mL of prepared dye was
applied and left for 24 h. The dye was covered with a watch glass to prevent evaporation
and spillage of the solution over the edges of the sample. After 24 h, the watch glass was
removed, and the excess solution of dye was washed with distilled water. The samples,
thus prepared, were dried in an oven for 4 h at 80 °C to evaporate any unwashed acetic acid
from the surface. After drying, the samples were sawed with a band saw exactly through
the middle of the Rhodamine staining trace. The cutting (side) surface was observed
with a digital UV microscope with a magnification of 30x and water penetration depth
was measured.
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3. Results and Discussion

In severe end-use surface, hardness plays an important role [38]. The results showed
that Brinell hardness was increased after re-pressing of the particleboard and OSB samples,
but only the increase in particleboard surface hardness is statistically significant (Table 3).

Table 3. Brinell hardness of raw and re-pressed samples.

Type of Sample ! Brinell Hardness Standard Deviation p-Value
PB 3.62 0.705
PB-P 4.67 1.501 0.010786 *
OSB 3.85 1.528
OSB-P 4.39 0.567 0.356742

1 PB: raw particleboard, PB-P: re-pressed particleboard, OSB: raw oriented strand board, and OSB-P: re-pressed
oriented strand board. * Difference statistically significant in comparison with raw particleboard or OSB panel
according to the Dunnett test at « = 0.05 significance level.

According to the literature, the increase in surface hardness of OSB is related to the
densification of boards after re-pressing at high temperature [48] and hardness is positively
correlated with the density of the wooden materials [49]. Furthermore, re-pressing of
particleboard at high temperatures causes changes in the physical properties, especially of
panel density. Lee et al. [50] reported that Brinell hardness of particleboard increased after
hot press at 100 °C and 150 °C.

The values of the contact angle of water were quite high on particleboard and OSB,
due to a large amount of resin on the panel surface (Figure 1). Therefore, wetting of
the particleboard and OSB surface with water improved when the surface layer of resin
was removed with sanding. Improving the wetting of the particleboard and OSB surface
with water after sanding can have a significant impact on improving the adhesion of
water-based coatings. Re-pressing at a temperature of 120 °C and heating at 50 °C had no
significant effect on the wetting of particleboard and OSB surfaces with water, formamide,
and diiodomethane. According to the literature, temperatures above 150 °C cause an
increase in water contact angle on OSB [37].

Vertical bars denote 0.95 confidence intervals
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Figure 1. Contact angle of water, diiodomethane and formamide on particleboard and OSB sam-
ples (PB-R: raw particleboard, PB-S: sanded particleboard, PB-P: re-pressed particleboard, PB-IR:
heated particleboard, OSB-R: raw OSB, OSB-S: sanded OSB, OSB-P: re-pressed OSB, and OSB-IR:
heated OSB).
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Wettability of particleboard and OSB surface by water as polar solvents was generally
lower than wettability by a diiodomethane as a nonpolar solvent. The same result was
obtained by Gérardin et al. [51] at solid beech and pine wood. The largest difference in the
contact angle values between particleboard and OSB is visible on formamide. It can be
seen that the contact angle of formamide on raw, re-pressed and heated OSB is more than
twice as large as on particleboard. This indicates that the interaction of formamide with
UF resin on particleboard is different from the interaction of formamide with pMDI resin
on OSB. Additionally, the wetting of wood is influenced by macroscopic characteristics
(porosity, surface roughness, surface polarity, pH, moisture content, grain orientation, and
extractives) and surface quality (virgin, ageing, or contamination) [52].

The results of surface free energy with a dispersive and polar component on parti-
cleboard and OSB are presented in Figure 2. Knowing the surface energy of wood can
help in understanding the wetting and adhesion of coatings to wood. De Meijer et al. [53]
found that the SE of wood ranges from 30 mJ/ m? to 50 mJ/m?. It can be seen that the SE
of particleboard is higher than SE of OSB, regardless of the surface treatment. Sanding
had the greatest effect on the change of SE of tested panels, on particleboard the sanding
reduced SE and on OSB the sanding increased SE.

B Dispersive

o0
()
)
*

* Polar

| ‘ | * |

PB-IR  OSB-R OSB-S OSB-P OSB-IR

B D
(=] (e}
I 1

[\
(e}
1

Surface free energy, mJ/m?

Type of sample

Figure 2. Surface free energy with a dispersive and polar component on particleboard and OSB
samples (PB-R: raw particleboard, PB-S: sanded particleboard, PB-P: re-pressed particleboard, PB-IR:
heated particleboard, OSB-R: raw OSB, OSB-S: sanded OSB, OSB-P: re-pressed OSB, and OSB-IR:
heated OSB). * Difference statistically significant in comparison with raw particleboard or OSB panel
according to the Tukey test at « = 0.05 significance level.

To optimize wetting of the wood surface with a coating, SE of wood should be higher
than the surface tension of the coating. Furthermore, markedly lower values of the polar
component than the dispersive component of SE on particleboard and OSB indicate that
the polar liquids will poorly wet the surface of the particleboard and OSB, which may
result in poorer adhesion.

The surface roughness measurement results are presented in Table 4. It can be seen
that particleboard exhibited higher values of all roughness parameters than OSB. The only
exception is the higher Rt parameter on the raw OSB board and the re-pressed OSB board.
The roughness measurement results on OSB should be taken with a reservation, as the
structure of the panel itself strongly influences the results and they can largely depend on
the measurement location on the board. As can be seen from Table 4, the roughness values
of OSB are spread out in a wider range than the roughness values of particleboard, which
can be seen from the values of standard deviations. Moreover, all roughness parameters of
OSB were reduced after sanding, as expected.
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Table 4. Results of roughness measurements on OSB and particleboard.
OSB
Roughness Raw Sanded Re-Pressed IR-Heated
Parameter
Ra 7.27 (2.69) ! 5.59 (2.25) 7.48 (4.30) 5.59 (2.75)
Rz 53.13 (20.50) 44.64 (14.64) 55.09 (28.73) 40.54 (18.15)
Rt 111.00 (51.11) 88.01 (37.62) 125.80 (86.38) 86.30 (49.91)
Ro 36.95 (15.73) 28.67 (11.02) 38.01 (18.46) 27.28 (11.46)
Rsk —0.93 (0.49) —0.80 (0.53) —1.15(0.37) —1.00 (0.20)
RSm 223.76 (90.32) 133.59 * (41.95) 165.88 (105.43) 145.44 * (31.42)
Particleboard
Roughness Raw Sanded Re-Pressed IR-Heated
Parameter
Ra 8.21 (1.06) 8.24 (0.85) 7.68 (1.31) 11.22*(1.8)
Rz 57.90 (7.98) 63.61 (7.83) 54.93 (7.72) 78.43 * (11.14)
Rt 85.11 (18.87) 96.07 (18.91) 87.12 (19.09) 119.24 * (22.54)
Ro 39.09 (6.39) 46.44 (7.66) 39.81 (6.06) 53.75 (8.52)
Rsk —1.04 (0.23) —1.51%(0.33) —1.28 (0.24) —1.08 (0.21)
RSm 171.49 (21.06) 198.09 (23.86) 178.08 (23.05) 237.25* (28.31)

1'SD in parentheses. * Difference statistically significant in comparison with raw panel according to the Tukey test
at oc = 0.05 significance level.

On the contrary, all measured roughness parameters of particleboard except the
parameter Ra were increased after sanding treatment. These differences of roughness
values before and after sanding on particleboard were not significant, but were unexpected.
A more detailed microscopic analysis of the surfaces before and after sanding showed that
small cavities related to wood-dust resin spots appeared on the surface of particleboard
after sanding (marked with an arrow in Figure 3B).

Figure 3. Micrographs of raw (A) and sanded (B) surface of particleboard at 40 x magnification.

Wood dust-resin spots are unavoidable in commercial particleboard production, as
the specific area of wood dust particles is rather large thus leading to the formation of un-
favourable agglomerates of dust-covered with an extensive amount of glue (resin) mixture.
Wood dust particles are, however, required in industrial particleboard production, as they
fill the gaps between individual particles (strands) of the outer layer, thus contributing
greatly to the formation of water diffusion barrier [54,55]. IR heating treatment of particle-
board caused an increased value of all roughness parameters (except Rsk) compared to
roughness of raw particleboard. The differences are significant for the parameters Ra, Rz
and Rt, and Rsm. It is possible that, due to the heating at 50 °C, moisture evaporated from
the core layers to the surface layers, which caused an increase in roughness. The roughness
measurements result of re-pressed particleboard are not so clear as some parameters after
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re-pressing were reduced (Ra and Rz) and some parameters were almost unchanged (Rt,
Rv, and Rsm) compared to row particleboard. In contrast, almost all roughness parameters
of re-pressed OSB (except Rsm) were higher compared to raw OSB, but these differences
were not statistically significant. This increase in roughness could be caused by water
escaping from the inner layers to the surface of OSB due to the re-pressing process. In
addition, IR treatment reduced the surface roughness of OSB compared to the untreated
surface, but the differences in values were also not significant.

The results of water absorption for particleboard and OSB, depending on the exposure
time and surface treatment of the panel, are given in Figure 4. Apart from the fact that
the water absorption of each of the examined test samples groups rose with the extension
of the time of exposure, additional conclusions could be made. Sanding of particleboard
and OSB samples increased water absorption, which is almost certainly the result of
permanent removal of protective, hydrophobic (wax) layer from the surface of test samples,
accompanied with complete removal of wood dust-resin spots from the particleboard
surface (Figure 3B). The pressure of 0.8 MPa is not enough to cause a major increase in
density of tested particleboard and OSB (0.3% on average) and consequent reduction in
water absorption. Therefore, the increase in water absorption of particleboard and OSB
after re-pressing can be also related to the removal of a protective, hydrophobic (wax) layer
from the surface caused by a high temperature (120 °C) during re-pressing.

100
=X
°. 80 7 7
3 ’ . W W
~§_ 60 :j § * :j ;  Particleboard, after 1 day
% 40 2 2 2 2 # Particleboard, after 7 days
<
5 20 [7 / 7 7 OSB, after 1 day
<
Z 0 / ‘ Z | |7 . Z OSB, after 7 days
Raw  Re-pressed Sanded IR
Surface treatment

Figure 4. Water absorption of tested particleboard and OSB panels after 1 and 7 days of immersion
in water. * Difference statistically significant in comparison with raw particleboard or OSB panel
according to the Tukey test at « = 0.05 significance level.

The mass of test samples rose when samples were subjected to IR heating (1.5% for
OSB and 1.9% for particleboard) and it decreased when they were re-pressed (10.6% for
OSB and 2.3% for particleboard). Such tendencies indicate that the water contents and the
hydrophylicity of the outermost layers of individual strands on particleboard and OSB
surfaces were altered depending on the heating method. As IR light treatment implies
focused heating of boards’ surfaces, partial lignin degradation probably also occurred [56].
Lignin is a hydrophobic polymer, and its degradation changed the surface chemistry and
led to a slight mass increase due to the rise of surface hydrophilicity. Contact heating of
test samples in the hot press caused not only the lignin degradation, but also water loss
from the boards’ structure. Relations between water absorption of re-pressed and IR heated
samples could therefore be associated with the extent of lignin degradation and water loss.

The results of water vapour absorption for particleboard and OSB, as a dependant of
exposure time and surface treatment of the panel, are given in Figure 5. As can be seen, the
water vapour absorption values rise with the extension of exposure time which is similar
to the water absorption results. Density increase, as a result of re-pressing of test samples,
resulted in the water vapour absorption decline in particleboard and OSB compared to
the values obtained for raw panels. Furthermore, the water vapour absorption results
reveal that the sanding had a greater impact on OSB than on particleboard, regardless of
the exposure time.
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Figure 5. Water vapour absorption of tested particleboard and OSB panels after 7 and 14 days
of exposure to high humidity. No statistically significant difference was found between surface
treatments and raw panels.

The results also reveal that the differences between the water vapour absorption values
obtained after 7 and 14 days, in all the examined cases are less than 1.0%. Those differences
could be associated with the small changes of surface hydrophylicity due to the mechanical
removal of hydrophobic wax barrier (OSB) and lignin degradation (particleboard) as it
is known that, in wood, most sorption sites are found in the hemicelluloses followed
by cellulose and lignin [57]. However, sorption processes (water absorption and water
vapour absorption), are also controlled through the relaxation of swelling and/or thermal
stresses caused by local changes in concentration of bound water and/or temperature [58].
Therefore, further experimental work is needed in order to fully explain the influence of
surface pre-treatment on particleboard and OSB sorption processes.

The water penetration depth on the particleboard and OSB panel is presented in
Figure 6. It is shown that water penetration depth increased with the surface treatment of
OSB panels, which is related to the increase in water absorption of OSB shown in Figure 4.
Furthermore, there are no significant differences in the depth of water penetration between
the surfaces of treated and untreated particleboard, which also coincides with the results of
water absorption of particleboard shown in Figure 4. Moreover, water penetration depth
was greater on particleboard than on the OSB panels, regardless of the surface treatment.
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Figure 6. Micrographs of water penetration depth on particleboard and OSB samples at 20x magnifi-

cation (PB-R: raw particleboard, PB-S: sanded particleboard, PB-P: re-pressed particleboard, PB-IR:
heated particleboard, OSB-R: raw OSB, OSB-S: sanded OSB, OSB-P: re-pressed OSB, and OSB-IR:
heated OSB).

4. Conclusions

A summary of the results of this research is shown in Table 5 and, based on the

obtained results, the following conclusions can be made:

1.

Brinell hardness of particleboard and OSB increase after re-pressing. This is most
probably due to the densification of outermost layers of examined panels as affected
with the pressure and temperature used at re-pressing;

Wetting of particleboard and OSB surface with water improved when the surface
layer of resin was removed, indicating that with sanding the protective hydrophobic
barrier was removed from the panel’s surfaces. At the same time, the re-pressing at a
temperature of 120 °C and IR heating at 50 °C had no significant effect on the wetting
of panel surfaces with water, formamide or diiodometane;

In addition, sanding reduced surface free energy of particleboard and increased
surface free energy of OSB. This can be related to the changes in surface roughness
of OSB and particleboard after sanding. More precisely, it can be connected to the
appearance of small cavities related to the complete removal of wood-dust resin spots,
the presence of which also affected the water absorption;

The studied surface treatments increased water absorption and water penetration
depth of OSB panels. Moreover, re-pressing had a positive effect on reducing the
water vapour absorption of particleboard and OSB. This is due to the removal of
protective hydrophobic barrier by sanding, to density increase after re-pressing, and,
to some extent, to the reduced hydrophylicity of the outermost layers of individual
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strands on the particleboard and OSB surfaces due to the lignin degradation caused
by additional heating of panels surfaces.

Table 5. Summary of the impact of post-manufacture treatments on the studied properties of the surface of particleboard
and OSB (R: raw, S: sanded, P: re-pressed, and IR: heated).

Properties s Particllfboard . s OSB .
Brinell hardness n.a. ‘Azg_z% n.a. n.a. 414.00/0 n.a.
Contact angle—water V66.9% V1.5% v2.7% v38.1% 42.1% ¥0.2%
Contact angle—diiodomethane ¥100% v28.1% V12.7% V6.45% ¥13.5% V18.5%
Contact angle—formamide V 22.9%, Vg‘()% A18,6% +63.3% A13.5°/o ‘A7.6%
Surface free energy V5.6% £103% v31% +107.6% 44329, A12.9%
Roughness—Ra £0.4% ¥6.5% 436.7% 23.1% $2.9% ¥23.1%
Roughness—Rz £9.9% V5.1% 435.5% ¥16.0% 43.7% v23.7%
Roughness—Rt¢ 412.9% 4249 440.1% ¥20.7% $13.3% ¥22.3%
Roughness—Ro +18.8% A1.8% 437.5% ¥2.4% 42.9% ¥26.2%
Roughness—Rsk V44.2% ¥23.1% v3.8% $14.0% ¥23.7% 47.5%
Roughness—RSm *15.5% 438% 438.3% 40.3% ¥25.9% ¥35.0%
Water absorption—7 days A45% V1.1% A12% 24049, 453.29% A34.6%
Water vapour absorption—14 days V21.6% V15.5% 413.3% 435% ¥20.3% ¥10.8%
Water penetration £28.4% A51.7% 419.7% A57.7% A 446.5% A274.7%

Increase in value compared to raw panel. + Decrease in value compared to raw panel.
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