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1. Introduction
Particleboard industries consume a significant amount 

of wood from planted forests, mainly of Pinus and 
Eucalyptus genera. However, in principle, these panels 
can be produced from any lignocellulosic material that 
provides high mechanical strength and good physical 
characteristics1,2,3. Thus, the recovery of waste generated 
by the Brazilian agribusiness industry has become an 
alternative to meet the demand of the particleboard industry, 
which is exhibiting increased growth. The Brazilian 
agroindustry offers many types of lignocellulosic residues, 
which have potential for particleboards production such 
as corncob, rice husk, coffee hull, peanut hull, banana 
plant stem, coconut husk, cassava stem, castor bean hull, 
sugarcane bagasse, etc.3,4.

Among the agricultural waste, sugarcane bagasse stands 
out because Brazil is a world leader in the production of 
sugarcane, with a production of approximately 1.8 billion 
tons in 20115, which represents the generation of about 
500 million tons of sugarcane bagasse, because, according 
to Silva et al.6, each ton of processed cane sugar generates 
a total of 280 kg of waste.

Some studies on the use of bagasse for the production of 
particleboard have revealed its significant potential2,4,7,8,9,10. 
However, because of its low density, a large amount of 
bagasse particles is required to form the panel, causing 
an increase in the compressive stress at pressing time and 
a greater number of hygroscopic sites, thus making the 
panel more susceptible to water absorption and dimensional 
change.

Mendes et al.11 evaluated commercial sugarcane 
bagasse particleboard produced in China and found that 

these panels even present higher water absorption and 
thickness swelling values than panels produced on an 
industrial scale with eucalyptus and pine wood, which, 
depending on some types of use, may prove to be a problem, 
thus requiring viable alternatives to increase the range of 
uses of these panels.

One of the possible alternatives for improving the 
dimensional stability of the panels is heat treatment, 
which aims to degrade the hemicellulose, the more 
hygroscopic component of the cell wall, as well as free 
up the compressive stress formed during pressing12,13,14. 
The degradation of wood hemicelluloses, which starts 
below 200 °C, begins with deacetylation, and the released 
acetic acid acts as a depolymerization catalyst that further 
increases polysaccharide decomposition15. Alén et al.16 
observed that among the hemicelluloses, xylans could be 
degraded more easily. At higher temperatures (230 °C), 
the xylose and mannose contents in wood decrease, and 
arabinose and galactose disappear17, whereas between 
250 °C and 330 °C, total destruction of hemicelluloses 
usually occurs18.

Some studies have reported the influence of thermal 
treatment on the conventional particleboard-type wood 
panels, such as flakeboard, waferboard, MDF, and OSB, 
which have been proved promising, because, usually, 
heat treatment in already-consolidated panels provides 
improved dimensional stability and resistance to xylophage 
attack13,19,20,21,22,23,24. However, heat treatment in panels can 
also promote reduction of their mechanical properties14,19,25. 
In this context, the present study aimed to evaluate the effect 
of heat treatment on the physical and mechanical properties 
of particleboard from sugarcane bagasse.
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2. Material and Methods
2.1. Preparation of material

Commercial sugarcane bagasse particleboards, 
produced in China with urea-formaldehyde adhesive, were 
used. These panels were divided into smaller panels with 
dimensions of 50 × 50 cm, which were conditioned in a 
room at a temperature of 22 ± 2 °C and relative humidity 
of 65 ± 5%.

2.2. Thermal treatment
After climatization, the panels were heat treated in a 

hydraulic press under controlled time, temperature, and 
pressure. The tests performed are specified in Table 1. For 
each treatment, there were three replicates.

The pressure used for the heat treatment was 0.5 kgf/
cm² to promote good contact between the press platens and 
the panel to facilitate temperature conduction. A duration 
of 10 s was employed for closing the press, the press was 
kept closed for 8 or 12 min according to each treatment, and 
a subsequent 10-s duration was allowed to open the press.

2.3 Physical and mechanical properties
The test bodies were obtained by using a standard saw. 

The dimensions of the test bodies and test procedures used 
for the evaluation of the properties of apparent density, water 
absorption after 2 and 24 h (WA2h and WA24h), thickness 
swell after 2- and 24-h immersion (TS2h and TS24h), 
irreversible thickness swelling rate (ITS), and internal bond 
(IB) were according to the determinations of the ASTM 
D103726 norm, while for the properties of the modulus of 
elasticity (MOE) and modulus of rupture (MOR) in static 
bending, the DIN 5236227 norm was adopted.

2.4 Evaluation of the results
For statistical analysis of the data, the experiment was 

conducted in completely randomized design, in which the 
treatments were arranged in a 2 × 3 factorial arrangement 
(two treatment times – 8 and 12 min, and three heat treatment 
temperatures – 200 °C, 230 °C, and 260 °C) and a control 
(no treatment). For comparison between the panels that had 
undergone some treatment and the control panels, Dunnett’s 
test at 5% significance was conducted. The Tukey test, also 
at 5% significance, was performed for the properties that 
showed significant interaction between the temperature and 
heat treatment time as well as for evaluating the apparent 
density and thickness of the panels.

3. Results and Discussion
3.1. Apparent density and thickness of the panels

Only the heat treatment performed in the particleboard 
at 260 °C for 12 min promoted a significant panel density 
reduction. With regard to the thickness of the panels as 
well as apparent density, only the panels treated at 260 °C 
for 12 min showed significant difference, when compared 
with the control panels, achieving greater average thickness 
(Table 2). Taking into account that the increase in the 
thickness results in an increase in the volume of the panel 
and that the panel density is given by the ratio between mass 
and volume, it is possible that the panel density reduction 
with thermal treatment resulted mainly in the function of 
the increase in their thickness. This thickness increase is 
the result of partial release of the compressive stress, which 
occurred shortly after the end of pressing in the production 
phase of the panel13. Another aspect related to the decrease in 
the apparent density of the panels may be related to chemical 
degradation of some wood polymers, especially polyoses25.

Del Menezzi and Tomaselli20 applied heat treatment 
at 250 °C for 4, 7, and 10 min to OSB panels and with the 
increase in treatment duration, the panel lost more mass, 
and finally, its density was reduced. Mendes et al.13 on 
studying the effect of heat treatment on strand particles 
at 200–240 °C with respect to the quality of OSB panels, 
observed a significant reduction in the density of the panels, 
with the reductions being 4% and 7%, respectively. The 
authors also observed a direct effect of the panel thickness 
increase on their decreased density.

3.2. Physical properties
Table 3 presents the average water absorption values 

after 2 h (WA2h) and 24 h (WA24h) for each of the 
treatments, as well as the variation in the average values 
of the heat-treated panels in relation to the control panels.

By comparing the results of the Dunnett test, it can be 
observed that all the panels that underwent heat treatment 
differed statistically from the control treatment, achieving 
lowest values of WA2h and WA24h. The reduction of WA2h 
and WA24h was in the order of 27.7%–61.8% and 29.5%–
53.5%, respectively. Tjeerdsma and Militz28 stated that the 
decrease in hygroscopicity was owing to the reduction in 
the accessibility of free hydroxyl groups (sorption sites) 

Table 1. Description of thermal treatment.

Treatment Temperature (°C) Time (minutes)
Control - -

T1
200

8
T2 12
T3

230
8

T4 12
T5

260
8

T6 12

Table 2. Apparent density and thickness of sugarcane bagasse 
particleboard.

Treatment Apparent density  
(g/cm³)

Thickness  
(mm)

Control 0.61 (0.01) a* 14.9 (0.11) a
200°C/8 min 0.60 (0.03) a 15.0 (0.07) a
200°C/12 min 0.61 (0.01) a 15.0 (0.09) a
230°C/8 min 0.59 (0.01) ab 15.1 (0.06) a
230°C/12 min 0.59 (0.01) ab 15.2 (0.06) ab
260°C/8 min 0.58 (0.01) ab 15.2 (0.10) ab
260°C/12 min 0.56 (0.02) b 15.3 (0.05) b

*Means with same letter do not differ statistically by the Tukey test 
(a = 0.05). The standard deviation is shown in parentheses.
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and formation of furfural polymers, which are the result of 
sugar degradation (hemicelluloses) and are less hygroscopic.

Winandy & Krzysik22 thermally treated MDF panels 
at 180 °C, 200 °C, and 220 °C and detected reduction in 
arabinan and galactan, both of which are hemicellulose 
side-chain components. Mannan, which is a key component 
of the hemicellulose backbone, was also affected, but to a 
lesser extent. According to the authors, these changes in 
the hemicellulose seemed to reduce the hygroscopicity of 
the fibers. This in turn inhibited moisture sorption, which 
eventually led to water absorption, thickness swelling, and 
influenced loss of additional mechanical properties.

In the present study, data analysis revealed no interaction 
between the three temperatures (200 °C, 230 °C, and 260 °C) 
and two time periods used (8 and 12 min) with respect to 
WA2h and WA24h properties. Table 4 shows the average 
values of water absorption as a function of temperature.

According to Table 4, the treatment at 260 °C showed the 
lowest WA2h and WA24h values, which were statistically 
equal in both the properties at the processing temperature 
of 230 °C. There was also no significant difference between 
the treatments at 200 °C and 230 °C.

Table 5 shows the mean water absorption values as a 
function of thermal treatment time. It could be noted that 
the longer the heat treatment (12 min) was, the lowest the 
WA2h and WA24h values were, which differed statistically 
from panels heat treated for 8 min.

Mendes et al.3 evaluated the production of particleboard 
from bagasse in association with pine wood and the adhesive 
urea-formaldehyde and obtained WA2h values ranging from 
32.1% to 54.1% and WA24h values ranging from 49.8% 
to 64.2%. Furthermore, Mendes et al.10 evaluated different 
types of agricultural and forest residues for particleboard 
manufacturing and observed WA24h and WA2h values of 
12.6% and 60.6%, respectively, for the panels produced 
with cane bagasse. In general, the results obtained in the 
present study are below the values found in the literature for 
particleboard produced from sugarcane bagasse.

Table 6 shows the mean thickness swelling values after 
2 and 24 h of immersion (TS2h and TS24h) and ITS for 
each of the treatments. The variation in the mean values 
of the heat-treated panels in relation to the control panels 
is also shown.

By comparing the Dunnett test for TS2h, only the 
treatment at 260 °C for 12 min of exposure differed 

significantly from the control panels, thereby reducing the 
amount of swelling by 26.6%. This fact was associated 
with increased release of compressive stress obtained by 
these panels (Table 2). For TS24h and ITS, only treatments 
at 260 °C for both the durations (8 and 12 min.) showed 
significant improvement, when compared with the panels 
without thermal treatment. The reductions ranged from 
29.6% to 47.0% for TS24h and from 31.9% to 55.3% for 
the ITS.

According to the results of the analysis of variance, the 
interaction was observed between the three temperatures 
(200 °C, 230 °C, and 260 °C) and two treatment times (8 and 
12 min) for the properties of thickness swelling after 2 and 
24 h of immersion and ITS. The results presented for the 
unfolding analysis are shown in Table 7.

In the heat treatment time analysis within each 
temperature evaluated, it can be seen that there was a 
significant effect of pressing time on the three properties 
(TS2h, TS24h, and ITS) at a temperature of only 260 °C. 
The duration of 12 min presented the lowest values.

In the analysis of the temperature measured in each 
heat treatment time, it can be seen that for TS2h, the 
differentiation was observed only for the duration of 12 min 
at 260 °C, which exhibited the lowest mean value and 

Table 3. Water absorption of cane bagasse particleboard.

Treatment

Water absorption (WA)

2hs Δ 24hs Δ

%
200°C/8 min 12.5 (2.80) ** – 27.7 37.6 (5.42) ** – 29.5
200°C/12 min 9.8 (0.67) ** – 43.4 30.1 (2.10) ** – 43.5
230°C/8 min 10.7 (1.71) ** – 38.2 32.6 (4.36) ** – 38.8
230°C/12 min 6.7 (0.83) ** – 61.3 27.3 (2.42) ** – 48.8
260°C/8 min 7.7 (1.30) ** – 55.5 26.8 (1.31) ** – 49.7
260°C/12 min 6.6 (1.61) ** – 61.8 24.8 (1.36) ** – 53.5

Control 17.3 (3.59) 53.3 (3.36)

** Differ statistically from the control treatment by the Dunnett Test (α=0.01).

Table 4. Mean values of water absorption as a function of 
temperature.

Temperature (°C)
WA2h WA24h

%
200 11.2 (2.41) a* 33.9 (5.51) a
230 8.7 (2.41) ab 30.0 (4.35) ab
260 7.1(1.49) b 25.8 (1.65) b

*Means with same letter do not differ statistically by the Tukey’s test 
(a = 0.05). Inside the parentheses is the standard deviation.

Table 5. Mean values of water absorption as a function of time.

Time (min.)
WA2h WA24h

%
8 10.3 (2.81) a* 32.3 (5.93) a

12 7.7 (1.83) b 27.4 (2.93) b
*Means with same letter do not differ statistically by the Tukey’s test 
(a = 0.05).
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statistically differed from other treatments. There was no 
statistical difference between the temperatures of 200 °C 
and 230 °C at 12 min. For TS24h, statistical difference was 
observed among all temperatures and at both evaluation 
times. As the heat treatment temperature increased, the mean 
values of TS24h decreased. For ITS, there was a statistical 
difference in both heat treatment times only at 260°C, with 
lowest mean values. There was no statistical difference 
between 200 °C and 230 °C when the ITS property was 
evaluated.

These lower values of thickness swelling and ITS are 
associated with the release of compressive stress before the 
panels come into contact with moisture, which prevents 
thickness swelling and thus causes a decrease in ITS13. 
Del Menezzi19 attributed the compressive stress release 
mechanism to the viscoelastic behavior of wood, mainly 
lignin, which, with increasing temperature applied to the 
panel, causes the matrix formed by the wood polymers to 
present lower resistance to deformation, allowing the internal 
stress to be released or minimized by a rearrangement of 
the matrix. Basturk29, on evaluating the thermal treatment 
associated with chitosan treatment on the physical and 
mechanical properties of particleboard produced from 
Acer pseudoplatanus wood, observed a reduction of 23% 
and 28% for TS2h and TS24h, respectively, when the 
treated panels were compared with the control panels. 
Xiangquan et al.30 evaluated the heat post-treatment of 
particleboard produced with wood of the genus Populus at 
190 °C for 5, 10, 15, 20, and 25 min, and at 220 °C for 5 
and 10 min. Similar to that observed in the present study, 
both time and temperature were effective for the reduction 
of TS and ITS, with reductions being observed from 
14.9% to 25.0% for TS24h and from 20.4% and 37.9% for 
ITS. Mendes et al.2 evaluated the quality of particleboard 

produced with the combination of sugarcane bagasse with 
eucalyptus wood, and observed values ranging from 5.8% to 
10.9% for TS2h and from 12.0% to 22.7% for TS24h. The 
ANSI A208.1 norm31 has stipulated a maximum of 8% for 
thickness swelling after 24 h of immersion in water. In this 
sense, the results obtained in the present work are inferior 
to those found in the literature. However, with regard to the 
marketing standard, only panels treated at 260 °C, regardless 
of the temperature exposure time, met the maximum value 
determined, thus demonstrating the need for the use of heat 
treatment for bagasse panels.

3.3. Mechanical properties
The mean values of MOE and MOR in static bending 

and the IB are shown in Table 8. In addition, the variations 
in the mean values of the heat-treated panels in relation to 
the control panels are also shown.

According to the data given in Table 8, it can be seen that 
the panels thermally treated at 200 °C for 8 and 12 min did 
not present significant difference in any of the mechanical 
properties evaluation, when compared with the control 
panels. The panels treated at 230 °C for 8 min showed no 
significant difference, when compared with the control 
panels only with respect to MOE and IB properties. The 
panels treated at 260 °C for 8 min showed no statistical 
difference only with respect to the IB property; however, 
with regard to the other properties, a reduction in the mean 
values was noted, when compared with the control panels. 
The panels treated at 260 °C for 12 min exhibited the most 
pronounced effect, causing reductions of 12.2%, 37.8%, 
and 49.8% in MOE, MOR, and IB properties, respectively.

In general, chemical modifications and alterations of the 
wood resulting from heat treatment lead to alterations in the 
mechanical properties, reducing their average values19,25,32,33. 

Table 6. Panel thickness swelling and irreversible thickness swell rate.

Treatment

Thickness swelling (TS)
ITS Δ

2hs Δ 24hs Δ

% %
200°C/8 min 5.9 (0.72) ns 11.3 13.1 (0.42) ns 13.9 5.1 (0.62) ns 8.5
200°C/12 min 5.8 (0.51) ns 10.1 12.0 (0.37) ns 4.3 4.6 (0.60) ns –2.1
230°C/8 min 4.9 (0.68) ns -7.5 9.8 (0.59) ns –14.8 3.6 (0.53) ns –23.4
230°C/12 min 5.8 (0.37) ns 9.4 10.3 (0.65) ns –10.4 4.7 (0.31) ns 0.0
260°C/8 min 5.3 (0.48) ns 0.0 8.0 (0.90) ** –29.6 3.2 (0.60) * –31.9
260°C/12 min 3.9 (0.58) ** –26.6 6.1 (0.81) ** –47.0 2.1 (0.46) * –55.3

Control 5.3 (0.44) 11.5 (0.78) 4.7(0.55)

** Statistically differ from the control treatment by Dunnett’s test (α = 0.01). * Statistically differ from the control treatment by Dunnett’s test (α = 0.05). 
ns does differ from the control treatment by Dunnett’s test (α = 0.01).

Table 7. Unfolding of interactions for the physical properties TS and ITS.

Temperature 
(°C)

TS 2h (%) TS 24h (%) ITS (%)

Tempo

8’ 12’ 8’ 12’ 8’ 12’
200 5.9(0.72) aA* 5.8(0.51) aA 13.1(0.42) aA 12.0(0.37) aA 5.1(0.62) aA 4.6(0.60) aA
230 4.9(0.68) aA 5.8(0.37)aA 9.8(0.59) bA 10.3(0.65) bA 4.7(0.53) aA 4.6(0.31) aA
260 5.3(0.48) aA 3.9(0.58)bB 8.0(0.90)cA 6.1(0.81) cB 3.2(0.60) bA 2.1(0.46) bB

*Means with same letter do not differ statistically by the Tukey test (a = 0.05). Lowercase letters refer to values in columns and uppercase to values on the lines.



Carvalho et al.82 Materials Research

In the present study, another factor that may have affected 
the mechanical properties could be the reduced density of 
the panels (Table 2), because a positive linear relationship 
exists between the density of the panels and their mechanical 
properties34,35. According to the results of the analysis of 
variance, an interaction was observed between the three 
temperatures (200 °C, 230 °C, and 260 °C) and the two 
heat treatment times (8 and 12 min) for MOE and MOR 
to static bending. The results of the unfolding analysis are 
shown in Table 9.

In the interaction between temperature and heat 
treatment time, it can be noted that in the analysis of each 
temperature, there was no significant effect of heat treatment 
time on the property MOE. With regard to MOR, there was 
a significant effect only at 230 °C, and the panels treated for 
a longer period of time (12 min) had the lowest mean value.

On analyzing the effect of temperature on each heat 
treatment time, we observed that for the time duration of 
8 min, only MOR was affected, with the panels thermally 
treated at 260 °C showing the lowest mean value, differing 
statistically from those treated at 200 °C and 230 °C. For the 
time duration of 12 min, MOE and MOR showed statistical 
difference, with panels thermally treated at 230 °C and 
260 °C exhibiting similarity and statistically significant 
difference, respectively, in both the cases, when compared 
with those treated at 200 °C, which presented the highest 
mean values of MOR and MOE in static bending.

The unfolding analysis revealed that, in general, the 
temperature level had a more pronounced effect on MOE 
and MOR in static bending than the thermal treatment time. 
This finding is similar to that observed by Del Menezzi19, 
who studied the effect of heat post-treatment at 190°–220°C 

for 12, 16, and 20 min on the properties of OSB panels 
manufactured with the wood of Pinus sp.

In the present study, there was no interaction between the 
temperatures and times used in the thermal treatment with 
respect to the IB property of the panels. Table 10 presents 
the mean IBs as a function of temperature, which confirms 
that the IB values were not significantly altered at different 
temperatures.

Table 11 shows the mean IB values as a function of 
heat treatment time. It is possible to observe that the heat 
treatment time of 12 min caused a significant reduction in 
the IB of the panels, when compared with the heat treatment 
time of 8 min.

Talavera et al.36 evaluated different production variables 
on the quality of the panels produced from bagasse in 
association with plastic waste and 10% urea-formaldehyde 
adhesive, and obtained values from 1069.0 to 1492.0 MPa 
for MOE and 10.2 to 20.0 MPa for MOR. Mendes et al.2 
evaluated the quality of particleboard produced from a 
combination of sugarcane bagasse with eucalyptus wood, 
and observed values ranging from 913.5 to 1063.2 MPa for 
MOE, 1.7–15.0 MPa for MOR, and 0.34–0.85 MPa for IB. 
Barros Filho et al.9 assessed the quality of homogeneous 
panels produced from bagasse and urea-formaldehyde and 
melamine-urea-formaldehyde adhesives, and obtained MOE 
values ranging from 765.9 to 1129.0 MPa, MOR values 
ranging between 4.6 and 5.9 MPa, and IB from 0.17 to 0.55 
MPa. For M1 and M2 classes, the ANSI A208.1 norm31 has 
stipulated minimum values of 1726.0 and 1902.5 MPa for 
MOE, 11.2 and 12.8 MPa for MOR, and 0.39 MPa for IB, 
respectively.

In the present study, the cane bagasse particleboard, 
even after heat treatment, presented mechanical properties 

Table 8. Mechanical properties of particleboard from cane bagasse.

Treatment
MOE Δ MOR Δ IB Δ

Mpa % MPa % MPa %
200°C/8 min 2289.3 (190.75) ns –8.2 16.2 (1.72) ns –5.8 0.31 (0.06) ns –24.4
200°C/12 min 2428.9 (133.46) ns –2.6 16.0 (1.35) ns –7.0 0.30 (0.03) ns –26.8
230°C/8 min 2325.0 (258.09) ns –6.7 14.5 (2.66) ** –15.7 0.29 (0.06) ns –29.3
230°C/12 min 2182.3(188.03) ** –12.5 11.3 (1.26) ** –34.3 0.18 (0.03) ** –56.1
260°C/8 min 2203.3(164.38) ** –11.6 13.2 (1.65) ** –23.3 0.29 (0.13) ns –29.3
260°C/12 min 2189.8(89.95) ** –12.2 12.9 (0.58) ** –25.0 0.21 (0.05) ** –48.8

Control 2493.2 (299.02) 17.2 (3.01) 0.41(0.04)

** Differ statistically from the control treatment by the Dunnett test (α=0.01). ns Does not differ statistically from the control treatment by the Dunnett 
test (α=0.01).

Table 9. Unfolding of interactions for the mechanical properties.

Temperature (°C)

MOE MOR

MPa

Time

8’ 12’ 8’ 12’
200 2289.3(190.75) aA* 2428.9 (133.46) aA 16.2 (1.72) aA 16.0 (1.35) aA
230 2325.0 (258.09) aA 2182.3(188.03) bA 14.5 (2.66) aA 11.3 (1.26) bB
260 2203.3(164.38) aA 2189.8(89.95) bA 13.2 (1.65) bA 12.9 (0.58) bA

*Means with same letter do not differ statistically by the Tukey test (a = 0.05). Lowercase letters refer to values in columns and uppercase to values on the lines.
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consistent with or even higher than those found in the 
literature. When compared with the ANSI A208.131 
marketing standard, all the treatments met the requirements 
for class M2, the most demanding property for MOE. For 
MOR, only the panels heat treated at 230 °C for 12 min did 
not meet the marketing standard requirement for class M2, 
but were able to meet the requirement for class M1. With 
regard to the IB property, only the control treatment met the 
requirements of the standard.

These low IB values, regardless of the heat treatment, 
have also been observed in several studies on bagasse 
panels3,9,10, which is basically owing to the low density of 
the bagasse material and the consequent need to increase 
the number of particles to form a panel of predetermined 
density. This causes an increase in the surface area for the 
same amount of adhesive, thus more markedly promoting 
the decrease in the IB property.

4. Conclusions
Only heat treatment conducted at 260 °C for a period of 

12 min promoted significant reductions in all the properties 
evaluated. However, the heat treatment applied at 260 °C, 
regardless of the exposure time, allowed the bagasse panels 
to achieve the maximum TS24h value stipulated by the 
ANSI A208.131 marketing standard. The panels heat treated 
at 230°C and 260 °C showed significant reductions in the 
values of MOR and MOE in static bending. However, all 
the treatments met the minimum requirement stipulated by 
ANSI A208.131.

The heat treatment affected the IB property to the 
point that all the heat-treated panels did not meet the 
commercialization standard. The level of heat treatment 
temperature showed more pronounced effect on the physical 
and mechanical properties of particleboard obtained from 
bagasse than the exposure time. In general, the use of heat 
treatment was shown to be very promising for improving 
the dimensional stability of cane bagasse particleboard, 
without being made unviable by the reduction in mechanical 
properties.

This technique of heat treatment could be integrated 
into a manufacturing process by allowing a longer period of 
time in the press (continuous press), or after acclimatization 
of the panels in a press with multiple dishes. However, 
although the technique can improve the quality (physical 
and against fungi) of the panels, it would result in higher 
cost and increase the production time, if done at the time 
of pressing the panel.
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Table 11. Average values of internal bond as a function of time.

Time (min.) IB (MPa)
8 0.30 (0.08) a*
12 0.23 (0.06) b

*Means with same letter do not differ statistically by the Tukey test 
(a = 0.05).

Table 10. Average values of internal bond as a function of 
temperature.

Temperature (°C) IB (MPa)
200 0.31 (0.04) a*
230 0.24 (0.07) a
260 0.25 (0.10) a

*Means with same letter do not differ statistically by the Tukey test 
(a = 0.05).
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