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Figure 1. Plastic case with stainless steel electrodes.
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Table 1. The adhesive properties.
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Density (g/cm®) Gel Time (s) Viscosity (CP) Solid percent (%) Adhesive Type
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Figure 2. Forming fiber cake.
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Table 2. Length and diameter factory fiber and recycled fiber.
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Aspect ratio Diameter (p) Length (p) Fiber
L5 Gl
109.48 8.12 889.60 h
Factory fiber
R
103.73 7.87 816.40
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Figure 3. Factory fiber and recycled fiber.
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Figure 4. Microscopic images factory fiber and recycled fiber.

vy



1T (1) o)l YT) il JSiz 5 52 (5,58 5 sl (Sla o &1 o

B g (K5 gl e Julge bl 5 JRws 1 bl 4 e Y Jad
Table 3. Analysis of variance independent and interactive effect of variable factors on physical and
mechanical properties.
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Figure 5. The interaction between the adhesive and the nanotechnology on the modulus of rupture.
g 03 @i W sks e OB aze Ol 31 51 =Y bl 4 i 4 a5 L
Lops WY do 3 A Sl s G pme R01581 L oS (g sbas (il e Iy s s 3 40 Ll
2ol e 4 P S0 a8l il Mol Rl Aoy VA/00 an NI s
(Loys +) dald €sad b anlin )5 aSgsb & ol Iy pme dp ;3 40 slezel L ancenlVId 5
SU bl 5b el Jll asns NV 580 Cuia Jake SU doys T 5 ) Ol 03453l
4 Aab e (ol pme ol glhls Ao s 40 Oliebl c]a.,. BERTCIIn {15 PN VISR I I Vo
iy ke 5L Ao Y 00538l 5 Ao 0 VY e O e b et VI se o Rl S5k
ol 5 sk S0 Ll 0 K8 e ol JKALKL 1T04/4 47 Olpe 4 6l
Ll 11y s (V0T o5 SISl il ey ke« i W 8 355
SEle sla S5p talS mls Lad S35 e Sluls S OUl 5 g e Ol s S
5ol slal Rl e Kos sla bl ssdlea .l g 4o s Yol oS sls L2 1
Glass gl S5y o) e A BLL D mhe g5 edd S e glaedile BL
() esls sl

Yva



VY0 (1) 0,led (VV) sl S 5 292 (55918 5 pole (S iRg5s & i

1600
- 1400
£
2 1 1200 -
] s
T 5 w0 =
g4 775.905 iy e s
=) . e
i e Adhesive 8%
| e B 3
2 o
3 J — —B— e Lapasyip
22 umo - Adhesive 12%
] 04.79
= 404
20
a
a

e #L
nanocellulose

AWl gde 59,5 2 sk SU 5 G Jilie F1A ISS
Figure 6. The interaction between the nano-cellulose and adhesive on the modulus of elasticity.
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Figure 7. The interaction between the nano-cellulose and adhesive on the IB.
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Figure 8. The interaction between the nano-cellulose and adhesive on the thickness swelling (2 hours).
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Figure 9. The interaction between the nano-cellulose and adhesive on the thickness swelling (24 hours).
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Figure 10. The interaction between the nano-cellulose and glue on water absorption (2 hours).
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Figure 11. The interaction between the nano-cellulose and glue on water absorption (2 hours).
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Abstract

Background and objectives: Increasing of population and daily increasing of
demand for wood products caused reduction in forest areas, so that concerning
trees cut, serious regulations have been developed. Intensive pressure of Iranian
environmental organization has seriously raised up the argument of harvesting stop
and amount of wood harvested from forests has lowered to less than one million
cubic meters. Therefore, wood industry is facing wood shortcoming. (12).

The aim of this study was to recycle fibers from waste panels applying ecofriendly
electrolysis method and reusing them for MDF production.

Method and Materials: In this study, first waste wood panels of MDF were
collected from several firms. Waste panels were cut into small pieces and
immersed in hot water for 24 hours. Immersing was conducted in order to
penetration of water into the waste MDF before Ohmic heating. Small pieces of
wet MDF were placed in a cylinder equipped with electrical steel electrodes.
Rectangular electrodes were fixed parallel to each other in the side walls of
cylinder. After 45 minutes, MDF fibers were separated by hydrolysis. In order to
increase electrical conduction, some salt was added to the mixture. Obtained fibers
were separated and dried and mixed with fresh fibers provide by a local firm (up to
30% of oven dry weight of total fibers) for board producing. UF resin was
modified by adding nano- cellulose at three levels of 0, 1 and 3 percent. Resin UF
was applied at two levels of 8 and 12 percent.
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Findings: Manufacturing parameters such as press temperature of 160 degree
centigrade and press time of 8 minutes were kept constant for all treatments.
Physical properties of thickness swelling (TS) and water absorption (WA) after 2
and 24 hours water immersing in water and mechanical properties of internal bond
(I1B), modulus of rupture (MOR) and modulus of elasticity (MOE) of boards were
evaluated. The results showed that the highest modulus of rupture (14.47Mpa) and
modulus of elasticity (1359.096 MPa) of the boards made with 12% glue and 3%
nano- cellulose was, as well as the highest internal bonding in the boards made
with 12% glue and 3% nano- cellulose was (0.5 MPa). The least amount of
thickness swelling (%4.720 and %9.863 after 2 and 24 hours floatation on water
respectively) was observed in boards made with 12% glue and 3% nano- cellulose.
As well the least amount of water absorption (%33.113 and %80.653 after 2 and 24
hours floatation on water respectively) was observed in boards made with 12%
glue and 3% nano- cellulose.

Conclusion: Statistical analysis of results was conducted using SPSS 16. Results
showed that recycled fibers have suitable quality. It is possibility to reuse it mixed
with fresh fibers. Manufacture board properties, however, are not as high as
standard. Adding nano-cellulose into UF glue caused an improvement in
mechanical properties and water absorption and thickness swelling were decreased.

Keywords: Recycling, MDF, Electrolysis method, Modulus of rupture, Thickness
swelling
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