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ARTICLE INFO ABSTRACT

Article Type: In order to investigate the effect of the characteristics of grape branches

Original Research and Elaeagnus angustifolia on the quality of particleboard, in this study,
boards with grape branches at a ratio of 0, 15, 30 and 50% with
Elaeagnus angustifolia were produced. In this study, urea formaldehyde
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and a resin consumption coefficient per board of 11, 9 and 13% and a
pressing time of 5 and 7 minutes. The amount of wood chips consumed,
resin consumption and pressing time were considered as variable
factors in this study and other factors were considered as fixed
conditions. The results of this study showed that increasing the grape
branch to elder branch ratio by up to 15% increased the bending
strength, elastic modulus and internal adhesion compared to boards
made from elder branches. In this research, the optimal conditions for
producing boards are the use of 15% grape branches, 11% urea
formaldehyde glue, and a pressing time of 7 minutes.
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EXTENDED ABSTRACT

Introduction

The growing limitation of forest resources and the increasing demand for wood-based
products have encouraged researchers to explore alternative lignocellulosic materials for
the wood industry. Agricultural and orchard residues are among the most promising
substitutes because of their abundance, renewability, and low cost. Pruning residues from
grapevine and Elaeagnus angustifolia trees are widely available in many orchard regions
and often remain underutilized. Utilizing these residues in particleboard production can
reduce pressure on forest resources while simultaneously contributing to sustainable
waste management in agricultural systems. Therefore, the present study aimed to evaluate
the feasibility of using grapevine and Elaeagnus angustifolia pruning residues as raw
materials in particleboard manufacturing and to investigate their effects on the physical
and mechanical properties of the produced boards.

Materials and Methods

The raw materials used in this study consisted of pruning residues of grapevine and
Elaeagnus angustifolia, collected from orchards in the Soli-Dareh region of Ziaabad, Qazvin,
Iran. The branches were cut into pieces of approximately 5 cm and then processed into
particles using a Pallmann chipper. The particles were dried to about 3% moisture content
and stored in sealed containers before board manufacturing. For particle characterization,
100 particles from each group were randomly selected and measured. Urea-formaldehyde
(UF) resin was synthesized using an alkaline acid alkaline process with an initial molar ratio
of 1.9:1 and a final molar ratio of 1.3:1. The resin was prepared using urea (98%), formalin
(42%), sodium hydroxide (98%), and phosphoric acid (85%). Resin properties such as
viscosity and gel time were also evaluated. Particleboards were produced using different
mixing ratios of grapevine particles (0, 15, 30, and 50%) combined with Elaeagnus
angustifolia particles. The resin content was applied at three levels (9%, 11%, and 13%),
and hot-pressing time was set at two levels (5 and 7 minutes). The manufactured boards
were then tested to evaluate their physical and mechanical properties.

Results and Discussion

The results demonstrated that pruning residues of grapevine and Elaeagnus angustifolia
can be effectively utilized as raw materials for particleboard production. The combination
of these two lignocellulosic resources showed promising performance in terms of board
quality and structural integrity. Among the tested treatments, the boards manufactured with
15% grapevine particles, 11% UF resin, and a pressing time of 7 minutes showed the best
overall performance. This treatment provided an optimal balance between mechanical
strength and physical stability. The results indicate that a moderate proportion of grapevine
particles improves board performance, whereas higher proportions may negatively affect
structural characteristics. Additionally, resin content and pressing time were found to play
significant roles in determining the bonding quality and overall performance of the
particleboards.
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Conclusion

The findings of this study confirm that grapevine and Elaeagnus angustifolia pruning
residues have significant potential as alternative raw materials for particleboard production.
Utilizing these agricultural wastes can reduce reliance on forest wood resources while
supporting environmentally sustainable production practices. The optimal manufacturing
condition identified in this study was a mixture containing 15% grapevine particles, 11%
UF resin, and a pressing time of 7 minutes. Under these conditions, the produced
particleboards exhibited desirable physical and mechanical properties. Therefore,
incorporating orchard pruning residues into particleboard manufacturing could be a
practical and sustainable solution for both the wood industry and agricultural waste
management.
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