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Background and Objectives: Nanocomposites have garnered significant
interest for their ability to combine the unique properties of nanomaterials
with polymer matrices. This study examines the influence of nanographene
and wood flour content on the physical, mechanical, and thermal properties
of nanocomposites made from spruce wood flour and recycled
polypropylene. Nanographene is evaluated as a potential reinforcement for
enhancing the mechanical and thermal performance of these composites.

Materials and Methods: Composites were prepared using recycled
polypropylene (fixed at 50%), spruce wood flour (fixed at 50%),
nanographene at four loading levels (0, 0.5, 1, and 1.5 wt%), and maleic
anhydride grafted polypropylene (fixed at 3%). The components were
compounded using a twin-screw extruder, and standard specimens were
produced by injection molding. Mechanical properties, including tensile
and flexural strength, tensile and flexural modulus, and impact resistance,
along with thermal and flammability characteristics, were evaluated
according to ASTM standards.

Results: Analysis of variance indicated that nanographene content did not
significantly affect tensile modulus, flexural resistance, or impact
resistance at a 95% confidence level. However, it exerted a significant
influence on tensile strength, flexural strength, and oxygen index.
Increasing nanographene content up to 1 wt% improved tensile strength,
flexural strength, tensile and flexural modulus, and impact resistance.
In contrast, a 1.5 wt% loading led to a reduction in these properties.
Moreover, higher nanographene content resulted in increased residual ash
and improved thermal stability.

Conclusion: The incorporation of graphene nanoplatelets and wood flour
significantly influences the physical, mechanical, and thermal behavior of
recycled polypropylene, based nanocomposites. A nanographene content of
1 wt% enhances mechanical properties due to improved interfacial
adhesion and dispersion within the polymer matrix. However, at 1.5 wt%,
agglomeration and non-uniform distribution of nanographene weaken the
composite structure and reduce performance. Increased nanographene
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loading also improves thermal stability and char formation, contributing to
flame retardancy. These findings underscore the importance of optimizing
nanographene content and dispersion to achieve balanced and enhanced
composite properties, supporting the efficient design and manufacturing of
wood-polymer nanocomposites for advanced applications.
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Table 1. Specifications of maleic anhydride grafted polypropylene.

(9/10min) i oL o asls
Melt flow index (g/10min)

(griem®) J&

0.965
Density (gr/cm®)

I F S Olasie -2 Jyus
Table 2. Specifications of nanographene.

(rﬁfcfjld)g_ﬁ;-\.w.& (ujjg.:a)_)la:e (J;A};L)g_,.d\;u.p (.LDJJ)U.;}J;- g{:) (MZ/g)aﬁjcla.w
Area (m?/g) Diameter Thickness (nm) Purity (%) Color Specific surface area
olew
300 3-7 60 98.5 . More than 15
Black
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Table 4. Analysis of Variance (F Value and Significance Level) of the Effect of Nano Graphene on Resistances.
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Figure 1. Independent effect of nanographene on tensile strength (a) and tensile modulus (b).
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Figure 2. Independent effect of nanographene on flexural strength (a) and flexural modulus (b).
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Figure 3. Independent effect of nanographene on impact resistance.
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Figure 4. Independent effect of nanographene on limited oxygen index.
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