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4. Conclusions

This study investigated the effect of GNPs on the physical and
mechanical properties of WPCs. Some conclusions are as follows:

1. Although incorporating GNPs into the PP matrix effectively
improves mechanical properties, this improvement comes at
proper nanofiller loading (0.2–1.0 wt. %).

2. Addition of GNPs decreased the average water uptake and thick-
ness swelling by 35% and 30%, respectively, compared to control
(without GNPs).

3. The optimal loading of GNPs, at which the least water uptake
was observed, was 0.8–1 wt.%.

4. SEM micrographs showed that high contents (3–5 wt.%) of GNPs
were easily agglomerated. This caused the mechanical properties
of the composites to be reduced.

5. The thermal degradation behavior of the composites was char-
acterized with TGA. In all cases, the degradation temperatures
shifted to higher values after the addition of GNPs. The high-
est improvement on the thermal stability of composites was
achieved when 0.8 wt.% of GNP was added.
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