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SEM HV: 10.0 kV WD: 11.83 mm L) MIRA3 TESCAN

View field: 2.08 pm Det: SE 500 nm
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Abstract: In this paper, the experimental investigation of mechanical and antibacterial properties
of epoxy biocomposite reinforced with cellulose nanofibers and thyme plant nanoparticles is
studied. At first, an extract was extracted from the thyme plant, and after preparing the extract in
a solid form, the particles of the extract were obtained on a nano scale. In the next step, the
combination of nano particles of extract, nano fibers of cellulose and the simultaneous
combination of nano particles of extract and nano fibers of cellulose with epoxy are made
separately in weight percentages of pure, 0.5, 1, 1.5 and 2 respectively.For each of the weight
percentages, in order to the investigation of mechanical properties, a tensile test has been
performed according to the standard, as well as an antibacterial test. The results show that by
increasing the weight percentage of reinforcements up to 1.5% by weight, the mechanical
properties improve and then decrease. The highest amount of elastic modulus obtained for the
combination of extract nanoparticles, cellulose nanofibers and the simultaneous combination of
extract nanoparticles and cellulose nanofibers with epoxy at 1.5% by weight is 4.053, 4.169, and
3.522 MPa, respectively. On the other hand, by increasing the weight percentage of the
reinforcements, the antibacterial properties of the samples have increased. The results of this test
show that a lack of growth halo with a diameter of 22 mm has been created for the thyme extract.
Regarding gram-negative bacteria, no growth halo was observed for thyme extract on Escherichia
coli bacteria medium. For the disk containing the antibiotic gentamicin, the diameter of the halo
of non-growth on staph bacteria and Escherichia coli bacteria was 8 and 6 mm, respectively. For
the disc containing penicillin antibiotic, the diameter of non-growth halo on staph bacteria was 24
mm, and Escherichia coli bacteria did not show sensitivity to penicillin antibiotic. Considering
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that for the purpose of practical exploitation, it is important to have both mechanical and
antibacterial properties in the samples, the summary of the results indicates that for all the

samples in the percentage of 1.5% by weight, the mechanical properties and antibacterial will be
optimal.

Keywords: Biocomposite, Epoxy, Nanocellulose, Thyme plant.

21



