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Table 1. Properties of cellulosic and lignocellulosic nanofibers.
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Figure 1. The sample of epoxy resin reinforced. The top left: lignocellulosic nanofibers (A: 0.1%, B:
0.2% and C: 0.3%). The top right: cellulosic nanofibers (A: 0.1%, B: 0.2% and C: 0.3%). The bottom

image: pure epoxy resin.
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Table 3. Properties of pure and nanofibers reinforced epoxy resin.
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Figure 2. The effect of nanofibers amount on water uptake of reinforced epoxy.
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Figure 3. The effect of nanofibers amount on thickness swelling of reinforced epoxy.
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Figure 4. The effect of nanofibers amount on flexural modulus of elasticity in reinforced epoxy resin.
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Figure 5. The effect of nanofibers amount on flexural strength of reinforced epoxy resin.
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Figure 7. The effect of nanofibers amount on tensile strength in reinforced epoxy resin.
x_aub_:l.: Loy /Y L: ol c,.i}éj wsﬁl L .]aff (ajﬁ )-ij"‘j .,LJIL:L;G u..a.)b- J““s)'.’.\
2 bl paie 8 60k ik e (SO s Sy B s o ) ke

LSJSJL“' QU\).:L: Jf}@bfﬁ)b}.&&u o> u.ajb- J"‘Sﬁ‘wjbé("‘“";fd*e =YY/0

M 2000

] v ]
}) - }) ‘wua{

il

Y0 elis Y0 s

(ol y) GP s SIS Aoy /Y L oddiy o8 5 () LAl S gl 5, XRD G185 Ko A IS

Figure 8. XRD pattern of pure epoxy adhesive (left) and 0.2% cellulosic nanofibers reinforced epoxy
resin (right).
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Figure 9. SEM images of 0.2% cellulose nanofibers reinforced epoxy (right) and 0.3% cellulose
nanofibers reinforced epoxy (left).
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Abstract

Background and objectives: It can be enhanced stress transmitting in adhesives
using different fibers. So, the aim of this study was to investigate the potential of
epoxy resin reinforcing using cellulosic and lignocellulosic nanofibers and
compare their performance in improving of epoxy adhesives characteristics.
Materials and methods: In this study, after applying the solvent exchange for
better distribution of nanoparticles in the epoxy resin matrix, the nanoparticles at
three levels 0.1, 0.2 and 0.3 percent by weight epoxy resin was added to the matrix.
Then, the prepared mixture is poured into film molds with a thickness of 4 mm and
cured after 72 hours. Finally, mechanical and physical properties of nanocomposite
were measured.

Results: The results showed that by increasing the nanofibers percentage to 0.2%,
the mechanical properties improved. But from 0.2 to 0.3% these features are
reduced. Also, with increasing the amount of nanofibers the physical properties
decreased.

Conclusion: It was revealed that using small amounts of nanofibers (0.2%), the
mechanical properties of the nanocomposite increased approximately 2-
times.

Keywords: Epoxy resin, Cellulosic nanofibers, Lignocellulosic nanofibers, Physical
properties, Mechanical properties
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