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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, the elastic modulus of nanocellulose/PLA nanocomposites obtained by the two methods
Received 29 July 2015 including nanoindentation and tensile tests were analyzed. Nanocellulose was extracted by Mechanical
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) . .
Available Online 06 October 2015 method from linter pulp fiber. Amount of usage of nanocellulose was 3 and 5% wt , and masterbatch

technique was used for improving nanoparticles distribution in polymer matrix. Then the mechanical
properties of hanocomposites with and without this technique were studied. Tensile test was performed

Keywords: . . . . . .

Mgsﬁrbatch in accordance with the standard method, and the atomic force microscope in peak force tapping mode
Nanocomposite was used for nanoindentation. Tensile test results showed that the use of masterbatch improves tensile
Tensile test modulus, tensile strength and strain at break. Also, by increasing nanocellulose percentage from 3 to 5%

nanoindentation test

; _ in nanocomposite with master batch, the tensile strength and strain at break increased. But this increase
Atomic Force Microscopy (AFM)

had no significant effect on tensile properties of nanocomposite without masterbatch. A similar trend
of strength test results was observed in nanoindentation results. Based on this result, use of masterbatch
in nanocomposite caused the increase in elastic modulus. The results of these two analyses were
compared and tensile test showed lower modulus value than nanoindentation.
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Fig. 8 Comparison tensile strength of nanocomposites with and
without masterbatch (NFC: nanocellulose, Mb: masterbatch)
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Fig. 5 Schematic curve of loading-unloading PLA neat by using
nanondentation

50 el SESY b @l el b il 6 08 L Sleds Hloges D Sl

Stress (MPa)

Strain (%) 5 6
Fig. 6 Stress-Strain curve of nanocomposites (a: nanocellulose
3%, b: nanocellulose 5%, c: masterbatch (3%nanocellulose), d:
masterbatch (5%nanocellulose)

1€ Jokwgil %5 1D (J5lusgili %3 18) oy joalS $il 25,5 i jloges B S
(Hakosils 15) g ynce 1 (I5kasgils 3) g yione

NFC 3% NFC 5% Mb (NFC 3%) Mb. (NFC 5%

0 1 2

[EEN
a1

Tensile Modulus (GPa)

Fig. 7 Comparison elastic modulus of nanocomposites with and
without masterbatch (NFC: nanocellulose, Mb: masterbatch)

INFC) ()T 9% 5 e 1o (sloce jgralS 5l (oS Jpoko dunnlie 7 Sl
(s MB st

Pl ¢« 3 pan Jolwgil 03 o 10 el 03y y Ko oy j9ualS il
Agod 4 Sl Juoyo 858 dga 10 g yus Gl CojamelTgl oS
R SN LS oW W) S Y BT S-S A ARt T S OWPRPRY
sl 0399 20,0 649 e w4 Jeluwgil w05 (lyls o jeuelS gl

11 o)leuis 15 093 1394 O ()30 Sl Swdie



OB 9 )9 e &a3)

Sl SV s/ Hghungil Gl 3940l 93l yiuiaS 90T 9 (5051 (59 15 9 Sang »Sao by (Zias HiSawgili jl ol iVl Jgdwo dumslio

52 Jae bl (o 5wl 5l odal Cass 4 Sl Jgoe 2 Jgu
Table 2 Elastic modulus obtained by nanoindentation based on
Hertz model
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Fig. 10 Image of nanoindentation imprints
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Fig.11 Comparison of elastic modulus obtained by tensile and
nanoindentation tests
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