Mano-Smuctares & Nano-Objects 25 (20213 100642

journal hemepage: www elsevier comiocatenanoso

Contents lists available at ScienceDirect

Nano-Structures & Nano-Objects

Nano Strctures
£ N Objects

Fabrication of cellulose acetate nanocomposite films with R

Chack for

lignocelluosic nanofiber filler for superior effect on thermal,

mechanical and optical properties

Amita Sharma ", Tamal Mandal ™", Saswata Goswami**

3 Ceniter of Ferovative end Applied Bioprocessing, Frowledge City Sector-81, Mokali, Purdab 140306, Irdia
® Department of Chetnical Ergineering, National Fstitute of Techrology, Durgapur-Mahetme Gondhi averue, West Bergal, Pin-713200, fndi

ARTICLE INFO ABSTRACT
Article Ristory: Supericor effect on thermal, mechanical and optical properties of cellulose acetate nanocormposite [ C4)
Received 19 May 2020 films has been established by its fabrication with rice straw derived cellulose nanofibers (RS CMFz)

Received inrevised form 6 Movermber 2020
Arcepted 27 Novernber 2020

Feyords.

Cellulose acetate
Rice straw

Celluloze nanofibers
MNanocormposite Glm
Tenzle sTength
Transparency

as nano filler. The ratio of CA/RS CNF were optirnized (2, 5, 7.5 and 10wt ¥ of CNF) through sclwent
casting method, their effect on the thermal, mechanical and optical properties of the nanocornposite
filrns were observed, Better crystallinity index (92¥) and lower lignin contert of RS CNF (up to 5
wt ¥ loading) enhanced tensile strength to 65 MPa and Young's modulus up to 2.5 GPa of CA flm
The improvernent of thermal and optical properties were understood by the enhancernent in therrnal
stability and transparency throngh TGA and UV-Vis spectrophotorneter respectively in higher loading
of CMFs, The improvised CA nanocornposte flm with RS QVFs keeps better future and promise in
packaging and logistic industries as superior to cornmercial CA films.
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1. Introduction

Conventional synthetic polymers such as polyethylene FE,
polypropylene PP, polyterepthalate PET, Polyvinylchloride FWC
etc. offer many advantages lilkke mechanical performance, wer-
satility, lightness, low cost and easy processing especially in
food packaging applications, medicine and electronic industry [1]
However they have been considered as high polluting agents for
future generations because of their lower rate of degradation
and accumulation in the environment. To avoid this problem,
Preventive measures such as reuse and recycling other forms
of packaging waste, have been talen. The application of natural
polymers lilee cellulose, starch and chitosan have emerged as an
alternative to these non-bindegradable polymers because of their
renewability with lower energy consumption [2-4].

Cellulose iz an abundantly available natural organic polymer
and can be converted fto its derivatives for high end applica-
tions [ 5], Cellulose acetate (CA) because of its desirable physical
properties such as excellent optical clarity, biodegradability, and
high toughness iz of particular interest amongst various cellulose
derivatives [6] CA iz produced primary through the esterifi-
cation of renewable and natural occurring cellulose materials
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such as cotton, wood, rice straw, sugarcane bagasse and recycled
paper [7,2] Due to its water resistance, it emerges as prolis-
ing material for food packaging applications [9,10]. CA is also
widely used as a filler material in cigarettes and as a film base
in photography. Furthermore because of its low cost, it can be
used in vast range of applications such as membrane technol-
ogy, drug release, textile and related materials, separation mem-
branes, UV protector, medical implants, opto-electronic field and
soon [ 11-14]. Newvertheless, high moisture sensitivity and brittle
nature of CA limits its wider applications in composite films.
FPrevious studies werified that adding reinforcing nanomaterials
such as graphene oxide [15] montmorillonite [16], nanocellu-
loge [17], carbon nanotubes [12], sibver, gold [19] and hydrox-
yapatite nanoparticles [20] improve the properties of nanocom-
posites, Furthermore, these nanomaterials when embedded in CA
matrix, can effectively enhance its properties like antimicrobial,
Y shielding, flame retardance, photoactivity and gas perme-
ability [21-24]. Another important property of the nanomaterial
is their ability to enhance the mechanical properties without
sacrificing the transparency of the film [25]

Among various nanofillers, cellulose nanofibers (CHE) offer su-
perior mechanical properties, transparency and aspect ratio [ 26,
27]. Also when compared to inorganic filler, nanocellulose has
low cytotoxicity, higher thermal and mechanical stability [4,28-
30]. Besides CHF also has higher degree of crystallinity and large
density of covalent bonds per cross sectional area, so they display
higher tensile strength when embedded in CA matrix [31]. Main



