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4 Bottom-up fabrication
5> Entanglement
6 Cohesion
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' Dimethyl acetamid/lithium chloride
2 1-butyl 3-methyl imidazilium chloride (BMIMCI)
3 Volatile organic compound
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2 Field emission scanning electron microscopy (FE-
SEM), JSM-6700F; JEOL Ltd., Japan)

3 Platinum/Palladium (Pt/Pq)

4 X-ray diffraction

5> Wide angle x-ray scattering (WAXS)

¢ RINT-2100, Rigaku Co., Japan

7 Crystallinity index

8 Curve fitting and peak deconvolution
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! Resolidification



e &gz 9l ol )d 5 eads cdlb N> g Pl e 3!

A 4 dlse ol gdisas oms ol e Sluls
ol 0585yl Yoo b b Sglis Lae L3 5l oolical
ol 01 Plor 53 (53Jsks el b s oS
036 P> 5l Soyu oS oads cdlb Pl K5 ogdleas
b A 0og (20 Oyl ol o 4 Ylais| as o,
Gl saliols] Pl 28bsl ¢ Sy Ploul d> e g0

]

FE-SEM (g9 Sl 098wy ;S

S5 Pl Gl slagyla ,310Y s
eSS s )3 1) sl Lo b 5 (o g
i Pl iz slagle; jloe g Jo3 oo
4S5 sboloes ol oaiz )3 o)L ) 1 59)
s o sl gl 35 9 amas e s JSo
L atl o Laca jguels 90 amy S 5 Sl
5 o0t aulS Lo yod ol b 5 dlsl ey al33l
P Jle a5 Jbs 5 5 sl oo 4
Lo 09— oo 00958l Camnsl o ils 515 9 (g 5y
Sy9eelS P (Jlmn S 58 ol oo 20l
Ta S 5 Sl Sels sl Ly slsl ol
Pl Lo oatadsy e gals gils oo )5 a s
ad oLl o e ad b ¥ Ploul ol b 28k 5L
45 05 (ol Pl L sodagd o jals 6 4
b 2S5 (Bl Plo s oo i

| 009 )‘Q)P).g

¢ Fully consolidated structure
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! Arbitrary unit

2 Scherrer’s equation

3 Diffraction angle

4 Integral width

> Autograph AGS (Shimadzu Co. Japan)
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! Debye-Scherrer rings
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Effect of dissolution time and recycled solvent on the nanowelding process of

cellulose nanofiber

Abstract

In this study, all-cellulose nanocomposite was prepared
through partial  dissolution-nanowelding of  cellulose
nanofibers (prepared from Nano Novin Polymer Co.) using
ionic liquid and the effect of dissolution time and recycled
solvent on nanowelding process and nanocomposite
properties was investigated. Also, six times of 5, 10, 20, 30,
60 and 120 min were used as dissolution times to partially
dissolve cellulose nanofibers. Results showed that with
increasing dissolution time, crystallinity increased and
crystallite size decreased. FE-SEM micrographs confirmed
that increasing dissolution time led to a decrease in nanofiber
diameter and an increase of welding area. With the increase of
dissolution time, tensile strength and Young’s modulus
increased. But, these mechanical properties dropped over
dissolution time longer than 30 min. However, the longer the
dissolution time, the higher the strain at break. Since all-
cellulose nanocomposite prepared with dissolution time of 30
min showed the highest mechanical properties, recycled
solvent was also used just for 30 min as dissolution time to
partially dissolve cellulose nanofibers. The results of this
section showed that nanocomposite prepared with as-received
solvent had similar properties with that of prepared by
recycled solvent.

Keywords: Nanowelding, Solvent recovering, Cellulose
nanofibers, All-cellulose nanocomposite.
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