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Abstract: Cellulose nanofibrils are nano-scale materials with a diameter of several tens of nanometers. Cellulose nano-
fibrils' excellent mechanical and barrier properties make them attractive materials in the packaging industry. The mor-
phology and crystallinity of obtained nano-cellulose greatly depend on the raw materials and the nano-fibrilization
process. In this study, we investigated the effect of morphology and crystal structure of cellulose nanofibrils on coating
performance, transparency, and barrier properties. Cellulose nanofibrils with a narrow diameter, high crystallinity and
negative ion were fabricated as the concentration of the sulfuric acid was increased. As a result, post-treated cellulose
nanofibrils could be easily coated due to narrow diameter and introduction of negative ion, and enhance oxygen barrier
properties via the densely interconnected nanofiber surface.
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Paper Co., Ltd. 94 F43IAth 72 93l ARE-gh At
£ Sigma-Aldrich Chemical Co.(Seoul, Koreay*}oll4 —-ujj 5}
Ath. CNF 88 polyethylene terephthalate(PET) 7]AZ &
< polyurethane(PU)°] Z® =] = 50 um 7719 &=
Kolon Co.(Seoul, Korea)ollA] #l|-g3EQ T}, Polyethyleneimine
(PEI) €942 Sigma-Aldrich Chemical Co.(Seoul, Korea)yx}°l|
A1 Tl ekt

CNF2e| 3t 22| 33. CNF(1 wi%) 445 10,
20, 2232 40 wt%?] FAHGANOR 60 °CollM 1A7F wntkst
Atk 1§ g FHTE W8] pHYF T/l ot
£ W7 A3 F8S s HEH R vhgo]
CNFZ 9500 rpmollA] 304 &9t YAIREE Fafsle] de
o, T7TE 28351 1 wt%®] CNF £42H8-8 AlxsiqiTt.

CNF =¥ 3d. PUPET 7|4 & 9?9l CNFE =93}
7] 918t $415 02 PUPET 71A18ES PEI 2.5 wt%®] &
ool 12 F< FA F 60°ColA 1MZF FE AAxE3AT o]
S 33 W 5, 0.3 wi%e] CNF £4h8-elg PED} I
o] = 714 ZE 9l film baker applicator(YBA-7)Z ©|
8ot Y-S ofaL A2olA o T AxRAIF

SHEM. ONF] Feighd 545 ddabr] S8 74 A
2} #n)73(TEM, CM200, Philips, Netherlands) 2 A} A2}
HAn)7d (FE-SEM, S-4300SE, Hitachi, Japan)S AM&-&led o]n]
A5 LAt TEM 4] Al, Z” o] 108 o] 34k
CNF &9& 7hd 28 ag|= 9o "ojrey Az &,
uranyl acetateS ©]-83 54 GO E AJAS ARt 4
A2 =0l WE CNFO| 244 548 dotir] 98] XA
3] #417](XRD, Rigaku D/Max-2500, Japan)E A-&-5+5
o Egh A ] o] 9] CNFe| Aske HshE Yok ¢
ste] 2] (1)l 2] A st 2 S} = (crystallinity index, Crl)E
TSFATH

(1002 7Iam)
002

CNFe] 321 Aebd9E gRlalr] flste] Ak 2471
(Zetasizer Nano S9OCNF, malvern panalytical, USAYE ©]-&
stod pH 7oA 9] Aebd 9IS S48t CNFe| 2R/ 5S
B7ksl7] $1sto] PUPET 714 B& 919l "% CNFe| &
e onAIst sl o, FHES ERIs] $l8le] UV-visible
spectrophotometer(Agilent 8453, Agilent Technologies, USA)

£ AH&-5te] 400-800 nme| gelA F=E S5
A E] FEo] 2 CNFO] Ak R 9 #f FieE
=437 ste] AkA Eale A3 7] (oxygentransmission rate,
OTR, OX-Tran Model 2/61, Mocon, USA)} <78 3= A]
3] 7](water vapor transmission rate, WVTR, Permatran-W
Model 3/61, Mocon, USA)S AF8-3F] ASTM F 1249-133%}
ASTM F 1927-14°] Aoz Z7geit.

Crl (%) = x 100 (1)
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Figure 1. TEM images of cellulose nanofibrils with different con-
centration of sulfuric acid treatment.
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Figure 2. FE-SEM images of cellulose nanofibrils with different
concentration of sulfuric acid treatment.
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Figure 3. XRD patterns of cellulose nanofibrils with various con-
centration of sulfuric acid treatment (a); its calculated crystallinity
index values (b).
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Figure 4. Zeta potential value of cellulose nanofibrils with various
concentration of sulfuric acid treatment.

Figure 5. Aqueous dispersion of cellulose nanofibrils with various
concentration of sulfuric acid treatment.
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Figure 6. Images of cellulose nanofibrils coated PU/PET substrate
film. Left: PU/PET film and Right: PEI coated PU/PET film: (a)
CNF-0; (b) CNF-10; (c) CNF-20; (d) CNF-40.
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Figure 7. Visible light transmittance spectra of PU/PET film and
various cellulose nanofibril coated PU/PET film.
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