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Fig. 1 Experimental procedure for the preparation of WCNF
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Fig. 2 FTIR spectra of (a) wood powder, (b)
holocellulose, (c) purified cellulose and (d) WCNF
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Table 1  Absorption bands for functional groups of cellulose, hemicellulose and lignin
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Fig. 3 The molecular structure of (a) cellulose, (b)

hemicellulose and (c¢) lignin [34]
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Fig. 4 XRD patterns and relative crystallinity (inset) of (a)
wood powder, (b) holocellulose, (c¢) purified cellulose and

(d) WCNF
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Fig. 5 SEM images of (a) wood powder, (b) holocellulose, (c¢) purified cellulose and (d) WCNF
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Fig. 6 TEM images of WCNF at different magnifications
a) 4200 X; b) 20500 X; ¢) 43000 X; d) 105000 X

M7 HE] L WONF (4 142 43 A5 B 5 K
LT 2 AN B A 0 U {3 0l 6 B AE 13
nm F124 nm &b, 455K 6 1 WCNF ) TEM & F
AN, 13 nm BRI 04 BLAR 0 A 46 0 1) 2 B AR

WCNF [ A2, EZ5A7E S ~ 16 nm Z[H]. [fij 24
nm F 3T B ELAR A3 A i Gt g i U2 PR AR B 3 AR
YKL 22 REER ) HAR, EE /A TE 17 ~ 32 nm
Z ). 74k WCNF o, DA A2 43 4 7E 5 ~ 16 nm



11 49] WRSCI A% AT 4T 4k 3R AR 2T 2234 28 KO A FRAE 23 H 1325

DX [AIFEAE I SAAR AT 22 AR 17 ~ 32 nm X [H] /7
TER PR B = AR 21 22 AR IAIE A AP TE B 21 4 Le A7)
Iy 48. 2% F1 35. 4% , HARAE 33 nm LA | LT
22 RN 2R 16. 4% X Pil] WONF (12F
22 AR AAE S ~32 nm Z[H], 535, 2F

22 [A) 3 B DR R 5 AR A KR 27 22K
ARG MR AR B AS SR IRZE ) (1 6) .
WCNF [ ZAK AT A0 L S R 28 205 254, 1 K
Mok TS RE Y S A, i Kk
FEHAEBEE W) P DRV S B i 3 BV BE.

0 30 60 90
Diameter (nm)

Lt b ow 0t doo oo 0 | o

a

16.4

\

0 <16 17~32 >33
Diameter range (nm)

120 150 180 210 240

Fig. 7 (a) Diameter distribution of WCNF obtained by measuring the diameter on TEM micrographs; (b) Count

proportion of WCNF with diameter less than 16 nm, 17 ~32 nm, and larger than 33 nm
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A METHOD FOR ISOLATING CELLULOSE NANOFIBRILS FROM
WOOD AND THEIR MORPHOLOGICAL CHARACTERISTICS

CHEN Wenshuai, YU Haipeng, LIU Yixing, JIANG Naixiang, CHEN Peng

(Key Laboratory of Bio-based Material Science and Technology, Ministry of Education,
Northeast Foresiry University, Harbin 150040)

Abstract Toward exploiting cellulose nanofibrils with high aspect ratio and nano-order-unit interconnected
web-like structure from poplar wood, a novel route was demonstrated, which combined the usual chemical
procedures with high intensity ultrasonic treatment of the material in the water-swollen state. Firstly, lignin in
the sample was removed using an acidified sodium chlorite solution. Secondly, the sample was treated with
potassium hydroxide in order to leach hemicellulose. Lastly, the sample was processed with high intensity
ultrasonication. Never-dried holocellulose, never-dried purified cellulose and wood cellulose nanofibrils
(WCNF) were obtained, respectively. The changes of WCNF on the chemical composition, crystalline
structure , crystallinity and morphologies during the preparation process were characterized by means of Fourier
transform infrared spectroscopy (FTIR) ,X-ray diffraction (XRD) and scanning electron microscopy (SEM) ,
and the diameter distribution of WCNF was further calculated and analyzed by image analysis method. The
results showed that the main composition of WCNF was cellulose with crystalline structure of [ type,and the
crystallinity of WCNF was 65. 68% ,12.33% higher than that of the raw material wood. The diameters,lengths
and aspect ratio of WCNF were about 5 ~ 32 nm, longer than 10 wm and larger than 300, respectively. The
nanofibrils of WCNF were also interconnected into unique web-like structure. The characteristics including high
crystallinity , high aspect ratio, nano-order-scale , web-like entangled structure ,and so on,indicate that WCNF is
a perfect reinforcing and toughening material.

Keywords Wood cellulose, Cellulose nanofibrils, Morphological characteristics, Ultrasonication





