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Preparation and Characterization of Cassava Residue Nanocellulose

HUANG Li-jie, ZHANG Xiao-xiao, XU Ming-zi, AN Shu-xiang, LI Chun-ying, ZHAO Han-yu, XU Hao

(Key Laboratory of Clean Pulp and Paper and Pollution Control, College of Light Industry and
Food Engineering, Guangxi University, Nanning 530004, China)

ABSTRACT: The work aims to prepare and characterize nanocellulose from cassava residue, so as to increase the way of
making good use of cassava residue for its high-value utilization. Nanocellulose was prepared from cassava residue by
high pressure homogenization after enzyme treatment and bleaching. The cassava residue was characterized and ana-
lyzed by scanning electron microscopy, transmission electron microscopy, atomic force microscopy, infrared spectroscopy,
X-ray diffractometry and thermal stability analysis. After enzymatic hydrolysis and bleaching, the cellulose content in-
creased from 20.21% to 77.39%, the starch content decreased from 50.39% to 1.87%, the hemicellulose content decreased
from 18.38% to 5.11%, and the lignin content decreased from 3.69% to 0.74%. The cassava residue fibers are homoge-
nized at 103.425 MPa for 30 times and successfully prepare nanocellulose. The results of transmission electron micros-
copy and atomic force microscopy indicate that, the diameter of CNF is about 10 nm. However, amylase treat-
ment, bleaching and high pressure homogenization do not change the crystal structure of cassava residue fiber, and it is
still cellulose 1.

KEY WORDS: cassava residue; amylase; bleaching; nanocellulose
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WA . £ 70 C TP TEEFALEE, Y 2 h
S5 P 5 22 AR [R) 0 0 S R B0 N 1R, Ak i
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JEAE 50 CR T4 12 h, 3Ry T A B8URES (9 Ji5 7 A
PP AR R R (CR-A-B ),

2.3

o g P Bl S 4% L1k CR-A-B 214, DL
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2021%MEF 4R . BRit 8Ol 18.38% M AT 42 I
FT AR 3.69% MR ER . 3R 1 ATLIE ) a-TEH
il X6 2 R A S v R SE R A A R, A B
CR-A "TERY . 2R 4k Z FUR TR 1Y 5T i 43 055 )
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PE a-1,4 BEFEE . o- TR W /K i 2 B3 1) 2L 7= 1)
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1 CR CR-A CR-A-B
Tab.1 Chemical composition contents of the CR,
CR-A and CR-A-B

YR PLgE KRR HAR
A Ba%y iR EEE O RES SRE

% DRI BUI%  BU% EU%
CR 5039 20.21 18.38 3.69 733
CR-A 2.49 42.56 1028  2.63  42.04
CR-A-B  1.87 77.39 5.11 0.74  14.89
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K s 2 2 e N [R) Ak B BE A ) BRAM UL LI 1,
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Fig.1 Physical appearance of cassava residue fibers
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Fig.2 Scanning electron micrograph of cassava residue fibers

2.5.3

CNF {35 BB UL 3. MR 3 AT, & Rk
Bl AR e R R 220k, KRARHECK, 9k
LR RS AR EN5], REBN KL YR HAATE
10 nm A2 47, FIBFE 30 KI5 EhH & H T 90kt
YK ok [ R AL B A 8T8 ) A eh o S gk T 4F
Ye R AR LA, TS BULT 4k R 90 K 2F 4 1)
FEAEU 3 d R AR A BT LA Bt A A R
G, KA YE R DB AT 22 R IIE A7 78, Ak
L1 U 2 5 H R AR T S 38 i — 4R 245 254, 3X
FERHTHRAHREZROTAHEBNES, B
AEURE , 2T 4 2% A) Y S TN AR A T R T Ak
L2 B A 2 R AR AT 0T,

B 3 CNF (135 4 Hi s

Fig.3 Transmission electron micrograph of CNF
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Fig.4 Atomic force microscopy of CNF
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Fig.5 FTIR spectra of cassava residue fiber
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Fig.6 X-ray diffraction patterns of cassava residue fiber
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Tab.2 Crystallinity index of cassava residue fiber at dif-
ferent stages of treatment

i LEEE /%
CR 18.61
CR-A 44.14
CR-A-B 44.65
CNF 57.51
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Fig.7 TG and DTG curves of CR, CR-A, CR-A-B and CNF
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Tab.3 Degradation temperatures of CR fibers at different
stages of treatment determined from DTG curves

WIGR 53 ikl RO EEE 700 °CHi}
B e PEBL R %ﬁ%ﬁ

KR T kR EOEU%
CR 248 1035 321 4265  17.85
CR-A 213 6.64 343 4764 2227
CR-A-B 256 1216 343 5175  21.52
CNF 251 9.62 343 5399  16.26
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ik 45 T 9k 42, AFM Fl TEM 434738 CNF
M B ARLE 10 nm 2245 o
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