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Isolation and characterization analysis of cellulose nanocrystal from Moso bamboo

HE Wen, YOU Jun, JIANG Shenxue, ZHANG Qisheng
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Abstract: Cellulose was extracted from Mosoe bamboo by carrying out bleaching and alkali treatments with acidified sodi-
um chlorite solution and sodium hydrate solution, and then cellulose nanocrystal was isolated from extracted cellulose
with the combination of (30% ) sulphuric acid and ultrasonic treatment. According to the scanning electron microscopy
(SEM) and transmission electron microscopy (TEM) , the diameter of cellulose nanocrystal was in the range of 20 — 85
nm. The results of fourier transform infrared ( FTIR) spectroscopy and X-ray diffraction (XRD) showed that the hemi-
cellulose and lignin were removed extensively from the extracted cellulose, and the crystallinity of isolated a-cellulose
and cellulose nanocrystal were significantly increased. The thermal stability of bamboo at different purification stages was
investigated by thermogravimetric analysis ( TGA) and the thermal stability of the bamboo cellulose increased at every
purification stages comp.a.red to the raw material, however, the cellulose nanocrystal showed a little lower thermal stabili-
ty than that of isolated a-cellulose.
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Fig.1 The SEM and TEM morphology of cellulose nanocrystal after treated with NaClO, ,KOH, acid and ultrasonic wave
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Table 1 The crystallinity of bamboo cellulose samples

T I3 I AN RE/ %

002 am . ..

sample relative crystallinity

Berde( 1) 1158.33 416.67 64.02
G EE(L) 2033.00 591.67 70.89
o - R () 3383.33 858.33 74.63
GOk MEZEEAE(IV)  3433.33  833.33 75.70
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Fig.2 The FTIR spectroscopy , XRD analysis and the TG curves of original bamboo, holocellulose, «-cellulose,

cellulose nanocrystal

E: TR d; 1. S B E . o - 7402 V. R R R S1E,



98 MAEMKLEREZR(ARB %K)

B3 %

HEPNEEAAEERN T, HOBBEAN
300 °C, FH I, 7E 300 ~400 CHRETEEN,a - £
HZHFRERRFLS, HEEBT 380 CF, BT
FHERRD TSR EHE, X el TR
HFEPEF S REAARER L L HED BT
FU NE 2C AT LLE R R R
IRFEETF 340 CHIRE TR EHHAE S TR
ot (HEAREMEINET o - F4EFK, XA 68
HF o - FHXZ2BOHEE, A TRRE FHAE
Wb T AR ERIETEIEE, NTTREIR T 9k EF 4
=Rk ErE" . R, 8RBk H S
RIGR AT BT K, TEK R B P U ARSI BRE
R BRI FN, FRERAAESETE
BT REMGEE L RIF A g R oy FHERI MR
B INZHESIR REFURRLEE, T K B B Fa S
EBARMEET , YK 4 R R £ W X sk
THEBABE SA S WPt E £ SR,

3 5 #®

(1) YKREF 4R BIEERAE 20 ~ 85 nmZ [,
KEEL~2 um, ZKEHE S THMAHEF DB
H IR YR i

(2)FTIR s34 BRI P IR R R 524
HREPEERPRE, TEH T AL R XRD
G3 AT BN 1 R B G K ET 4 R A0 45 B A XY
B3R5 TG |l 2 BT S 7 0 B SR B 0 K 47 4
ERAEMPEEERET o - 4R, BEHEST
IR ar4E,

SHE 30wk

(1125 TEE, RERE,§ —MERAKMATEENY
HRFFE[T]. SRR 50K ,2001,9(2) :29 - 36.
Li X F, Ding E Y,Li G K, et al. The research of properties of one
kind of rodlike nanocrystai cellulose [ J ]. Cellulose Science and
Technology,, 2001,9(2) ;29 -36.

[2 ) %25 R FAFERREQDTIRT]. FEER
55K ,2008,16(2) .73 - 78.
Jiang L L, Chen X Q. The research status of nanocrystal cellulose
[J]. Cellulose Science and Technology, 2008,16(2) ;73 -78.

[ 37 MAE, B, ENEF, % 4R LEHRHRENI]. LI
% ,2006,57(8) :1782 - 1791.
Ye DY, Huang H, Fu H Q,et al. The development of cellulose
chemistry [ J]. Journal of Chemical Industry and Engineering,
2006,57(8) :1782 - 1791.

[ 4] Bl A g2 [ M]. Jba R T H kRt ,2001.

(S THHRE. BiRaFHENTE[T]. L3R, 2007,19(10):
1568 ~1575.
Ye D Y. The preparation of nanocellulose[ J]. Progress in Chem-
istry, 2007,19(10) ;1568 - 1575.

{ 6 ] Sherly A P, Doreen P, Spange S, et al. Solvatochromic and elec-
trokinetic studies of banana brils prepared from steam-exploded
banana ber[ J]. Biomacromolecules, 2008 ,9(7) ;1802 - 1810.

[ 7 ] Mwaikambo Y, Ansell M P. The effect of chemical treatment on
the properties of hemp, sisal, jute and kapok bres for composite
reinforcement[ J]. Applied Macromolecular Chemistry and Phys-
ics, 1999,272(1) :108 - 116.

[ 8 ] Klemm D, Philipp B, Heinze T, et al. General considerations on
structure and reactivity of cellulose[ J]. Comprehensive Cellulose
Chemistry,2004,12(3) :130 - 165.

[ 9] eIt , 0B, 3022 BPTM Bk S 72 vh A2 iR 49 28
(] BEARlr KSR . 5 RBER ,2002,26(2) :7 - 10.
Zhang Q S, Guan M J, Lan J W. The change of chemical composi-
tion of Moso-bamboo during growing( J]. Journal of Nanjing For-
estry University; Natural Sciences Edition, 2002,26(2) .7 - 10.

[10] W, KM, =K, % AR B ATH A A RS R

ELI]. BEMAL K2ZER 84 ¥, 2010, 34
(6):91 —94.
Wang HK, Yu Y,Yu Y S, et al. The determination of Moso-
bamboo fiber saturated point in different ages[ J]. Journal of Nan-
jing Forestry University ; Natural Sciences Edition, 2010,34(6) .
91 -94.

[11] 25, A% TaEER RN A )], 5580 St &,2007,
11(3):15-17.

Li N, Bai Y. The application and properties of bamboo fiber( J].
Progress in Textile Science, 2007,11(3) ;15 - 17.

[12] Segal L, Creely J J, Martin A E, et al. An empirical method for
estimating the degree of crystallinity of native cellulose using the
X-ray diffractometer [ J]. Textile Research Journal, 2009, 29
(10) :786 —794.

[13] Johnson R K, Zink-sharp A, Glasser W G. Preparation and char-
acterization of hydrophobic derivatives of TEMPO-oxidizednano-
celluloses[ J]. Cellulose ,2011,18(6) ;1599 — 1609.

[14] Alemdar A, Sain M. Isolation and characterization of nano bers
from agricultural residues-wheat straw and soy hulls[J]. Biore-
source Technology,2008 ,99(6) ;1664 —1671.

[15] B4, FBRDIRREMEA LR & REHW SERNMPTIR
[D]. FRH T KEE,2008.

Wang ] H. The properties and structure of new functional bamboo
fiber preparation[ D]. Suzhou:Suzhou University, 2008.

{16] Moran J I, Alvarez V A, Cyras V P, et al. Extraction of cellulose
and preparation of nanocellulose from sisal fibers{ J]. Cellulose,
2008,15(1) :149 —159.

[17] LiR, FeiJ, Cai Y,et al. Cellulose whiskers extracted from mul-
berry: A novel biomass production [J]. Carbohydrate Polymers,
2009,76(1) :94 -99.

[18] Soares S,Camino G, Levchik S. Comparative study of the thermal
decomposition of pure cellulose and pulp paper [ J]. Polymer
Degradation and Stability, 1995,49(2) :275 - 283.

[19] Rosa M F, Medeiros E S, Malmonge J A, et al. Cellulose
nanowhiskers from coconut husk fibers ; Effect of preparation con-
ditions on their thermal and morphological behavior [ J]. Carbo-
hydrate Polymers, 2010,81(1) :83 - 92.

[20] Xiao B, Sun X F, Sun R. Chemical, structural, and thermal
characterizations of alkali-soluble lignins and hemicelluloses, and
cellulose from maize stems, rye straw, and rice straw [J]. Poly-

mer Degradation and Stability. 2001,74(2) :307 —319.

(FTiE%miE A B R)



