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Analysis of the Characteristic for the Cellulose Nanocrystals Prepared with

Oxidative Degradation

WANG Xiao-yu' ,ZHANG Yang' "~ ,JIANG Hua’ , WANG Chao' ,SONG Yu-xuan',ZHOU Zhao-bing'

(1. College of Materials Science and Engineering » Nanjing Forestry University s Nanjing, Jiangsu 210037 ,China;

2. College of Chemical Engineering , Nanjing Forestry University , Nanjing,Jiangsu 210037 ,China)

Abstract: CNCs were prepared with ammonium persulfate (APS) by oxidative degradation of microcrystal-
line cellulose (MCC) and the pulp respectively. Characterize the microstructure, morphology and spectrum
properties of the CNCs with the help of transmission electron microscopy (TEM) , melvin particle size in-
strument, Fourier transform infrared (FITR) and X-ray diffraction (XRD). The results showed that the
prepared CNCs from MCCs were short-rod like,approximately in the range of 5—20 nm in diameter, the re-
sults of FITR showed the basic structure of cellulose and at 1 731 ecm ' appeared the peak of C=0. The
XRD diffraction pattern showed that the structure of the CNCs were still cellulose I;the diameter of CNCs
prepared from pulp was approximately in the range of 10— 35 nm and it's length to diameter ratio was in
the range of 11 and 30,stronger peak of celluloseappeared at 3 420,1 430,2 900,1 112,1 162 cm™',and 898
cm ' comparing with the raw material and also appeared the peak of C=0 at 1 731 cm '. The XRD diffrac-
tion pattern showed that CNCs belongto cellulose ITeither; CNC was scattered evenly andits suspension
colloid was pale blue,and with the increase of concentration,the viscosity became higher and its dispersing
stability was better.
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Table 1 Locations of the FTIR band spectra and their assignments

of cellulose samples
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Fig. 1 Analysis of FT-IR spectra
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Fig. 2 Analysis of X-ray diffraction spectrum
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Table 2 Crystallinity index and yield of CNC prepared by with
APSby oxidative degradation

G g/ 3/ %
MCC 79.6 -
CNC-1-4 81.7 55.6
CNC-1-6 82.0 56.0
CNC-1-8 81.1 50.0
CNC-1.5-4 82.5 54.0
CNC-1. 5-6 79.9 52.1
CNC-1. 5-8 77.6 46.0
CNC-2-4 77.0 46.3
CNC-2-6 75.1 43.1
CNC-2-8 73.2 39.8
4L 77.5 -
CNC 84.7 38.0
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Fig. 3 TEM images and Diameter distribution of CNC prepared by APS oxidation with MCC and pulp
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