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Environmentally—friendly and Efficient Preparation of Cellulose
Nanocrystals by FeCl;—catalyzed Hydrolysis of Cellulose
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Abstract Cellulose nanocrystals (CNC) were prepared by FeCli—catalyzed hydrolysis of cellulose. The effects of temperature, reaction
time, the content of FeCl; and ultrasonic time on the yield of CNC were analyzed. The results show that at the temperature of 110°C,
with reaction time of 60 min, 10% FeCl;, and ultrasonic time of 180 min, the yield of CNC reached 22%. The structural, morphological,
spectroscopic and crystal properties of CNC and the charges of charged particles dispersed in the liquid phase were investigated using
fourier transformation infrared spectroscopy (FTIR), transmission electron microscopy (TEM), X-ray diffraction (XRD) and Zetasizer.
The TEM image shows that CNC are rod-like with the diameter of 20-50 nm, the length of 200-300 nm. XRD spectra shows that
CNC are cellulose I with crystallinity of 76.2%. Zeta potential text shows that CNC are well dispersed in water. This catalyst system
is environmentally friendly, with mild reaction conditions and simple operations. The obtained CNC have a network structure, which
benefits their application in composites.
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Fig. 1 Effect of temperature on the yield of CNC
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Fig. 2 Effect of FeCl; content on the yield of CNC
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Fig. 3 Effect of reaction time on the yield of CNC
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Fig. 4 Effect of ultrasonic time on the yield of CNC
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Fig. 5 FTIR spectra of pulp (a) and CNC (b)
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Fig. 7 XRD patterns of pulp (a) and CNC (b)
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Table 1 Zeta potential values of aqueous suspensions of CNC

T Zeta (v /mV

YL L4 -5.4
100°C)L 1 1 h, 10% FeCls, #8753 h -8.5
110°CZJ 1 h,10% FeCls, #8753 h -15.6
120°C) ¥ 1 h, 10% FeCls, #8753 h -8.3
110°CSL 1 h,5% FeCly, #1753 h -7.6
YRR 110°C/ i 1 h,15% FeCls, 73 h -8.1
110°CJZ W 0.5 h, 10% FeCls, #5753 h -8.7
110°CZ W 1.5 h, 10% FeCls, #7 3 h -12.6
110°CSZ M 1 h,10% FeCls, #7752 h -10.7
110°C/ W 1 h, 10% FeCls, #8754 h -11.2
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