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Abstract: Nanocellulose was prepared from corn cob ethanol bioresidue using carboxymethylation-assisted high pressure
homogenization. This paper discusses the effects of carboxymethylated substitution degree (DS) on Zeta potential, particles’
size, fiber morphology, etc. The morphology and size of the extracted nanocellulose were characterized by transmission elec-
tron microscopy (TEM) . Then its effects on paper properties were studied. The results show that the carboxymethylation can
facilitate the defibrillation of fibers, but excessive DS can lead to the dissolution of fibers in water. The nanocellulose pre-
pared in this research can evidently increase the strength of paper.
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Fig. 1 Schema of the preparation process of nanocellulose
from bioresidue
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Tab.1 Compositions of raw and purified materials
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R ik 5 0%
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Fig.2 The appearances of corn cob ethanol bioresidue
before and after purification
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Fig.3 FTIR spectrum of corn cob ethanol bioresidue
after different treatments
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Tab.2 The Zeta potential , average particle size and yield
of products with different DS
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Fig. 4 The morphology of fibers with different DS after
mechanical action
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Tab.3 Effects of nanocellulose on paper properties

o PR g/ THoskdsdy ISk S
L% 3.7l — —
(em’-g™h) (N'm-g™) (N'm-g™")
0 2.01 31.471 1.027
2.5 1.96 37.795 1.236
5 1.94 39.182 1.263
7.5 1.94 39.623 1.323
10 1.90 42.095 1.368
Fif s BoKJEHK LY A Ha 0
H /70
0 R B8 R % (mN-m*g™) (kPam*g™")
0 3.265 6.204 1.833
2.5 3.271 7.593 2.336
5 3.223 7.704 2.480
7.5 3.340 7.544 2.658
10 3.250 7.472 2.706
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