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Figure 1 Schematic diagram of electrospinning device
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Figure 2 M olecular structure diagram of cellulose!'!
NaOH N ’ 9
H (6) : ~ ~ ~
, -
3- ,
) (CA). (HPC). , .
Han '™ s 560nm . ,
I I, . , s
(NMMO), NMMO s
[ 8 14~22] [12 ’
22
’ ° K]m
23 ( 250 ~750 nm),
s LiCI/DMAc NMMO/H:0, N .
LiCI/DMAc ’
., NMMO/H20 60 C ;
. X-ray , LiCl/DM Ac , NMMO/H:20
(2423 (RC) . , /
/ Q 16g°mL7l ) 200nm '~ 1#m
5 208 C 1 . 0 1M
NaOH ( / ) 24h, ; ) (CB)
, 3
23
[26~28] [’2%



°© 33 e

(a by ) (@ SEM 23,
(b (o

Figure 3 SEM photos of surface of (a, b ¢) the RC nanofiber membrane and (d) the surface of the CB immobilized

RC nanofiber membrane. Note that (b) and(c) are surface image and cross section

[30]

2 4

25

Han

[31

image of the RC nanofiber membrane, respectively. [?7
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Schematic of electrospinning process (left) and SEM image of cross section

of spincast cellulose film (right) 34
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Figure 5 SEM image of electrospun CTA fibers!®! Figure 6 Micrograph of liquid crystalline

fibers of cellulose 7
26
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Figure 7 TEM images of the bacterial cellulose whiskers-imbedded electrospun PEO fibers (0 4% (wt)).
Cellulose whiskers are (a) aligned and (b) entangled in electrospun PEO fibers! 4!
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Figure 8 Schematic drawing of the home-built device employed in all of the electrospinning experiments!*?
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Figure 9 Selected scanning electron micrographs of Vit-E-loaded as-spun CA fiber mats after immersion in (a) B/ T
or (b) B/T/M medium for 24h and Retin-A-loaded as-spun CA fiber mats af ter immersion
in (¢) B/T or (d) B/ /M medium for 6ht*4 .
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Figure 10 Cross-sectional view of the UBM specimen! ¥
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Figure 11 Tmages of agar plates after disk diffusion tests: (a) CA-CHX fibers without water treatment; (b) CA-CHX

fibers completely washed out prior to test. (The two samples shown in (b) are identical. )48

a 13%(wt) HPMCP ;b
V) 4h
Figure 12 SEM micrographs of the eryth romycin-containing electrospun HPMCP fiber mats from 13% Gwt)

HPMCP solution (a), after put in the artificial gastric juice for 12h (b), and after put in the artificial

intestinal juice for about 4h ()™
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Contact angles : ~ 80°

Contact angles : ~ 141°

13 / CTA ( 80/20 100/ 0);
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Figure 13 SEM images of CTA fibers electrospun with different MC/ EtOH (v/ v) ratios: 80/ 20Cup) and 100/ 0 (lef);
Water droplets on CTA cast film(up) and CTA fibrous mat(down) ( right)!3!
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Figure 14  Appearance of film(CNM/PVA composite film contains 40 wt% CNM) (Ieft); A ppearance

of CNM/ SPI composite films placed on a periodical table(right)*>
15%  2- 10min, 60°C ;
90C 0.5M NaOH 10min, 3, 60°C
» 40 Omg/g, 33 Smg/g, 15 Smg/g.
[ 24,25
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Figure 14 SEM images of SM A-Na-DEG/ cellulose nanofibers'*”
(a) crosslinked nanofibers; (b) fibers in (a) after hydrolysis (¢) fibers in (b) after water absorption in pH=6 96
buffer solution; (d) fibers in (b) after water absorption in pH=9 10 buffer solution.
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Figure 16 Schematic drawing of induced in-plane strain measurement!*¥

(1 Environmental Chamber; 2 EAPap Sample; 3. Optical Table; 4 Laser Displacement Sensor
3 Private Controller; 6 Function Generator; 7 Pulse Analyzer)
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Figure 17 Representative SEM images of (A) regenerated cellulose microfiber felts, (B) bleached absorptive cotton

fibers, and (C) commerdally available regenerated cellulose adsorptive membranes before

(D) and after (2) the diethylaminoethyl surface functionalization' >
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Progress of Electrospinning of Cellulose and Cellulose Derivatives

ZHAO Dong-mei"?, LI Jian' "
(1. College of Materials Science and Engineering, Northeast Forestry University, Harbin 150040 China
2 Faculty of Food and Environmental Engineering, Heilongjiang Oriental College,
Harbin 150086, China)

Abstract; Cellulose is the most abundant renewable resources. Cellulose is insoluble and refractory
because of hydrogen bonds, consequently, the molding process is relatively difficult. Electrospinning is a
processing technology to prepare polymer ultrafine fibers by driven polymer solution or melt flying in
the electrostatic field through the jet. Micron- or nano-fibers of cellulose and its derivatives fabricated
by electrostatic spinning hold unique functions and wide application prospects. This paper briefly
described the principle of electrospinning and research background, summarized the progress of research
wortk of researchers in recent years, made a brief summary of electrospinning cellulose solvent system,
focused on preparation methods and applications of cellulose and cellulose derivatives fibers with
different shapes and different functions.

Key words: Cellulose and its derivatives; Electrospinning; Shapes and functions; Applications



