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Tab. 1 Proportions of GG/EHDAB/CaCl. solution

NO. w(GG)/% W(EHDAB)/% w(CaCl,)/% Zeta potential/mV Spinnability
1 0.9 0 0 0.5 No
2 0.9 0.2 0 2.4 Good
3 0.9 0.2 0.1 3.9 Good
4 0.9 0.2 0.2 2.8 Bad
5 0.9 0.2 0.3 2.5 Bad
6 0.9 0.2 0.4 2.5 Bad
7 0.9 0 0.1 1.7 No
8 0.9 0.1 0.1 24 Good
9 0.9 0.3 0.1 2.6 Bad
10 0.9 0.4 0.1 24 Bad
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Fig.2 Surface tension diagram of GG solution

0.2% I}, 2% T 7k 7 W& 45 189 hn, ¥ W R 10 5K 77 R BRI
Ji Kl & EHDAB 43+ 2 A W o6 M, JE R M 2k — v %2
£SO E A A I e S o T =l e 7 ]
JE AR 1 — il 5 SMH SRR, R Ik 1R, B DU
VI THI 5K 71 MK ; EHDAB N 0.2% 0, 3 18 5K 71 1) %
# 5 EHDAB 5 GG 7y 7 0] (9 # BV FH A 2%, iX Fi A
HAEFHBR %] T EHDAB 7E 7% 02 T (1 5 ) He 41, fi
f$R M5k S B, 4k 23 in EHDAB, X Ff 5% T §5
1, R T TR STk X 5 SRS R — 2.

H Fig.2(b) A] 1, CaCl, Jii & 73 4 i, ¥ WK
5k H R . XN CaCly, 5K 7 T 2 ) 47 18 %8 55
M AER, RAEEABEMKYTMKST5GG

HHIER, SEUEM R I N

4 GG % W 3 1 5K 71 4 67.01 mN/m, CaCl/
EHDAB 4 0/0.2% 5 CaCl/EHDAB & 0.2/0% i , GG
TV 2 TH 5K 7740 3N 58.21 mN/m A1 60.92 mN/m, it
B EHDAB A [ A% 7 2 1 5K /7% CaCl, B A 4% .
22 BEERSH

1 Fig.3 ] %1, [ifi % CaCl, f1 EHDAB Jii & 77 % ¥
N, GG 47 22 3% W) ¥ 3 22 35 34 40, {H AH L EHDAB,
CaCLAEFF L T IR, AR . X2
4 EHDAB 7E 7K ¥ ¥ H B AR FE /N, 02 55 LA I
1M CaCl, I 72 5 HL A o7, FL 8 5 B2 AH 6 K, H A 4
2 GG K W CHE S 0.12 ms/em) B A Fr . =



o]
1

—=— EHDAB —a— CaCl,
~245F  (a) ~ 1 ® -
5 56 _/

» 2.35F 5
= g
z Zar
£ 2257 E
k3] = 3]
= / S 2r
g 2.15 "/- =
o S
O Q
2.05 L L L 1 0 1 I 1 L
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
Count/% Count/%
Fig.3 Conductivity diagram of GG solution
a) —a—EHDAB i (b) —a— CaCl,
1zh ( 17
£1af £
= 2
.g e =
812t 3
> >
10 y . ; ; 1 1 1
0.0 0.1 0.2 0.3 0.4 0.2 0.3 0.4
Count/% Count/%
‘HO—N_ CI
VAR =
© &L e EHDAB .
R EHDAB i 5 )
oH om
OH OH
O, O,
HO: HO
OH o OH o @@
, ==~ EHDAB <
OH p _— OH &
o EP;O OH o OHO OH
H O/%/ ~ H—tQ' =0
HO' OH " OH
A
\ OH m OH
~ EHDAB g
Hydrogen

bonding

Fig.4 (a,b)GG solution viscosity and (c)interaction between EHDAB and GG

T2 I GG VA R TE B FL 3 P R T R A 2 A 2
FETH, M 52 21 2 05 1) B 3% 70 BE 65 0 IR VA TR R THI
ik JI R A, RCE S, SEPLE L Y 42 . EHDAB
7 51 N KT I R 5 8 5 T R S VA PR 3R 1 S
J& CaCl 2 FZAEH -
23 BREEDWN

1 Fig.4 (a) A] %1, EHDAB Jii & 2> 4% &,
FERAR R R . 8 EHDAB 4 i iE

M85 T 77 LA 5 GG 43 7 H b T sp3 24k 11 e A A
Rk PR L AR T A, % GG o TR
R, R T GG T 2 R A 1A 73 GG
O F 2 18] AR AR R R 55 5 48 45 L% BRI, I TR
FEBEA

H1 Fig.4 (b) AT 1, CaCl, X ¥ ¥ 2 1 5 Wil 2 2
18 K P/ 5 1E CaCl, i & 2 30N 0.3% B A i K AH
14 Pa- s,/ T A I CaCL i 1) 16.7 Pa- s, Ut B CaCL A



5

PEAR GG ¥ A BE AR F o FRAR BN B 10 R IR 2
CaCl, N HLE T, HAF1E 2 3 8UGG A B R b,
G F [ 45 L2 BRAR, B RE T %5 CaCL I N 2 M\
0.1 3% 2 0.3 i, WA A MM B R 2 85 8 + 5
GG o THEHP IR R MR i 38 & & 1E L, 1k
b, CaClL % T /K J5 T i IE 1 38 7, 4 GG H A F 1k
VB 5 A8 95 A8 Ok /S V5 380 P T v R O AR A
F, CaCl, #l EHDAB [ F# 1K GG ¥ ¥R 26 %, ¥ Wi
eI, A, M% T CaCl,, EHDAB % % i 6 /&
A NS
24 FTEMRSH

F Fig.5 A] A1, GG 44 K £F 4k i ¢ BH 5 A4 o Bk A0
BRI, BB NMRES, P ERYNT
100 nm, /& H IE & X ERgeK e 4. AN CaCl,, £
Y B K EAA 4 80 nm; £ /N L4224 20 nm, fil A\ CaCl,
J5» GG 4 4 e K HL AR = B 170 nm /D AR IR &
2 40 nm, “F¥ EALM 40 nm £ T ) 80 nm. X2
N CaCl, H3 &5 H B BH %5, #% s EHDAB &5 1 ¥4 i
0 P55 S0, R R TR K R i, LR R R

Count/%

T, AR T AT G i 2, SR ORI
TR RGN, TR 4 E ARG K
2.5 FT-IR SR

H Fig.6 7] A1, GG Hll £ 7£ 3410 cm™' % i —OH
(488 245 418 217 L 2930 em™ X B —CH ¥4 45 #% 201 « 1020
em' % B —O— 8 45 9% 311 "'s GG/EHDAB/CaCl, i
2 (11 E W AT U S GG R EHDAB 813 1, 1% 4 37 1
HILUE B = A R AR AL A IR B 7E 3000~3800 cm!
Ak R B P W AT U i JEE B AR K, 3X a2 R GG F AR
[ &E 75 EHDAB [ &R 7= A S8 EH . 7E ri-
gin9.1 "1, 3K A Savitzky-Golay 75 7% ¥ 3000~3800 cm ™
Ak (¥ 0 AT 21 A0 o WG, S B S EOR IS e
TANFEZRA A B, 45 R W Fig.6 1 Tab.2 flion o 3L
rh e TR AR B AN [F) S Y S ) 5 &, 40 Tab.2 B )5 2 91
fi7n, GG 5 GG 21 4E i, GG 1) 43 7 IR &8 & &
K. RN FEARENHELFRALL. R
B, EHDAB, CaCl, 5 GG % T #l H.AE F 52 m1 T GG
HFEKS TR EEEY,

m (CaCl,EHDAB)=0.0:0.4%

10f
001 003 005 007 009
Fiber dinmeter/wm
a0l m‘(‘CaCIZ:EHDAB):0.2:0.4%
30
20+

0.04 008 0.12 0.16
Fiber dinmeter/pm

m (CaCl,EHDAB)=0.2:0.2%

006 0.0 0.14 0.8
Fiber dinmeter/pm

Fig.5 Scanning electron microscopy and diameter distribution of GG nanofiber membrane
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Fig.7 Photograph of water contact Angle of GG nanofiber membrane
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Preparation and Characterization of Guar Gum Ultrafine Nanofibers by
Electrospinning
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Province, Dalian 116034, China)

ABSTRACT: In order to prepare guar gum (GG) nanofibers with the diameter less than 100 nm and solve the
difficulty in electrospinning. Cetyl dimethyl ethyl ammonium bromide (EHDAB) was used as surfactant, calcium
chloride (CaCl,) was used as strong electrolyte, and GG nanofibers were prepared by electrospinning. The effects of
EHDAB and CaCl, mass fraction on the surface tension, conductivity and viscosity of spinning fluid were
investigated by contact angle measuring instrument suspension method, conductivity meter and rotational rheometer.
Scanning electron microscopy, contact angle measuring instrument seat dropping method and agar flat dish diffusion
method were applied to characterize the morphology, water contact angle and antibacterial properties of nanofibers.
The results show that solution conductivity, electric field force, and spinning efficiency can be significantly increased
by CaCl,; when the mass ratio of GG, EHDAB and CaCl, is 0.9:0.2:0, the average diameter of the fibers is the
smallest of 40 nm; the maximum tensile strength of the nanofiber film is 9 MPa, the minimum contact angle is 23°,
and the hydrophilicity is good, and the fibers show good hydrophilicity and antibacterial properties.
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