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Study on the mechanical properties of electro-spun fiber film of

Konjac glucomannan/combined with nano-Fe;0,
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Abstract: In order to improve the mechanical property, Konjac gluco-
mannan (KGM) was mixed with nano-Fes O to prepare the composite
membrane by electrospinning technology. Results indicate that the
content of raw materials, including nano-Fe; Oy, KGM, glycerin,
and Na,CO; » had considerable impact on the mechanical property of
KGM,

composite membrane. When the ratio of nano-Fe;O,,

glycerin, and Na; COj in the composite membrane was 1.0%, 1.2%,
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0.1% and 0.1% respectively, the tensile strength was 28.35 MPa and
the elongation at break was 6.42%.
Keywords: KGM; nano-Fe; O, ; composite film; mechanical proper-

ties
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Figure 1 Relationship between nano-Fe; O, and

the properties of composite film
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Figure 2 Relationship between KGM concentration

and the properties of composite film

23 HESEMNEM

B 3 AT, A A R B 2 K R S A i R
Fe. H 2.25% 9 &= 5.83%; T BL 5 BT R, i
32.4 MPa F[% % 12.8 MPa, Xl fig2h T HIMTI T4
K Fe; O, 5 KGM 43 [0] (4 A 5L AE A J . 52 & BE 1 W1
ERg WL Ak — & 55 4k, oy T ORE R B M AR AR H R
FUS s T A RS St R S A MR RE L PR T
S B M (U RT AR OB A B0 M A o L A A R
[LTE ST ORISR S VA (1922 [ T A & ' R 7 N = B
UL 01 Y,

35 . 7
. . ERIEEYES -
= 7 B At K 5%
MED — 5§ ii/_
2E N 4=
w22 N ‘ie
g - 2=
15 M=
a 41
10 ! ! 0
0.00 0.05 0.10 0.15 0.20
o
Glycerol amounts/%
B3 HwmeExaoEAFHEN YA

Figure 3 Relationship between glycerol concentration

and the properties of composite film
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and the properties of composite film
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Table 1 Factors and levels of orthogonal experiment %
A B C D
K . . ;
K Fes O & H KGM & Na,CO; & Hah & i
1 0.6 0.9 0.06 0.06
2 0.8 1.0 0.08 0.08
3 1.0 1.1 0.10 0.10
4 1.2 1.2 0.12 0.12
2 Ly($)EXRBEER
Table 2 L, (4°) Orthogonal experimental analysis
55 A B C D =5 PR/ MPa Wi i =/ %
1 1 1 1 1 1 23.45 5.65
2 1 2 2 2 2 24.96 6.01
3 1 3 3 3 3 25.45 6.28
4 1 4 4 4 4 25.72 6.40
5 2 1 2 3 4 25.52 6.23
6 2 2 1 4 3 26.05 6.13
7 2 3 4 1 2 25.30 6.01
8 2 4 3 2 1 26.55 6.21
9 3 1 3 4 2 25.17 6.23
10 3 2 4 3 1 25.07 6.40
11 3 3 1 2 1 26.25 6.15
12 3 4 2 1 3 27.73 6.06
13 4 1 4 2 3 24.36 6.22
14 4 2 3 1 4 24.82 6.03
15 4 3 2 4 1 26.38 6.28
16 4 4 1 3 2 27.14 6.25
"""" kn 24.895  24.625 25723 25.325  25.363
hi ke 25.855 25.225 26.148 25.530 25.643
ﬁ.a k13 26.055 25.845 25.498 25.795 25.898
;)“4\ k14 25.675 26.785 25.118 25.830 25.578
R, 1.160 2.160 1.040 0.505 0.535
k21 6.085 6.083 6.045 5.938 6.135
g koo 6.145 6.143 6.145 6.148 6.125
i ko 6.210 6.180 6.188 6.290 6.173
% koy 6.195 6.230 6.258 6.260 6.203
R 0.125 0.145 0.213 0.353 0.078
®3 HWEEMNFTE
Table 3 Variance analysis of tensile strength
Ty 2 K U5 s 22 F- 75 Fil A H R % F & ITE A
A 3.092 4 3 1.030 8 5.31
B 10.215 6 3 3.405 2 17.54 *
C 2.245 3 3 0.748 4 3.85
D 0.679 4 3 0.226 5 1.17
CwmE 0.5825 3 01942
R S 16.815 2 15

t Fo.05(3.3)=09.28;F.01(3.3) =29.46301
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Table 4 Variance analysis of rupture elongation

Ty 26 AR it 2 F- J5 Fh A B T 2% F & B F
A 0.038 3 3 0.012 8 2.51

B 0.046 4 3 0.015 5 3.05

C 0.094 8 3 0.031 6 6.23

D 0.306 2 3 0.102 1 20.11 * %

Cmx 00152 3 00051

AR 0.501 0 15

T Fo05(3.3)=9.283 F 0 (3.3) = 29,4617
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