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Table 1 The central composite rotatable design (CCRD) matrix and experimental data obtained for
the response variables (mean = SD). FD: Fiber Diameter, PO: Porosity

Tensile Elongation at
Run CA/PEO  SDS FD PO strength Breik (EB)

w/W wt.% nm (%) (N/mm?) mm
1 1.5 3 124 55.73 0.010 2.40
2 1.5 1.5 147 91.73 0.019 3.13
3 1 3 132 68.25 0.007 2.70
4 1 1.5 163 116.78 0.008 2.50
5 1.5 1.5 147 91.73 0.019 3.13
6 1.5 1.5 147 91.73 0.019 3.13
7 2 1.5 99 54.17 0.017 5.00
8 1.5 1.5 147 91.73 0.019 3.13
9 2 3 96 43.21 0.014 5.33
10 1.5 1.5 147 91.73 0.019 3.13
11 1 0 154 102.69 0.022 4.69
12 2 0 116 47.9 0.030 8.93
13 51.5 0 128 61.99 0.021 3.85
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Table 2 ANOVA analysis of experimental variables as a linear, quadratic and interaction terms of
each response variable and corresponding coefficients for the predictive models

Source Fibers diameter Porosity Tensile strgngth Elongation at Break
(nm) (N/mm”) (mm)
df Sum of p-value Sum of p-value Sum of p-value Sum of p-value
Squares Squares Squares Squares
Ilt/:r(:(ei:: 4732.74 0.0017 6238.71 0.0002 0.0004 0.0071 34.99 0.0008
A-CA/Peo 1 3174 0.0003 3308.77 <0.00001 0.0001 0.0152 14.62 0.0005
B-sds 1 6352.67 0.05 343.34 0.0336 0.0003 0.0009 8.24 0.0027
Quadratic
A? 1 223.71 115 0.002 0.9951 7.793 0.3877 5.63 0.0071
B? 1 541.33 0.0266 1959.17 0.0004 5.258 0.474 1.78 0.0728
Interaction
AB 1 1000 221.07 0.0722 3.257 0.64 0.4261
Residual 7 484.33 345.65 0.0001 2.80
Lack of Fit 3 48.334 345.65 0.0001 2.80
Pure Error 4 0.000 0.000 0.0000 0.000
Cor Total 12 5217.08 6584.36 0.0005 37.79
R? 0.9027 0.9475 0.8575 0.9260
Adjusted 0.8409 0.9100 0.7557 0.8731
Predicted 0.1483 0.5423 0.0295 4163
pradeq 11.8885 15.5511 10.5127 13.3511
C/VI % 6.19 9.05 17.66 16.10
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Fig 1 3D graphs and predicted vs. actual plots illustrating the combined impact of CA / PEO ratio, SDS on the

diameter (a), porosity (b), tensile strength (c), and elongation (d)
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Fig 2 SEM micrographs of nanofibers with various contents of CA /PEO ratio and SDS%, (a) (run 9), (b)
(run 7), (¢) (run 10), (d) (run 13), (e) (run 2).

Jites e (6l 4y p3lis Oy (L W/W) V/0 SDS
jﬁcﬂw&iﬁc#c%@)bbﬁ&
4 (ENFS) Iy Lf'“—l)-’fﬁ‘ &L@JL:”}.’L’ Lie JJ;L}J
Veemm /- WWN/mm® VY nm s sb g s
s CA/PEO I o5 Olye 4 allae 5,45 bl

(\ Jgﬂ'l) ol ab)_ﬂ SDS &‘jﬁ}u

RSM ;L Cugo —¢
S dizen age sl el ENFs SO oSzl 5 ks
IS s a8 jshiles Wl edd eslanal dul b (g5l w810
Ca.—.u\l-’&-l ENFSJ:'“:"'?’Q_;—LSGJJS ol 0 03l QL.L»Y
ULAMQAJ‘L‘C_{)}.JJ)JA)M\U&\JJLA}M
Sledbl Uy pllas fates (gla jize (g5l a3l axils

Y CA/PEO w el 0 ab)_yTY‘ J_}J@- BE ol 45‘)‘

Table 3 Predicted optimum conditions and responses for the formed ENFs

Upper Limit

Predicted value Actual value

Properties Goal Lower Limit
A:CA/CHI is in range 1
C: SDS is in range 0
FD minimize 96

PO maximize 43.21
TS maximize 0.0073
EL maximize 2.4

2 2 2

3 0.894 1.5
163 113.61 99
116.77 61.892 54.17
0.03 0.023 0.017
8.925 6.65 5
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ABSTRACT

ARTICLE INFO

The mixture of cellulose acetate (CA), and poly (ethylene oxide) was
electrospun into Nanofibrous webs using an acetic acid solution. The
impact of cellulose acetate (CA)/ polyethylene oxide (PEO) ratio (1, 1.5,
2), sodium dodecyl sulfate (SDS) (0, 1.5, 3%, w/w) and ammonium oxalate
(3%, w/w) on the diameter, tensile strength, elongation and porosity (PO)
of the Electrospun Nano-fibers (ENFs) were enhanced applying response
surface methodology-central composite rotatable design (RSM-CCRD).
The ENFs were formed of non-woven fibers with a maximum diameter of
163 nm. Second-order polynomial models with high R* values (0.86-0.97)
were developed using Cubic analysis. The outcome revealed that the ENFs
morphology and diameter were noticeably affected by CA, PEO, and SDS.
The overall optimum condition was identified to be at the compounded
level of CA to PEO ratio of 2 and SDS content of 3% (w/v). At the best
point, diameter, surface tension, elongation, and porosity of the fabricated
electrospun nanofibers (ENFs) were 99 nm, 0.017 N/mm? 5 mm and 17.54
respectively. The most fabricated ENFs were uniform and bead-free with
high active sites and mechanical strength, which could be used in different
fields.
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