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6. Polyvinyl alcohol
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1. Drawing

2.Template synthesis

3. Phase Seperation

4. Self-assembly

5. Electrospinning=E-spinning
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2. Attenuated total reflectance-Fourier transform infrared
spectroscopy

3. Thermogravimetric Analyzer
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1. Scanning electron microscope
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Table 1 Individual and interaction effects of concentration and mixing ratio on viscosity changes

Pr>F F Value Mean Square Type 111 SS DF Source
<.0001 343.02 0.16402692 0.49208075 3 a
<.0001 175.76 0.00152100 0.00304200 2 b
<.0001 3.62 0.00036567 0.00219400 6 a*b

a: The ratio of the mixture of gum and polyvinyl alcohol and b: the concentration of Azivash gum
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Fig 1 Viscosity of azivash leaf gum at different
concentrations (2, 2.5 and 3 g/l) mixing with
different portions of polyvinyl alcohol.Different
letter indicate significant differences
betweenformulations (P<0.05).

Where P is polyvinyl alcohol, G is Azivash leaf
gum and C is concentration of Azivash leaf gum.
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Fig 2 Rheogram of azivash leaf gum at different concentrations (2, 2.5 and 3 g/l) mixing with different portions
of polyvinyl alcohol. Curve illustrate shear stress versus shear rate(right) and viscosity to shear rate (left).
Where P is polyvinyl alcohol, G is Azivash leaf gum and C is concentration of Azivash leaf gum.

Table 2 The parameters related to Herschel-Bulkley model to rheological behavior different blended
polymer solutions at concentrations 3, 2.5 and 2 g/l of gums.

RMSE Adj- R R? SSE n K (mPa.s") PVOH:G-C
0.0256 0.9999 0.9999 0.003276 1 0.1508 100:0
0.0256 0.9999 0.9999 0.003276 0.9019 0.1871 70/30-2
0.01806 0.9999 0.9999 0.00163 0.9208 0.2544 60/40-2
0.02188 0.9998 0.9999 0.002394 0.8221 0.26 50/50-2
0.009126 0.9999 0.9999  0.0004164  0.7832 0.1567 0/100-2
0.01983 0.9999 0.9999 0.001966 0.8585 0.2418 70:30-2.5
0.01682 0.9999 0.9999 0.001414 0.8465 0.2652 60:40-2.5
0.1137 0.996 0.9971 0.0646 0.8129 0.1627 50:50-2.5
0.03004 0.9993 0.9995 0.004512 0.7211 0.2572 0/100-2.5
0.01785 0.9999 0.9999 0.001592 0.8071 0.322 70:30-3
0.03256 0.9997 0.9998 0.0053 0.7743 0.3599 60:40-3
0.04334 0.9995 0.9997 0.009393 0.7632 0.293 50:50-3
0.01076 0.9999 0.9999  0.0005787  0.6286 0.4855 0:100-3

Where K is the consistency coefficient (Pa.sn), Ta is the yield stress (Pa), and n is the flow behavior.
PVOH:BG-C: Polyvinyl alcohol:Gum/Concentration of gum.
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Table 3 R?/ RMSE value for different rheological models for different gum ratios to polyvinyl

alcohol
P00:GO-C2 PT0:G30-C2 0040 PROIGS0-  PO:GI00- W
40.64 39.72 43.24 67.88 38.36 Power-Law
39.05 55.36 45.69 109.57 43.61 Herschel-Bulkley
3.11 4.39 6.03 7.87 11.97 casson
P100:GO-  P70:G30-  P60:G40-  P50:G50-  P0:G100- “Tnaﬁnuﬁn\\\\\grf??\
C2.5 C25 C25 C2.5 C2.5
40.64 48.75 58.81 8.7 36.41 Power-Law
39.05 50.42 59.44 8.76 33.27 Herschel-Bulkley
3.10 4.56 5.42 3.94 11.88 casson
P100:G0-CO  P70:G30-C3 PGO(':%“O' P50£50' PO-%OO- w
40.64 46.07 31 22.72 35.11 Power-Law
39.05 56.01 30.70 23.06 92.93 Herschel-Bulkley
3.11 5.03 5.70 4.56 17.35 casson

The ratio of polyvinyl alcohol (P), gum ratio (G) and gum concentration in grams per liter (C)
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Table 4 Individual and interaction effects of concentration and mixing ratio on electrical conductivity

changes
Pr>F F Value Mean Square Type 111 SS DF Source
<.0001 23714.7 164026.9167 492080.7500 3 a
<.0001 219.90 1521.0000 3042.0000 2 b
<.0001 52.87 365.6667 2194.0000 6 a*b

a: The ratio of the mixture of gum and polyvinyl alcohol and b: the concentration of Azivash gum.
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Fig 3 Electrical conductivity of azivash leaf gum at
different concentrations (2, 2.5 and 3 g/l) mixing
with different portions of polyvinyl alcohol.
Different letter indicate significant differences
betweenformulations (P<0.05).
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In the present study, Azivash leafgum (Corchorus olitorius L.) was used for the first time with the
help of an electroporation technique in the presence of poly-vinyl alcohol as a natural nanofibre. At
first, the effect of different concentrations of Azivash gum aqueous solution (2, 2.5 and 3 g / I) with
polyvinyl alcohol (P70: G30, P60: G40, P50: G50 and PO: G100) on viscosity and electrical
conductivityas the main soluble parameterswas studied. The results showed a significant increase in
viscosity concentration with gum concentration and volume ratio of polyvinyl alcohol (p <0.01).
Regardless of the concentration of Azivash gum, by increasing the ratio of gum to polyvinyl alcohol,
the electrical conductivity increased significantly (p <0.05). In the study of shear stress-shear rate of
Azivash gum and polyvinyl alcohol solutions, pseudoplastic behavior was confirmed. Investigating
the fitting of rheological data with Herschel-Balkly models, power law and casson showed that the
Herschel-Balkly model with the highest R? / RMSE is desirable to describe the flow behavior. The
values of the flow index and consistency coefficient were determined by the model. After the
electrospining of azivash leaf gum-polyvinyl alcohol in a constant condition (voltages of 18 kV,
volumetric flow rate of 0.7 ml/hr and needle distance to a collector plate of 12 cm), by microstructure
analysis and based on the morphology of bead-free fibres, the Azivash gum formulationat 2 g / L
concentration and the mixing ratio of 70:30 with polyvinyl alcohol (P70: G30-C2) was selected as the
most suitable formulation with a mean nanofiber diameter of 90 nm. Based on FTIR resulrs, addition
of gum to polyvinyl alcohol caused an increase in peak intensity due to carbonyl and hydroxyl groups
glycosidic vibrations. Also, the thermal stability of the gum nanofibers of Azivash improved in the
presence of polyvinyl alcohol.

Key words: Electrospinig, Nanofiber, Azivash plant (Corchorus olitorius L) Gum, Viscosity,
Electrical conductivity
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