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. Super Absorbent Polymer (SAP)
Acrylic Acid

Solution Polymerization
Suspension Polymerization
Glutaraldehyde

Poly Acrylic Acid (PAA)
Esterification

Polyethylene Oxide

I T R R R N

Centrifuge Retention Capacity (CRC)

4 Syl o

3;
.
y
—;:
2
3
Y,
E];
3
!
3,
¥
?3:
4
3

www.lJLK.ir




‘_32
8
x
—;5:
%
o,
3;
3
3
>
%
i
30;

www.lJLK.ir

&
—

i
£Q iy oolodh w VEE g w Volosd a3 pumn Juo JRISCLIPE] O] PR IRVE)

&=y

[1] E. Ranjbari,S. BazgirMMA. Shirazi, Polym. Testing. 2020, 84, 106403 Needleless electrospinning of poly (acrylic acid)
superabsorbent: Fabrication, characterization and swelling behavior.

[2] EM. Ahmed. 6 (2015) 105-121. J. Adv. Res. Hydrogel: Preparation, characterization, and applications: A review.

[3] RM Seyedlar, M Imani, M Atai, A Nodehi - 2018 - sid.ir .Temperature-Responsive Hydrogels: Materials, Mechanisms and
Biological Applications.

[4] FL. Buchholz, AT. Graham. 1998, Wiley-VCH, New York,Book: Ch 1-7. Modern Superabsorbent Polymer Technology.

[5] S. Choi, HR. Kim, HS. Kim. Polymer International, - Wiley Online Library. 2019. Fabrication of superabsorbent nanofibers
based on sodium polyacrylate/poly (vinyl alcohol) and their water absorption characteristics .

[6] S. Sharma, A. Dua, A. Malik. European polymer journal. 2014 — Elsevier. Polyaspartic acid based superabsorbent polymers.
[7] A. Mignon, N. De Belie, P. Dubruel. European Polymer . 2019 — Elsevier. Superabsorbent polymers: A review on the charac-
teristics and applications of synthetic, polysaccharide-based, semi-synthetic and 'smart'derivatives.

[8] J. Zohuriaan-Mehr Mohammad, K. Kourosh Iranian Polymer Journall7 (6), 2008, 451-477.Superabsorbent Polymer Materi-
als: A Review.

[9] K. Kabiri, H. Omidian, M.J. Zohurian-Mehr, S. Doroudiani. Polymer Coposites 32 (2011) 277-289. Superabsorbent hydrogel
composites and nanocomposites: A review.

[10] A Sadeghzadeh, S Bazgir, MMA Shirazi. Separation and Purification Technology.2020, 116498 Fabrication and characteriza-
tion of a novel hydrophobic polystyrene membrane using electroblowing technique for desalination by direct contact membrane
distillation.

[11] Zhang et al.(2013), 2013/0146810. US patent. Process for producing water absorbing polymer fibers.

[12] B. Kim et al. Materials Letters. 2005, 59 829—832 . Poly (acrylic acid) nanofibers by electrospinning.

[13] M. Laura, D. Hansen, J. Smith, H. Reneker, K. Woraphon. Journal of Applied Polymer Science. 2005, Vol. 95, 427-434.
Water Absorption and Mechanical Properties of Electrospun Structured Hydrogels.

[14] M. Linghui, K. Wimonwan, K-hasuwan. Prae-ravee, H. Shannon, S. Pitt, W. Gary E. Polym Int. 201564, 42-48. Electros-
pun crosslinked poly(acrylic acid) fiber constructs: towards a synthetic model of the cortical layer of nerve.

[15] AA. Ali. J. of material processing technology. 2008199, 193-198.New generation of super absorber nano-fibrous hybrid
fabric by electro-spinning.

[16] K.-F. Arndt, A. Richter, S. Ludwig, J. Zimmermann, J. Kressler, D. Kuckling, H.-J. Adler. Acta Polym.1999, 50, 383 —390.
Poly (vinyl alcohol)/poly (acrylic acid) hydrogels: FT-IR spectroscopic characterization of crosslinking reaction and work at
transition point.

[17] Z. Jun, H. Haoqing ,H. Wendorff, G. Andreas. e-Polymers.2004, no. 078. Electrospun poly (vinyl alcohol)/poly(acrylic acid)
fibres with excellent water-stability.

[18] W.E. Hennink, C.F. van Nostrum. Advanced Drug Delivery Reviews . 2012, 64 (2012) 223-236. Novel crosslinking meth-
ods to design hydrogels.

[19] VD. Athawale, V. Lele. Starch/Starke.2001, 3, 7-13. Recent trends in hydrogels based on starch-graft-acrylic acid: Areview.
[20] L. Lei, H. You-Lo. Polymer. 2005, 46 5133-5139. Ultra-fine polyelectrolyte fibers from electrospinning of poly (acrylic
acid).

[21] M. Lenka,L. Daniela. Advanced materials research.2012 , 354- 355, 210-215. . Nanofiber Sheets with Superabsorbent Prop-
erties.

[22] L. Tong , W. Xungai. 6000 Broken Sound Parkway NW, Suite 300. 2013, Version Data: 20131021. Needleless Electrospin-
ning of Nanofibers.

[23] L. Tong. No.65, Yan An Road (West), Shanghai, China. Publisher InTech.ch 1-2. 2011, ISBN 978-953-307-420-7. Nanofi-

bers - Production, Properties and Functional Applications.




\ranian Jounal of
L TL LT G R ST Volume 13 ™ Issue 1 ® Spring 2025 ® No.49

Esmaeil Ranjbari'*

= esmaeil.ranjbari@srbiau.ac.ir

1. Science and Research Branch, Islamic

Azad University, Tehran, Iran
\ N
X

paTiTg\ of P\ Iyac}r.‘lllc acidy. Polyvmyl
alcohol.Polymer Superabsorbe

UsmglNeedI\eIess EIectr;ggplnnlng
hand In &/estlgawtlpn-.\of Effeot}lve Device
'Parameters on I~ts Morphology

In the present study, a survey on the electrospinning and producing PAA/PVA nanofibers, us-
ing needlelss electrospinning was carried out and the effect of different material and processing
variables were examined. In order to do this, first, PAA solutions with different concentrations
were prepared and the electrospinning with certion processing conditions was tested .Accord-
ing to the results obtained and the examination of the morphology using SEM, the solution of
PAA with concentration of 9% was chosen. The effect of neutralizing the carboxylic groups on
electrospinning and its relation with viscosity and solution conductivity were studied.The results
showed that neutralizing 15% of functional groups has enormous effect on spinning the fiber.
Then the solutions of PAA/PVA with different percentage of PVA were spinned by needleless
electrospinning apparatus and their morphology were investigated. Results showed that solution
of PAA/PVA (90:10) had the least fiber diameter equal to 105 nm in the process conditions as
follow: the voltage of 35 Ky, the collecting distance to spinneret equal to 12.5 cm and the spin-
neret rotating speed of 15 rpm. This solution was chosen for further investigation of the process
variables’ effects. To understand the effect of process variables like voltage changes, collecting
distance to spinneret and spinneret rotating speed, they were tested in three levels. According to
the results, voltage of 35 Kv, the collecting distance to spinneret equal to 10 cm and the spinneret
rotating speed of 10 rpm are the optimum condition which gives the fibers with the diameter of
100 nm. In the next step, the fibers were spinned after the addition of PEG400 (2ml) in the opti-
mum condition, the fibers were cured in the microwave
and their swelling behaviour was investigated in the 0.9
w% saline solution and distilled water. The fibers swell
17000% and 58000% in the saline solution and disilled Superabsorbent; Needleless
water, respectively.
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