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Abstract

Needle less electrospinning of cellulose nanofiber from rice straw
in a semi- industrial scale: A feasibility study

Iman esmacilzade

Nowadays the use of cellulose nanofibers due to the availability of resources, it is of interest to
many.Cellulose nanofibers due to the low production cost, high strength, high modulus and
absorption features are suitable for use in filtering. The study of cellulose, which is extracted
from rice straw as source of renewable, abundant and inexpensive as the polymer and for the
production of cellulose nanofibers is used from needle less electrospinning device. Single
needle electrospinning system efficiency is very low(less than:*/Y g/hr per needle) and to
provide filtering will be unsuitable. To use the semi-industrial scale of nanofibers and
production of filter, web should be prepared on a larger scale in phase laboratory. For this
purpose, are used the needleless electrospinning. In the first, study of surface tension, viscosity
and electrical conductivity of aqueous solutions of cellulose, a sample that has a lower surface
tension, electrical conductivity and viscosity was more suitable for electrospinning selected.
For of studing electrospinning parameters on the selected solution, electrospinning with needle
less electrospinning device, according to design experiments with the software DXV were
performed. Continue to facilitate the production of cellulose nanofibers and investigate its
application to the filter aid polymer, polyvinyl alcohol was used. Polyvinyl alcohol was used
as a bio-compatible polymer solubility in water. For electrospinning were used of solution */1¥
wt% with ratio of 1+ to ¢+ cellulose to polyvinyl alcohol.Scanning electron microscopy results
showed that the sample D with drpm,voltage ¢°kv,¢)° C temperature and )+ cm distance is
have an avrage diameter of A%/énm who compared to the other samples is lower than the
average diameter. To evaluate the use of composite nanofibers produced in filter, porosity was
measured in all samples.Penetration testing due to the weak strength of the Web nanofibers
only on sample of D) was performed and the samples¥+ andl+ minutes in duration
electrospinning showed good permeability. The results infrared spectroscopy also suggest the

existence of groups characterized of cellulose in composite nanofibers produced.

Keyword: Cellulose nanofiber, needle less electro spinning, rice straw, filter
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