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The work is devoted to the study of the
process of electrospinning nanofibrous
Fluidnatek  LE-50
installation using a coaxial spinning head.
Rational modes of coaxial electrospinning
of nanofibrous materials and coatings by a
solution of polyvinyl alcohol were determined
for joint and separate operation of the inner
and outer needles of the spinning head. The
behavior of the electrospinning polymer
jet with unequal volumes of fiber-forming
solution supply through the external and
internal coaxial needles is investigated.

materials on the

AHHOTAUNA
3/IEKTPO®OPMOBAHWE, HAHOBO/IOK-
HA, KOAKCUAJIBHAA TPAAU/IBHAA TO/10B-
KA, /[BYXC/IOMHbIE HAHOBO/IOKOHHbIE
KOHCTPYKUUU, NOJIMMEPbI
Paboma noceaweHa uccsi1e008aHUIO
npouecca 31eKMpPoPopPMO8AHUA HAHOB0-
ZIOKHUCMbIX Mamepuaso08 HA YCMAaHOBKe
Fluidnatek LE-50 npu ucnonb308aHUU KO-
axkcuanoHol npAadunbHOU 20M108KU. bbiau
onpedesieHbl PAUUOHA/NbHbLIE PEHCUMbI KO-
OKCUG/IbHO20 3/1eKMpPoopMOBAHUA  HA-
HOBO/IOKHUCMbIX MAMEPUAsnos8 U MOKPbI-
muli nymem pacmeopa osau8uHU08020
cnupma 018 coemecmHol u paszdesnbHol
pabomel sBHympeHHel u 8HewHel uan npa-
OounbHoU 2o0n08Ku. MccnedosaHo mnosede-
Hue 371eKmpogpopMosoYHOl noaumepHol
cmpyu npu HeoOUHAKosbix obvemax mno-
da4u 80/0KHOObpPA3yowWe20 pacmsopa no
8HewHel u BHympeHHel u2nam Koaxkcuanb-
Hol npAounbHOU 20/108KU.
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Section 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

Nowadays interestin the production of electrospun nano-and microfibersis growing rapidly
due to the unique properties and characteristics of the produced non-woven coatings and
structures [1, 2]. Electrospinning is a promising method for producing continuous nanofibrous
materials using a high potential electric field [3]. A number of specific characteristics, such as
a high surface-to-volume ratio, flexibility in surface functionalities and excellent mechanical
properties can be achieved only when the diameter of the polymer fiber is reduced to a
nanoscale [1, 2]. Of particular interest is electrospinning from polymer solutions and melts,
since the obtained fibers have many potential applications [4]. Among the most relevant of
them are drug delivery, biotechnology, wound healing, tissue engineering, the creation of
dressings, prostheses and medical scaffolds, cosmetics, filtration, the production of energy
converters and storage devices, catalysts and enzyme carriers, the creation of protective
clothing, sensors, electronic and semiconductor materials and etc.

The aim of this work was to determine the rational modes for producing nanofiber
materials using a coaxial spinning head. The aqueous solution of 15 % polyvinyl alcohol Selvol
205 produced by Sekisui Specialty Chemicals Europe S.L. (USA) was used. The electrospinning
process is considered as effective when it is stable and provides the maximum performance.

We carried out our investigations of the electrospinning process using Fluidnatek LE-50
device equipped with the coaxial spinning head containing inner and outer needles. This
head allows the production of bilayered nanofiber structures therefore it is effective for
encapsulating biorelevant nanocomposites and fibers [4]. We consider such elecrospinning
process which is carried out with the droplet size at the tip of the needle of the spinning head
does not change over time and the process of formation and drawing of the solution jet occurs
continuously as a stable electrospinning. The maximum flow rate of the solution was adopted
as a criterion for the efficiency of the electrospinning process.

The behavior of the polymer jet and the parameters of the electrospinning process are
the same as with the total flow rate while the joint internal and external needles working.
We have determined the following rational values of the process parameters that ensure stable
production of nanofiber coatings and materials: tip-to-collector distance is 8 cm, voltage is
25 kV for inner needle and 26 kV for outer needle, polymer solution flow rate is 600 pl/hour
for single needle operation and 300 pl/hour for their joint work. In this case, at different ratios
of the feeding polymer solution through the inner and outer needles, the electrospinning
process remains stable and this rational production of nonwoven nanofiber materials: tip-
to-collector distance is 8 cm, voltage is 25 kV for external and internal needle and 26 kV for
internal needle, the total two needles feeding rate is 600 pl/hour.

These results are relevant for studies on controlling polymer feed rates to vary the
concentration of active substance in the material being produced. The revealed features of
the coaxial spinning head will allow to create specific materials and coatings for the needs of
medicine and aesthetic cosmetology.
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