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ELECTROCHEMICAL INTERCALATION OF MAGNESIUM FROM NON-AQUEOUS
SOLURIONS

Abildina A.K., Argimbayeva A.M., Kurbatov A.P.
Al Farabi Kazakh National University, Center of Physical - Chemical Methods of Research and
Analysis,
Almaty, Kazakhstan
abildinaajnaz@gmail.com

Magnesium has a number of advantages that allow it to be used as an anode in chemical
power sources (CPS) [1]. However, due to its chemical activity, the use of magnesium is limited. To
solve the problems of magnesium anodes associated with its low corrosion resistance, bismuth (Bi),
antimony (Sb) and Bi-Sb alloys [2] were proposed as an alternative. The aim of this work is to obtain
anew anode material based on magnesium intercalated bismuth and to study its properties. The
choice of substrate material is due to the fact that bismuth has a rhombohedral structure and forms
an intermetallide with magnesium, which has a high volumetric capacity. In addition, the hexagonal
structure of the bismuth crystal lattice makes it possible to diffuse well into magnesium ions during
discharge and charge of CPS [3].

In this work, the electrochemical introduction of magnesium into bismuth electrode from
acetonitrile (AN) solution of Mg(TFSI), was investigated. Electrochemical measurements were
carried out in a three-electrode cell on a Biologic SP300 in an Ar-filled glove box. Working
electrode was made from electrodeposited bismuth on copper foil from Bi(NO3);*5H,0 (99.99%)
and powder bismuth, reference and counter electrodes were Mg/Mg?". To determine the optimum
conditions for intercalation and deintercalation of magnesium in bismuth substrate, cyclic
voltammograms were taken at different scanning speeds (1 mV/s - 10 mV/s) ina 0.5 M
Mg(TFSI),/AN. From the cyclic polarization curves, it follows that magnesium is exposed to a
potential (0.6 V) in both an electro-reduced bismuth and a powder bismuth electrode, which
indicates its interaction with the substrate. With an increase in the scanning speed in the cathode
process, the potential does not change, and the anodes are shifted to the region of positive
potentials. For electrically reduced bismuth with an increasing cyclic potential, the cathode peak, as
well as the anode peak, are in the negative side and approach zero. This can be explained by the fact
that the surface of the electrode is filled with magnesium. Mg;Bi, alloy is not formed. However,
with an increase in scanning speed for bismuth powder, the peak potential does not change, but the
peak intensity increases. Analysis of the distance of the cathode and anode peaks indicates the
process’s quasi-reversibility. Scanning electron micrographs confirm this statement. The method of
galvanostatic cycling was used to study the charge-discharge properties of magnesium in a bismuth
powder electrode. It was concluded: the measurement results are due to the presence of magnesium
in the bismuth substrate and the decisive role in this process of the primary coating structure during
the passivation of the electrode.
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Tomsk Polytechnic University, Tomsk, Russia

katerinabosix@mail.ra

Polylactic acid (PLA) is a biodegradable aliphatic non-toxic and eco-friendly polyester and
is widely used as medical implants in the form of anchors, screws, plates, pins, rods, and as a mesh
[1 - 4]. A comprehensive literature search reveals the applications of PLA and its polymeric
composites in medical fields such as: orthopedics, drug carriers, facial fracture repair, tissue
engineering, antimicrobial agents, antitumor, ureteral stents, biomaterials, miscellaneous
applications [1 - 4]. Of particular interest is the use of PLA as a comeal implant for the bullous
keratopathy treatment. The bullous keratopathy is the severe cornea disease and occupies one of the
leading positions among the causes of corneal weak vision in the Russian Federation. Primary and
secondary processes of the degenerative and infectious diseases of the cornea play a significant role
in the development of bullous keratopathy which lead to the death of endotheliocytes and
dysfunction of the corneal endothelial layer [5]. This contributes to the development of corneal
edema, reduced vision, the occurrence of recurrent erosions and pronounced pain symptom.

One of the directions in the treatment of this disease is the use of stem cells [5]. However,
cultivation of stem cells and their landing on the inner surface of the cornea in order to replace the
endothelial defect without using a substrate is a big surgical problem. There is a high probability of
cell loss during surgical procedures. Using of scaffolds based on biodegradable thin films with
controlled solubility as a temporary material for stem cells may be an alternative to existing
insoluble polymers.

The creation of a biodegradable corneal implant and the study of physical and mechanical
created implant properties is a main direction in the field of obtaining and processing structural
materials for their use in ophthalmology.

The purpose of this research is the creating of thin polylactic acid films and studies its
properties.

Material and methods. The feedstock for the films was obtained by dissolving polylactic
acid (PURASORB® PL 10, Netherlands) in the chloroform (CHCI3). 1% solution was poured into
Petri dishes (10 g) which were placed in a fume hood until complete evaporation of CHCI3 and the
formation of polylactic acid films.

Sterilization was performed using the steam automatic sterilizer GPA-10 PZ. The
sterilization was performed at a temperature 120°C - 121°C and at a pressure of 0.11 MPa. The time
and pressure of autoclaving are normalized according to GOST R ISO 13683-200070.

The surface topography was studied on the multipurpose correlator of optical, spectral and
topographical surface objects properties “Centaur HR” (Russia). The surface roughness was
estimated using the Gwyddion software. SEM of polylactic acid films was obtained by using
Hitachi S3400N Type II microscope (Japan).

The wetting angle for purified water and glycerol were calculated using the sessile drop
technique with the room temperature of 25+2°C, the “KRUSS EasyDrop DSA 20 device
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