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BYKOBMHCBKOIO OEPXXABHOIMO MEANYHOIO YHIBEPCUTETY N

Metoto mawol pofoTw Oyno BUBUMTH Ta NMOPIBHATH BIUTHE mnpenapatie Hykneke Ta
HykneiHaT, cTBOpEHHX Ha OCHORI OMTopHOOHVKICOTHAIB ApikmKkopoi PHK Ha ekcrpeciio reHin
CHCTEMH BPOIKEIOTO NPOTURIPYCIIOTO IMYIITETY.

B xoni npoBeneHUX HAMH JOCHIKEHB BCTAHOBJICHO. II0 BBEICHHS MPENAPATIB, HA OCHOBI
apixkaxoBoi PHK, ax ans mpodiiakTuky, Tak 1 Jis NiKYBAaHHA, CYTIPOBOKYETHCA 3HAYHHMU
sMIHaMH eKcIpecil inTepdepoH-c TAMYTIOIOUHX TeHiB. [Ipu npoginakTHuHOMY BReeHHI HyKinekcy
excrpecia rena (EIN) ifna 3umsunace ¥y 2 pasu, a npu BeeaeHni Hyxneinary — nmue B 1,3 pasu.
MOPIBHAHO 3 BipyC IHMDIKOBAHMMH TBAPUMHAMM. 3HAYHE IHTIOYBAHHS €KcIpecii /fia crocTepiranocs,
KOJTM [penapaTy BHKOPHCTOBYBATHCA 3 MIKYBANBbHOK MeTow. 3okpema, EI ifng 3ninkyeanace g 3
pazd y BMOAAKY JikyBaHHd Hyknekcom, Ta B 2.5 pasu — HyxneiHaToM. EdyeKTHBHIILHM
OpodHIaAKTHYHHM | TepaneBTHUHUM NpenapaToM B IUIaHI IHMOYHUOre BIUIHBY Ha eKCIIPECiio TeHy
ifnf? BuaeuBes Hywieke, axuil 30y BaB i B 3 pazu.

[ToMiTHI 2MiHM criocTepiranvucs i B ekcrpecii reny oas/a — KWt BiAMOBiAae 3a NiABHILIEHHS
V BIpYC-IHQIKOBAHWX KIITHHAX akKTURHOCTI 2'-5'-0Niro-ajieHinar-cuHTeTa3n, HeoOXiHOl s
CHHTe3y 2'-5'-omroaigHinatie — cmeludpiyaux aktupatopie PHKasu L. Axturopana PHKaza L
rigponizye He auuie BipycHy PHK, mo 3abesneuye emminauiro pipycy. ane i Bnacuy PHK.
nepeTBoprooud ii Ha Jjirapau aag (PRRs), mio Takoxk 37aTHI IHAYKYBATH IMYHHY BiJIOBIAB.
Brenenna Hyk1ekca Bipyc iH(HKOBAHUM TEAPHHAM CYTPOROIKYBATOCH 3HIKEHHAM eKcTpecii reHy
oas{a na 40%. BapTo 3a3HauuTH, 10 Opd BREICHHI B opradizM HykieiHaTy 3 MiKYBaTLHOK METOIO,
excrpecia oasfa 3nnKyCTLCA OLIbLIS 1K B 3 pasu.

OTpuMaHi pe3y.IbTaTH 0COOMHBOCTEH eKcrpecii edKuX r€HIB BPOKEHOIO MPOTUBIPYCHOTO
3aXHCTY, AAKTH 3MOTY TPUTIYCTHTH, Mo AocnimkcHi HaMu PIIK- npcmapati BOMOIifoTH ACLIO
BIAMIHHHMH MeXaHI3MaMH MOJEKYyIApHO-0I0MOTIUHOTe  BITHBY Ha KIITHHH, gKi BIpOTLAHO 1
HAAAIOTh IM PI3HAX (HapMAKOIOTrIYHUX BJIACTHBOCTEH.

Mishchenchuk V. V,

UNSTEADY MACROKINETICS OF STATIONARY STATES
IN ELECTROCHEMICAL SYSTEMS SUCH AS N-NDR TYPE
Department of Medical and Pharmaceutical Chemistry
Higher State Educational Institwtion of Ukraine
«Bukovinian State Medical University»

It should be noted that the elimination of the gap between theory and experiment takes an
important place among the problems to be solved by modern chemical science. A simulation
experiment result within different theoretical approaches is one of the ways of this convergence. In
this case accuracy is considered as a criterion of consistency of the model calculation and
experiment. The task of the given work is to implement further improve the model of the emergence
of instability of stationary states in N-NDR systems. Namely, the priority of the research is rigorous
description of mass transfer caused by convection, migration and diffusion.

In this work we use phenomenological macroscopic theories. such as the theory of mass
transter. the theory of slow discharge ionization, various macroscopic theory of electrical double
layer (EDL).

In the theory of mass transfer strict description the movement of particles in electrochemical
systems 1s carried out using the equations of material balance, taking into account the mechanisms
of transfer of matter due to diffusion, migration, convection and conditions of electroneutrality;

ai:—?].‘. ]i=—Dchi—Dj£c]-Vq)+\7c,-. izkck:() J=1....n
ct KT k=l

As to the hydrodynamic conditions. the work deals with the case of stationary convection for
systems with a RDE by constant speed. Solving hydrodynamic Navier-Stokes equations and
continuity are the following expression for the speed in cylindrical coordinates:

V=Voe,+ Ve, + Vb,

The model assumes isothermicity (thermostat) and the one-dimensionality of the system,
and the existence of stationary forced convection near a rotating disk electrode (RDE) in which the
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ion transport was determined in the diffusion layer of constant thickness d=/,61D' v/ %e'? | where
v=10"% m’/s is the kinematic viscosity, and the electrolyte was in the form of solution volume,
diffusion layer and EDL.
The model was tested in electrochemical reduction of persulfate ions on a rotating electrode in
unsteady conditions where current oscillations were observed. Electrolyle was the Na2SO; solution
with concentration of /-707 M and Nu»S:0s with concentration of 2-70-* M. The process of
electroreduction of the persulfate ion is two-stage:
52087 + le” > -S04+ SO47; S04+ le” = SO+

A mathematical model of such macrokinetics was solved by us and integrating relevant
results was shown in the picture.

A qualitative model of matching equations with experiment was obtained, especially
regarding the shape and amplitude of oscillations of the type "Frumkina”.

Okrepka G.M.
Ag-In-S QUANTUM DOTS - NEW TYPE OF LIGHT-CONVERTING MATERIALS
Department of Medical and Pharmaceutical Chemistry
Higher State Educational Institution of Ukraine
«Butkovinian State Medical Universityy

Small semiconductor nanoparticles called quantum dots (QDs) are one of the most widely
used nano-engineered materials of today. Since the first directed QD synthesis over 30 vears ago,
QDs have featured in a range of optoelectronic devices, including light-emitting devices (LEDs),
solar cells, photodiodes, thermoelectrics, photoconductors and field-effect transistors, while QD
solutions have been used in a number of in vive and in vitro imaging, sensing and labelling
techniques. The biggest challenges surrounding quantum dot technology have been the use of
cadmium and scalability for mass production. That is why researchers were working on the
development of new Cd-free QDs. Several approaches today are InP-based QDs, Perovskites and
Cu{Ag)-containing ternary materials. Major drawback of Perovskites is that they contain Pb and
have a very moderate stability. InP-based technology is well developed and implemented in mass
products but still expensive and production requires some rare compounds. Development new types
of light-converting materials based on widely available elements (Cu, Ag, Fe. In, S ect.), to
substitute Cd- and Pb containing substances is important task of nanochemistry. That is why
scalable method for environmental friendly production of quantum dots, including alloyed quantum
dots and/or heavy metal-tfree quantum dots, is highly desirable for commercialization and is in the
focus of our investigation.

Our work 1s focused on the research and development of water-based synthetic procedures
for Ag-In-S based quantum dots with optical properties that will overcome characteristics of Cd. Pb
and P based materials. We have applied simplex design experiment planning approach to the
synthesis of Ag-In-S nanoparticles. Spectral properties of QDs have been investigated by the
photoluminescence and absorption spectroscopies. The spectra were carried out using an Ocean
Optics USB2000+ array spectrophotometer at room temperature.

Ag-In-S/7nS quantum dots were synthesized in water solution. Typical photoluminescence
and absorption spectra of Ag-In-8/ZnS quantum dots are shown on Fig. A. The greatest PL
efficiencies for aqueous colloids of Ag-In-S/ZnS are observed for nonstoichiometric compounds.
Depends on the ratio of the concentration of initial components different nonstoichiometric
compounds of Ag-In-8/Zn8§ can be synthesized. As a result of photoluminescence measurement. we
constructed diagram of dependence of PL-maximum position of Ag-In-S QDs on the composition
of reaction mixture (Fig. B). Using this diagram, we can choose the composition of reaction mixture
and synthesize Ag-In-S/ZnS quantum dots with estimated peak position in range 605-675 nm.
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