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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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Figure. A) Typical photoluminescence and absorption spectra of Ag-In-S»/ZnS quantum dots; B) 2D representation of
PL-maximum dependence on the composition of reaction mixture: A- Ag-rich (25AgNO; + 50InCl; + 25Na;,S), B-S-
rich (10AgNO; + 50InCl; + 40Na,S), C- In rich (10AgNOs + 80InCl; + 10Na,S) compositions.

IHanacenxo H.B.

CHUHTES3 IMIPA30JIOBMICHUX ETHJI (4E)-5-OKCO-1-APUJI-4-(1H-ITIPA30JI-4-
INIMETWIEH)-4,5-TUT'IJIPO-1H-ITIPA30JI-3-KAPBOKCHUJIATIB
Kageopa meouunoi ma chapmayeemuunoi ximii
Buwuii oepacasnuil naguanvnull 3axnad Yxpainu
«bykoeuncoruil OeparcasHuti MeoudHuY yHigepcumen»

CuHTE3 HOBHX CIIONYK, SIKI MAIOTh MMPAKTHYHE 3aCTOCYBaHHS, 30KpeMa sIK JKapchbKi 3aco0u
€ OJIHI€I0 13 (pyHIaMeHTAILHUX NpoOsieM opraHivyHoil Ximii. 3 iHIoro OOKy cydacHa MeauIliHa
nocTiiftHO moTpedye NOsIBM HOBUX JIiKapChKUX npenapartis. Lls npobiaema BupilnyeThCs CTBOPEHHAM
HOBHX TIJIXOMIB JIO CHHTe3Y (pYyHKIIOHATI30BaHUX, 3/IaTHUX J0 MOJANbINoi Momaudikamii crnoiayk,
SIKI BKJIIOYAIOTh Y CBOIO CTPYKTYpY (hapmakodophi ¢pparmeHTH.

3 miei TOukM 30py mepcrneKTHuBHUMH € eTun  (4E)-5-oxco-1-apun-4-(1H-mipa3zon-4-
inMeTriieH)-4,5-miriapo-1 H-nipa3on-3-kapOokcunata 4, JAng  KOHCTPYIOBaHHS KX Oyna
po3poblieHa MeTOJI0JIOris  TPLOXKOMIIOHEHTHOT JOMiHO-peakiii aibiaeriiB 1, riapoXJiopuiiB
apOMATHYHUX TIAPA30HIB 2, JAMMETHJIOBONO Ta JAMETUIOBOro edipiB aleTuieHIuKapOoHOBOT
KHCIIOTH 3 Ta TPHETHIAMIHY.
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Ar = CeHs, CeHsCOOH, 3-ClCsHs, 4-ClCsHs, 4-BrCeHa, 4-MeCeHs, 4-NO2CeH4,
4- COOHCsHg4;

R = CH3, CsHs. (CH2)2CN, (CH2)2COOH;

R'=COOH, COOEt, 4-MeCsHa, 4-MeOCeHas, CsHs, 4-NO2CeHa, 4-ClCsHa, 4-BrCsHaCHs, 4-
F2HCOCe¢H4;

ﬁMOBipHO JlaHa TOCHIJIOBHICTh BKJIIOYAaE€ Ha TepHIit crafii [IHKIOKOHJICHCAIIIO
reHepOBaHUX T'i/Ipa3uHiB 3 edipaMu aneTHICHIANKApOOHOBOT KHCIOTH 3 YTBOPEHHAM ITPOMIKHHX 1-
apuil -3-kapOeTokci (kapOMeTOKCl) Mipa3osoHIB-5, sKi B yMOBaxX peakilii KOHASHCYIOThCS 3
anperinaMu 1 3 yTtBopeHHsM mnpoaykTiB 4. Taka mocaifoBHICTH NiATBEPIDKEHA 3YCTPIYHUM
CHHTE30M TMpH  KoHJeHcamii  1-¢enin-3-kapbetokei  mipasonoHy-5 3 1,3-mudenin-4-
Tipa3onKapOatb/IeriioM.
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