OKM = Ogon " Seon T Oy (1 - SBOJI) (1)

TA€ Gy, Opons Oy — HPEAEI IPOYHOCTH KOMIIO3UIIMOHHOTO MaTepuaia, BOJOKHA,
MaTpHIlbl cooTBeTcTBeHHO (MIIa); S,,,— OTHOCHTENEHOE CeUCHHE BOJIOKOH(OTH. €11.).

Tak, corjlacHO BBIIICONMCAHHON METOJUKE, MpeAea MPOYHOCTH KEPaMHUUYECKUX
BOJIOKOH, CHHTE3UPOBAHHBIX MOCPEJICTBOM IPOMUTKH BUCKO3HOM HUTH PacCTBOPOM
HUTpaTa IUPKOHMWIIA C JT00ABKON HUTpaTa UTTPUS C CYMMApHOW KOHIICHTpaIuen mMe-
TasuoB 500 r/I[M?’(B nepecueTe Ha OKCUabl) ¢ go0aBineHueM 10 mMac.% MOJUBHUHUIO-
Boro cnupta (10% BoanbIi pacTBOp), coctaBui 212,8 MlI1a.
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Puc. 1. a) — 3aroToBka a1t U3rOTOBJIEHUS STYEHKHU AJ OTIIMBKHU 00pa31oB; 0) — Opakro-
rpamMma HM3Jjioma IeiKy o0pasia ¢ KepaMUIeCKUM BOJIOKHOM

COLLOIDAL QUANTUM DOTS DOWN-CONVERTERS FOR
SILICON SOLAR CELLS
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Y L.N. Gumilyov Eurasian national university, Astana, Kazakhstan
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The combination of solar cells (SC) with luminescent “down converters” based
on colloidal quantum dots (CQD) have been suggested as a very promising method to
high power conversion efficiencies. For “down-conversion”, the luminescent conver-
ter (LC) as a thin film containing CQD is located on the front surface of the SC.
High-energy photons with energy more than Eg are absorbed by the converter and
down-converted into lower energy photons which, in turn, can be absorbed by the so-
lar cell. In this work we investigated the use of CQD (PbS, PbS-/CdS, CdSe/ZnS,
CdTe) in photovoltaic technology to increase the efficiency of silicon SC.
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As a result of the mismatch between the incident solar spectrum and the spectral
absorption properties of the material, conventional silicon SC effectively convert
photons only with energy close to the Si band gap. This loss can be reduced by using
photoluminescence, where photons are shifted into the energy range where the cell
has a higher spectral response. CQD were proposed for application as down-shifters
because the emission wavelength can be tuned by their size as a result of quantum
confinement. In order to analyze the effect of the LC we performed a series of optical
and PV measurements. The LC or thin layers were characterized using PL measure-
ments to verify the CQD formation and quantify their light emission. There is a high
PL emission with a peak at 627 nm (CdSe/ZnS), 761 nm and 820 nm(CdTe), 875 nm
(PbS/CdSe), respectively. Figure 1 shows the diffuse reflectance spectra of SC (1),
coated with one (1') orthree (1) layers, luminescence spectra of CdSe/ZnS (2), CdTe
(3) and PbS/CdS (4). Optical measurements of SC without LC and with one and three
LC layers were performed in order to determine the fraction of the incident light re-
flected from the cell, absorbed by the layers, and transmitted into the silicon solar cell.
These measurements showed a decrease in the reflected lights to 27%, 17% in UV
region after coating.
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Fig.1. Diffuse reflectance spectra of SC(1), SC coated with one (1) and three (1) LC layers,
luminescence spectra of QCD CdSe/ZnS(2), CdTe(3), PbS/CdS(4).

PV measurements were performed at 25 °C, AM1.5 irradiation to extract the
power conversion and quantum efficiency of the solar cells. These measurements
showed an increase of efficiency of coated SC to A4% (CdSe/ZnS), A8% (PbS/CdSe)
and A6%(CdTe).
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Thus we showed that CQD were efficient down-shifters for photovoltaic applica-
tions. An enhancement of the quantum efficiency by about 4-8% was demonstrated
in the 200-1100 nm optical range. Further work is required to optimize the QCD
down-shifter in order to increase the overall power conversion efficiency of the solar
cell. Using QCD with high QY can potentially increase the efficiency of SC by 20 %.
Also the QCD down-shifter will play the role of an antireflection coating, and the ref-
lection losses will be reduced. Therefore, the combination of antireflection coating
and down conversion leads to increasing SC efficiency.

B3AUMOJIEMCTBUE ®TOPUJIA CKAHJIUSA C ®TOPUJIAMU
IMEJOYHbIX METAJIJIOB

Mausies JI.C.", Bonxosuu B.A., [Tonosos 1.B., Uykun A.B.

VYpanbckuii dpenepanbubiii yHuBepcuTeT MMeHH nepBoro [Ipesunenta Poccun b.H. Enbiuna,
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THE INTERRACTION OF SCANDIUM FLUORIDE WITH ALKALI METAL
FLUORIDES
Maltsev D.S.*, \olkovich V.A., Polovov |.B., Chukin A.V.

Ural Federal University, Yekaterinburg, Russia

Series of alkali metal fluoroscandiates were prepared by reacting corresponding indi-
vidual fluorides MeF and ScF; (were Me was Li, Na, K, Rb, Cs) at 400-600 °C for 100 h
under argon atmosphere. The Me : Sc ratio varied from 1 :1 to 3 : 1. X-ray powder diffrac-
tion analysis showed that the following phases were formed: LisScFg, NasScFs, NaScF,,
K3ScFg, KSc,F7, RbsScFg, RbScF,, Cs;ScFg, CsScF,.

Heopranudeckue ¢propuiHbie MaTepraibl MOJYYHIIA ITUPOKOE PACIPOCTPaHEHUE
B ONTHUKE U JIIOMUHECIECHIIMM BCJICICTBUE HU3KOW dHEPTUM (DOHOHOB M BBICOKOM IMPO-
MyCKaroIIeH CroCOOHOCTH, YTO MPUBOAUT K YMEHBIIICHUIO HEPAIUOAKTUBHOMN pelak-
Calliy MO0 CPaBHEHUIO C OKCHUIHBIMH WIH CYIb(PpUIHBIMU MaTepuaiamu. OTopucThie
COCIMHEHHUSI TICIIOYHBIX METAJUIOB U PEAKO3EMENbHBIX AJIEMEHTOB M CKaHIUs o0Ja-
JAl0T YHUKAJIbHBIMU CBOMCTBAMH, MPUBICKAIONIMMU BHUMAaHUE HUCCIEAOBAaTelie B
Te4eHHe nocaeanux JietT. CKaHauii CTOUT 0COOHSIKOM MO OTHOIIeHHIO K P33 u ob6mna-
JaeT HAUMEHBIITUM MOHHBIM PAINyCOM U YHUKAIBHOM AJIEKTPOHHOW KOH(UTYpaInei,
YTO MPUIAET CKAHIMMCOACPKAIUM COSAMHEHUSIM 00Jiee YETKHE ONTHUYECKUE CBOU-
ctBa. OIHAKO CBEACHHS O CBOMCTBAX (PTOPUCTHIX COCTMHEHHUM IMIEIOYHBIX METAJIJIOB
Y CKaH/IMSI OTPAHUYECHBI.
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