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Abstract [RRER] HHRBEARBHKENSR (LSC) k. HEXREFKBHRERIIL ., REhi-xwXHERE

K(IRATERHFL, EROBHICERBEE ML NERGEERCREENBDREATLATHD, K
MARATREEMRICTREXZRKITSIAT / > T)LECuInS2/ZnSEF RY K (CIS/ZnS QD ) H K
HEFALTLSCOLHOEKXFT /ORI Y NEZERL . HIICEYFFENEKBEEROD
REMEICEAZHEZTML 2, BEBORXBMREERPEET ZEILETELN S, LSCOART A
OREMEORRILZREL 1=,

[ERE&FZE] AVNMERBRA D IVLEI-RFAFA—ILICRAL, 230°CICmEL TCIST

TEERLUIZ, BEFREMBREAT T BREMBREMAZNSS T EZREE R, BEODH
e:E PEZIRTCIS/IZNS QDO KREB B, TFLVEZIIEFBRAESH (EVA) BlEFBHL
ERNLIVICQDZEDHEE, ChEe®BRLUTEXF /ORI Y NEZERLZ, 2T, QD

EBLUTTHBRETCEOREXEEZZFIHL £, AZAEREFERD VAV ABEMD SLSCE
BEL, BEREHZEEL TREMEEZAEL .

[BERBLVOEE] BB oM HSCIS/IZnS QDNEKEZHERL =, BEZEEL TQDEEAN3.1-
13.0Wt% DERZERL 1=, RIFE—HADBATHY . QDRERHFICHHL I, UVEZRHF TR L,
QDEENfEVEEBVERERL £, FER- RAFHEZTMEISE. QDERENSVEERXS
LUOKRBEANBARLU I, —F, BEXBREFC2W% A LTRHET L=, QDENBRICKVIREENK
NERELLEHTHS, AMISCRLUEABZHE T TLSCOEBR-EERFEZTM IS L. QDREAN6.2w
t%ETRIAERNMMEAL., ThULETEREDLE, CORRZFAND O XBRERMLEZREL
el BABROABEANLSCOREICFSELTVA LA DA Oz, COKBRKIYEREQD
BEZ62W%E L TEEEZZLE 1, ~80umA 5~20umETEEZBRTH &, |¥, KE
ALBRVOCEENBEREARALIZ, LALB7TOmMTREXEBEODLDTFABEBETHF RSN, BREEK
BELICLDABWEHLMROETHARELAREMEN DD, LSCOBR-EEHFUEX I XBERLEZ
RETDE, ~F7OUMTREMBRIEARELR 2, LLEOHERHLS. QDERE EEEN6.2wt%H &
U~370umDF+/ AV RD Y NETLSCOREMBENI BGAEBRD CENHSH ER D I,

A luminescent solar concentrator (LSC) is a power generation system in which the phosphors
absorb sunlight and the emitted photoluminescence (PL) is totally reflected in a transparent light
guide plate and collected by a small solar module placed on the edge of the substrate. In this
study, luminescent nanocomposite films for LSC were fabricated using core/shell CulnS2/ZnS
quantum dot (CIS/ZnS QD) phosphor, which emit visible PL with high efficiency, and their effect on
the power generation performance of the solar module was evaluated. Maximizing the power
generation performance of the LSC system was investigated by varying the phosphor
concentration and thickness of the film sample.

Copper iodide and indium acetate were put into 1-dodecanethiol and heated to 230 “C to produce
the CIS core. Zinc acetate and zinc stearate solutions were added to grow the ZnS shell. Powder
samples of CIS/ZnS QD were obtained by centrifugation and vacuum drying. The QD was
dispersed in toluene in which ethylene vinyl acetate (EVA) copolymer (EVA) resin was dissolved,
and dried to produce a luminescent nanocomposite film. Here, the concentration and thickness of
the film were controlled by the used amount of QD and dispersion. LSC was constructed from a
glass substrate and a crystalline silicon solar module, and the film samples were attached to the
LSC to measure the power generation performance.

Various analyses confirmed the synthesis of CIS/ZnS QD. Films at 3.1-13.0 wt% of QD
concentrations were prepared with a fixed thickness. The films were uniform and transparent;
therefore, the QDs were well dispersed. Observed PL under UV light was enhanced by increasing
QD concentration. Transmission and absorption properties showed that optical absorption and
scattering increased with increasing QD concentration. The current-voltage curves of LSC
measured under AM1.5G simulated sunlight showed that the photocurrent increased up to a QD
concentration of 6.2 wt% and decreased above this concentration. To investigate this result,
spectral sensitivities were measured, revealing that PL and light scattering contributed to the power
generation of the LSC. According to these results, the film thickness was varied with fixing the QD

concentration at the optimized 6.2 wt%. As the film thickness increased from ~80 pym to ~320 pym,



absorbance, light scattering, and PL increased monotonically. However, a slight decrease in PL
intensity was observed at ~370 um. Measurements of the current-voltage and spectral sensitivity of
the LSC showed that the maximum power generation performance was achieved at ~370 pym.
These results reveal that the optimized conditions of the nanocomposite film for the LSC
performance were 6.2 wt% QD concentration and ~370 um thickness.
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Development of a Novel Concentrator Photovoltaic System Using Quantum Dot Phosphors
HREREBEDHE

(ARER] \BABRKBENSE (LSC) (. 537'1:%7‘3‘1([‘@‘7‘57&”&”2[/ HEINTHADNEREXIRATERE L.
EROHEICEHRESNZNERGERICNESNZREIRTLTH S, AHATEHEWXRICHTRENLEHKT ST
/> T)VBICuUINS2/ZnS EF Rv b (CIS/ZnS QD) #HXAEZFIA L CLSCO=SDEK T/ AV EKRY v MNEEFR
L. SHEBICERY 372/ N KIGERDOREMREICS A 2HE ML 72, BERAROBERAFRECES 24N
5. LSCYRAT LDREMREDRKILZERET L 7.

[5%%%755%1 VSR EEBEA VOO LET-RTAYFA—ILICEA L, 23OCLJJIJ§7‘"L,’CCIS:I EHER L, B
FAERSNAR E AT 7 ) VEBESRIBARZMAZNSY TV RS €7, RBIODHEEE EZXEIETCIS/ZnS QDOMKRFR
=13 to IFLYVEZIEBASER (EVA) BENSBRELAZMVIVICQDESEIIE., IhEEEL TEdT/
AVRY Yy MEZFER L, TIT. QDESLUSHRETEHEOREPESZHIH L, A5 AEREFERZS ) 3
VABERDSLSCEEEL, BENzEE L THREMREZAEL .

(BRELUVER] HRALDWHSCIS/ZnS QDDEM =R L7, REZEE L TADREH3.1-13.0 wt%DE %
ER L7, RIZHE—DDOFEATHY. QDIFRFICHOBM L, UVEAEZRHFT S&. QDEENEWFERVEEE
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ETNEZ /LAY’ H D, LSCOBER-EEFECLOARERFEZRUNET 2 &, 370umTHREMERIERE LS
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2. MAKREEDOHE (F:R)
<Introduction> A luminescent solar concentrator (LSC) is a power generation system in which the phosphors
absorb sunlight and the emitted photoluminescence (PL) is totally reflected in a transparent light guide plate
and collected by a small solar module placed on the edge of the substrate. In this study, luminescent
nanocomposite films for LSC were fabricated using core/shell CulnS2/ZnS quantum dot (CIS/ZnS QD)
phosphor, which emit visible PL with high efficiency, and their effect on the power generation performance off
the solar module was evaluated. Maximizing the power generation performance of the LSC system was
investigated by varying the phosphor concentration and thickness of the film sample.
<Experimental> Copper iodide and indium acetate were put into 1-dodecanethiol and heated to 2307 to
produce the CIS core. Zinc acetate and zinc stearate solutions were added to grow the ZnS shell. Powder
samples of CIS/ZnS QD were obtained by centrifugation and vacuum drying. The QD was dispersed in toluene
in which ethylene vinyl acetate (EVA) copolymer (EVA) resin was dissolved, and dried to produce a luminescent
nanocomposite film. Here, the concentration and thickness of the film were controlled by the used amount off
QD and dispersion. LSC was constructed from a glass substrate and a crystalline silicon solar module, and the
film samples were attached to the LSC to measure the power generation performance.
<Results and discussion> Various analyses confirmed the synthesis of CIS/ZnS QD. Films at 3.1-13.0 wt% off
QD concentrations were prepared with a fixed thickness. The films were uniform and transparent; therefore, the
QDs were well dispersed. Observed PL under UV light was enhanced by increasing QD concentration.
[Transmission and absorption properties showed that optical absorption and scattering increased with
increasing QD concentration. The current-voltage curves of LSC measured under AM1.5G simulated sunlight
showed that the photocurrent increased up to a QD concentration of 6.2 wt% and decreased above this
concentration. To investigate this result, spectral sensitivities were measured, revealing that PL and light
scattering contributed to the power generation of the LSC. According to these results, the film thickness was
varied with fixing the QD concentration at the optimized 6.2 wt%. As the film thickness increased from "80um to
“320um, absorbance, light scattering, and PL increased monotonically. However, a slight decrease in PL intensit
was observed at “370um. Measurements of the current-voltage and spectral sensitivity of the LSC showed that the
maximum power generation performance was achieved at “370um. These results reveal that the optimized
conditions of the nanocomposite film for the LSC performance were 6.2 wt% QD concentration




land “370um thickness.

3. AMARFEIZE T 5HK

. REFHRE | EWHRGEA
B IGREE | emmi - MR (BERAEA - @
22) HER)
i, W B KBEEBAOL DO HRNEFAGAE 20235115218
BT K KEHIET ¢ | TSNS

JWNO)::E:S




