4045 6 10 V) G N B N S ¢ Vol.40 No.6
20184F 12 H Journal of Wuhan Institute of Technology Dec. 2018

XEHS:1674 - 2869(2018)06 - 0632 - 06

CasGa,Ges0y,: Pl"3+ ’ Yb3+%%'lﬁkﬁ%&,ﬂgﬁﬁé*’}@1{tﬁﬁ
HE HL It - s W2

BOBRER R T, 4 R IHK

AKX IRRXKFMARFE ZR2FR,H KL 430205

Ol R T IR R G RN R R R R O 5 A S R AR SCER R T — Al T BT R K A RO AL
B, DA e S B By FH v i T B R T S A I R TR B AR RO R AR R M BT . Sl T R X — BB
S A R 2 45 T CasGanGes01: Pr, YO (CGGPY ) %G HS , I8 o1 FH 7E ok Ak A BH A8 Hia 3t by LU3R
LA RCR . R XA A BB (0 X R R A0 T A D Aot BETH R Ak 2 TAE G 43 3% CGGPY
DEERY R ZE R T0 B S M T B Rk Ak TR BA B R (DSSCis ) 1) ST EL 34 AR R R 3L 2 R
AR BHCGHATERAE . SCH LS R R WITE DSSCs 11828 CGGPY T8 M) BE M5 K 48 A1 6 55 B i 21 416 , 2 11 384
DSSCs 1 W e 26 e HOG R . X CGGPY 18 4% (1 0T 1t 73 B 6%, DSSCs 119 5 L 76 48 2 28 35 5] 8.658 %
LA B 44 CGCPY (1 DSSCs #5129 46.7% . X Pl J7 15 A 2 155 DSSCs (190 AL FE 3 AR B2 4L T — S0 Bk 12
KB PO KA Aot RE s YRt AL R BH R HL Tt 5 CasGanGesO1 s Pr™, Yh™ 5 [ AH S5 i

P E S %S :0482.31 ZERARIRAD ;A doi: 10. 3969/j. issn. 1674-2869. 2018. 06. 009

Luminescent Properties of Ca;Ga,Ge;O0.,:Pr**,Yb* and
Its Application in Dye-Sensitized Solar Cells

ZHOU Jia ,DAI Wubin" ,HUANG Ke ,XU Man ,WANG Shulin
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Combining the advantages of quantum-cutting luminescence (QCL) and long-persistent luminescence
(LPL) phosphor, we proposed a mechanism of quantum-cutting and long-persistent luminescence (QCLPL) to
solve the problems that QCL process needs the real-time excitation source and the LPL process displays low
efficiency in practical applications. To verify the mechanism, Ca;Ga,Ge;01: Pr'", Yb** (CGGPY) phosphors were
prepared by solid state reaction and applied to dye-sensitized solar cells (DSSCs) with the improved
light-to-electric conversion efficiency. The crystal structure, elemental content and optical properties of CGGPY
phosphors, as well as the flat-band potential , saturated current density and the photovoltaic parameters of DSSCs
were characterized by X-ray diffraction, energy-dispersion X-ray analysis, fluorescence spectroscopy and
electrochemical workstation respectively. The experimental results show that doping CGGPY phosphors in
DSSCs can convert ultraviolet light into near-infrared light, thereby increasing the absorption efficiency and
photocurrent of DSSCs. When the doping mass fraction of CGGPY is 6% in DSSC, the light-to-electric
energy conversion efficiency of the DSSC reaches 8.658% , increasing by 46.7% compared to the undoped
DSSC. This method provides an effective way to improve the light-to-electric conversion efficiency of DSSCs.
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Fig. 2 (a)XRD patterns of CGGY,CGGP,CGGPY phosphors and the standard Ca;Ga,Ge;0,, crystal data,
(b)unit cell structures of Ca;Ga,Ge;01,Ca’,Ga™ and Ge™

£1 CCG: 1%Pr", 2.5% YL I EDX ik 45 R

Tab. 1 EDX results of CGG: 1%Pr”, 2.5%Yb*
JLE PRI WER 1% JRFHSW % KLk
(H—1£) / %
Ca 18.59 1.64 10.69 K £
Ga 17.88 1.53 10.04 K £
Ge 21.64 1.75 14.87 K £
Pr 3.93 1.03 0.92 K £
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Fig. 3

(a)LPL spectra of CGGP,CGGY and CGGPY phosphors, (b)comparison of the

LPL spectral spectral intensities for CGGP and CGGPY phosphors
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Fig. 4 (a)M-S plots of doping CGGPY phosphors with different mass fractions in TiO, film;

(b)The potentiodynamic parameters of doping CGGPY phosphors with different mass fractions;
(¢)J-V curves of doping CGGPY phosphors with mass fractions of 0% and 6% in DSSCs under UV light irradiation;
(d)J-V curves of doping different mass fractions of CGGPY phosphors in DSSCs under simulated solar light irradiation
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