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Abstract

In organic-inorganic hybrid halege ite solar cell, the electron transport material and its

ansport layer will directly influence the growth of
siare crucial for the stability and life-span of solar cells. In
d arrays grown by hydrothermal method was used as the elec-

ells, Electron Transfer Material, Hydrothermal Method
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IR B T 3.8%IT L AL AR [1]. 2012 4F, Gratzel BF 77 40 & &%
WA HARTT, #1457 HT CHaNHaPbl W 2 [ 25 3744 45 K [ A
i, Jar o FJE, NITRHSERE R BH A8 b AR SIS 1 — RPITA, Hob i
BHHET 2 [3], 1F 2014 FEHG AR Tk F] 19.3% [4]. FEE LA PHRE b AL
3K FHUR TN OCVE & B IR e PE[5] A A (6] R IIAR SR MRS AF i il 25 [8]55
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SEKE), A AR AT TE )\ THAAR 2E F ) o0 T BRSE 5 4, I TR 1 =4 1 ) B PR 4544 (9] AT, il % CHaNHgPbl
2R B IRRIE, W IERTE, JLAIE RORIRILARE[1]-[5]. Michael M. Lee 25K FH — B lieiRiAAEA
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Figure 1. The crystal structure of perovskite materials

1 58 MR R SR iR L4 7]
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2.1. TiO, B FtEHE

HsPbls A& ¥ Pbl, Il CHaNH,l 218 EE R EL A 1:1 ¥ #AE N,N-— H & H ;% (DMF)

peasiid SE BB SR 75 CHERE 12 ho PRI e 1 I8 SCHR 31/ 7 VA& i) 462 mg/ml #] Pbl2/DMF
YRR Y0 mg/ml f) CHaNHl/ 57 A EE AW . Spiro-OMeTAD &AW HIEL E oA 72.3 mg Spiro-OMeTAD,

28.5 puL 4-FU T JENENE, 18.5 uL 520 mg/mL LiTFSI ] L5 AT 1 mL SO, WAL % BB 564~ 75°C
PibE 12 h % H.
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Figure 2. The structure of peraVs
nanorod
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fiT s, AR Pbl, (003)HUEH I, X2 T N,N- FF I H 1l (DMIF) ¥4 i 14 e 1) B i) i 2,

CH3NH;l /£ DMF s itk EAR 22, S 800755 Hp 1) Pbl, 5845 OB [5] 4(c) AR #5151 4 1) CHaNH3Pbl 3
(AT B, Hot U CHaNHaPblg #7504 H B, 3 B 2 16 Pbl, 08, 356 B %93 25 1L 1) %% (1) CH3NH3Pbl,
FEAEFEREE I, 383 Scherrer /A3 D = 0.89 A/Bcos® [11]FATTHT LA H P 257241 4% 1) CHaNHPbls [ ki K

/K42 nm.
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Figure 3. The schematic diagram of preparing C Pbl;
via one-step and two-step method
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Figure 5. The SEM image of samples: a) The sur-
face topography of TiO, nanorod; b) The cross-
section image of TiO, nanorod; c) The surface
topography of CH3;NH;Pbl;
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Figure 7. The current density-voltage image of solar cells assembled by
different electron transport layers and perovskite layers
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Table 1. The detail parameters of cells with 4 different structures

1 MM ESS R RIS

Rt 5 ) Tr i o RV JELI LI B ImA x cm TR F1% e HL B B3R 1%
—49% AMXSITIO, 0.48 9.98 273 1.30
— 9 AMX/TIO)/

58 Ti0, 0.52 8.61 40.6 1.82
W57 AMXS/TiO, 0.54 10.52 416 2.36
FIAE AMXS/TIO 0.56 1827 36.0
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