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Abstract

In this work, we used graphene-doped nano aluminum oxide as the skeleton/electron transport-
ing layer in perovskite solar cells (PSCs). The excellent conductivity of graphene improved the
electron conducting ability of nano aluminum oxide, increased the collection efficiency of elec-
trons generated by perovskite layer after absorbing solar light. It was found that the short-circuit
current of solar cells could be improved with the increase of graphene content. These results con-
firmed the improvement ability of graphene doping on the photovoltaic performance in PSCs with
aluminum oxide as the skeleton/electron transporting layer. However, the graphene doping in
aluminum oxide could also affect the open circuit voltage (Voc) and filling factor (FF) of solar cells.
The combination of electron with hole was also increased, resulting in decreased Voc and FF. So,
the contents of graphene must be precisely designed. In this work, the highest photoelectric con-
version efficiency of 11.58% is obtained with the 0.02%content of graphene.
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REVR ) AR o B REBF R B E B Y —. ALY )G, BTG RS E, Son] HA gk
I8 4 REVR A FH 1) Lo BB 2 B2

TESRE R A REYR A, K PHAE)E T HABVR I B g P2 — . MrEKBHAEM R I v, ¥ KBHAE—
B H BN AR R PH MRS T B MR E . TERBHB MR EIIfET, RIEMEERE R L
FER SR E RS —AORBH A, R B R R BH fa i, H ATHI S SR D2 T 25%,
(ESR AR, SRS DA k. R LA 2 ook & R BH Aty 32 5 —AROK B L,
FHCSE — AR A TR AR: DURHBOL A BH FEIB(DSSCs), &7 sUKBH it . A HLACBH Bt . Z5KH™ A FH
M(PSCs) 55 A ML - TEHLAR A I BH F it Ay = (1 35 = AR PR s, 122K BH H it (1 B0 s 7E T i & AR 1 0
FRAAH LG CART A KR (1 AR, AER 22 rV I R B TR0, RV PR ' P 3 A 2803 R e P 25 T T i 75
— BT R AT o
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BT T 3.8%MERITAA1], S 2 MK, HATHE N KB B O &R 1S T fmiid 25%m6
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Lee [6]%RHF LAEF LA 2 S RHAAAR IR AR SRR, & T DU ERIE N B 22 2
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Figure 1. Structure diagram of assembled perovskite solar cell
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Figure 2. SEM and XRD spectra of nano aluminum oxide doped with different contents graphene
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Figure 3. I-V and IPCE curves of graphene doped perovskite solar cells
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Table 1. The data of I-V curves and EIS for the graphene-doped aluminum oxide
# 1. TEERAEHREUERFEREN -V LUK EIS HiE

VaE 5y iy Voc (V) Jsc (mA-cm™?) Fill Factor (%) Efficiency (%) Rs (Q)
4l Al,O; 1.085 13.21 72.8 10.43 224
B 0.01%41 28)% 1.081 14.21 72.4 11.12 22.1
T 0.02%F I 1.081 14.87 72.0 11.58 20.2
E0.03%1 B 1.062 14.98 71.8 11.42 19.2
T 0.04%1 B 1.040 15.11 71.8 11.28 189
T 0.05% 1 S 1.032 15.21 71.8 11.27 18.6
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Figure 4. EIS spectra of graphene doped perovskite solar cells
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