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Fig. 1. (a) XRB patterns of MAPbI; and MAPDI,CI. (b) Schematic diagram of the structure of
the two-phase perovskite MAPDI,CI. (c) Corresponding UV absorption spectrum and Bandgap.
XPS spectra of MAPbI; and MAPDI,CI perovskite films, (d) Pb 4f, (e) 1 3d, (f) ClI 2p.
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Fig. 2. Surface SEM images of (a) MARDBIn(k &wo-phase perovskite MAPDI,CI, and
cross-sectional SEM images of perovskifeﬂfﬁﬁl\ms (c) MAPDI3 and (d) MAPDI,CI.
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Fig. 3. (a) steady-state PL spectrum and (b) transient PL spectrum of the perovskite film. (c)
SCLC curves, (d) current-voltage (I-V) characteristics and (e) dark J-V characteristics of
FTO/perovskite/Carbon structure-based devices for MAPbI; and MAPbI,CI perovskite devices, (f)
perovskite Device structure diagram of mine solar device
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% 1 MAPbI; 1 MAPbI,CI £5 8R0S 23 A & PL VERES 2
Table 1. Transient PL performance parameters of MAPbI; and MAPbI,CI perovskite thin film

devices
Ay T1 A, Ty Tave
MAPDbI; 20.43 63.17 11.86 63.18 63.17
MAPbI,CI 23.45 503.28 8.05 209.45 466,55
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Fig. 4. (a),isthé J-V'curve of the reverse scan under the simulated sunlight illumination of

AML1.5G 100'mWrcm?, (b) is the efficiency distribution map of the device, (c) is the device fill
factor distribution’map, (d) is the device voltage distribution diagram., (e) is the IPCE spectrum of
the MAPDI,CI device as a perovskite light-absorbing layer., (f) Power output and current density at

the steady-state maximum power point of the two-phase perovskite device.
M AR B A R AR 2 R
% 2 MAPDI3 Hl MAPDI,CI AR A F5 ERH IR J2 i 4 1 B 1t e 25
Table 2. Performance Parameters of Devices Prepared by MAPDbI; and MAPDI,CI as Perovskite

Absorbing Layers

Voc(V) Jsc(mA cm?) FF PCE(%)
MAPblI; 1.038 19.84 0.55 11.41
MAPbI,CI 1.143 18.65 0.64 13.68
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Properties and Improvements of Chlorine-Doped
Methylamine-Based Perovskites
Liu Yuxue Ming Yidong Wu Congcong '
(School of Materials Science and Engineering, Hubei University, Wuhan 430000/ Ghina)
Abstract
Photoactive lead halide perovskites with high crystalling Structure and low
well-state density are prerequisites for achieving high photovoltaic
performance, and methylammonium lead iodide’ (MAPDIs), regarded as
the standard perovskite model compoutd; has been extensively studied. In
recent years, the photoelectric conversion efficiency (PCE) devices of
organic-inorganic halide perovskite solar cells have also been greatly
improved. However, methylammonium lead iodide is structurally unstable,
which affects the long=tefm stability of the device and limits its practical
application. Duelto~the advantages of mixed halide perovskites such as
high light" abSerption capacity, long carrier diffusion length, high carrier
mobility, and tunable band gap, the use of mixed halide perovskites has
become a promising candidate for improving the efficiency of
organometallic halides. A crucial strategy for the optoelectronic device
performance of perovskite materials is to modify their optoelectronic
properties by changing the halide used or by a mixture of halides. Adding
a small amount of chlorine to’ MAPDI; can trigger perovskite

crystallization and stabilize the MAPDI; lattice, which can improve device
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performance and greatly improve the stability of perovskite materials to
moisture and heat. Although perovskites containing chlorine precursors
have been successful in perovskite solar cells, how chloride ions affect the
structural and electronic properties of these films has been a long=standing
puzzle. In this paper, we experimentally compared the performance and
difference of the red-brown perovskite thin film (MAPbCI) obtained by
one-step spin coating using MACI and Pbl, with traditional MAPbI;
perovskite solar cells. For the first time, 'a, twe-phase coexistence
perovskite of MAPDI; and MAPDOCI; was‘discovered. A series of tests and
characterizations were carried out on this two-phase perovskite. It was
found that it has the advantages of good crystallinity and long life, and its
power conversion efficiency<has also been significantly improved. This
paper provides a new method for the preparation of efficient and stable
perovskite solar cels.

Keywords: Peravskite'solar cell, Chlorine doping, Defect passivation, High stability
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