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Abstract

In recent years, perovskite nanomaterials can be used in nanometer lasers, solar cells, light-emitting
SRS .
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diodes and other fields due to their excellent optical and electrical properties, such as high carrier
mobility, high light absorption coefficient, adjustable band gap and so on. This novel semiconduc-
tor optoelectronic material can be prepared by a solution method with low manufacturing cost. So-
lution treated perovskite has a direct band gap and a larger absorption coefficient in the UV-visible
range than that of silicon. The preparation of organic-inorganic perovskite nanowires is mainly so-
lution method, gas phase method and spin coating method. In this article, we use the simpler solu-
tion preparation of organic-inorganic perovskite nanowires, and have set up a 12° inclined slope
to grow nanowires, making nanowires under the action of gravity in a direction of growth, Finally,
organic-inorganic perovskite nanowires with the same growth direction were obtained. It can be
found from our results that when the mass fraction of precursor solution gradually increases from
1% to 10%, the diameter of nanowires increases from the nanometer level to the micron level.
Under the irradiation of 405 nm and 16.6 MW laser, The half-width heights (FWHM) of PL spectra
with 1%, 2%, 5% and 10% precursors are 38.9 nm, 40.2 nm, 49.0 nm and 50.0 nm, indicating that
the crystals obtained are of good quality.
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Figure 1. Experimental process of self-assembly and growth of MAPbI; NWs. (a) Set a slope of 12°, fix the position of the
petri dish, and drop the solution of different concentrations in turn; (b) the nanowires were formed after standing for 7 h in
darkness; (c) perovskite nanowires were generated by heating petri dishes on a heating table at 80°C for 30 minutes
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Figure 2. (a)~(d) MAPbI; NWs optical micrographs of 1%, 2%, 5% and 10% solution mass
fraction, respectively
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Figure 3. PL spectra of MAPbI; NWs with different mass fractions
B 3. TEIFRES ¥ MAPbI; NW #J PL ik

IIBURIEINTT AR K o BATTAEH] A3 A B 202 0 W A VB A B T FLAth 7 vk BB B0 8, AR, T L
BE T A 127 RE, RESLIERAEE PR BRI AL, HAUKEEE AT RAK, BRI
LB DK L5

=
JPEIRYE R 2 2021 4F H iR X R AE A DL I it S215(S202110602297); T PHIMTE K% 2021 44
B IXRRFAERPH AN 2Rt RISLI5(S202110602307)

SE

(1]

(2]

[6]

[7]

(8]

[10]

Kojima, A., Teshima, K., Shirai, Y., et al. (2009) Organometal Halide Perovskites as Visible-Light Sensitizers for
Photovoltaic Cells. Journal of the American Chemical Society, 131, 6050-6051. https://doi.org/10.1021/ja809598r

Yoshikawa, K., Kawasaki, H., Yoshida, W., et al. (2017) Silicon Heterojunction Solar Cell with Interdigitated Back
Contacts for a Photoconversion Efficiency over 26%. Nature Energy, 2, 1-8. https://doi.org/10.1038/nenergy.2017.32

FERA. T CO A B AR B AL 7 BT 7S [D): [l L2208 3], Bl WiV oK, 2021.
TR, ABERA YK i B AT 5 ) 6 e AR RO AR T R [D]: [ 2= A8 S0]. KR RIRFE TR, 2021,

Li, F., Lin, F., Huang, Y., ef al. (2019) Bromobenzene Aliphatic Nucleophilic Substitution Guided Controllable and Re-
producible Synthesis of High Quality Cesium Lead Bromide Perovskite Nanocrystals. Inorganic Chemistry Frontiers, 6,
3577-3582. https://doi.org/10.1039/C9QI01095E

Akkerman, Q.A., D’Innocenzo, V., Accornero, S., ef al. (2015) Tuning the Optical Properties of Cesium Lead Halide
Perovskite Nanocrystals by Anion Exchange Reactions. Journal of the American Chemical Society, 137, 10276-10281.
https://doi.org/10.1021/jacs.5b05602

Ding, N., et al. (2019) Europium Doped Lead Free Cs;Bi,Br, Perovskite Quantum Dots and Ultrasensitive Cu>" Detec-
tion. ACS Sustainable Chemistry & Engineering, 7, 8397-8404. https://doi.org/10.1021/acssuschemeng.9b00038

Park, C., Choi, J., Min, J., et al. (2020) Suppression of Oxidative Degradation of Tin-Lead Hybrid Organometal Halide
Perovskite Solar Cells by Ag Doping. ACS Energy Letters, 5, 3285-3294.
https://doi.org/10.102 1/acsenergylett.0c01648

Kailasa, S.K., Vajubhai, G.N., Koduru, J.R., ef al. (2021) Recent Progress on the Modifications of Ultra-Small Perovs-
kite Nanomaterials for Sensing Applications. TrAC Trends in Analytical Chemistry, 144, Article ID: 116432.
https://doi.org/10.1016/j.trac.2021.116432

Xu, X., Zhang, X., Deng, W., et al. (2018) 1D Organic-Inorganic Hybrid Perovskite Micro/Nanocrystals: Fabrication,
Assembly, and Optoelectronic Applications. Small Methods, 2, Article ID: 1700340.
https://doi.org/10.1002/smtd.201700340

DOI: 10.12677/jsta.2022.103039 331 IR AR S R


https://doi.org/10.12677/jsta.2022.103039
https://doi.org/10.1021/ja809598r
https://doi.org/10.1038/nenergy.2017.32
https://doi.org/10.1039/C9QI01095E
https://doi.org/10.1021/jacs.5b05602
https://doi.org/10.1021/acssuschemeng.9b00038
https://doi.org/10.1021/acsenergylett.0c01648
https://doi.org/10.1016/j.trac.2021.116432
https://doi.org/10.1002/smtd.201700340

(1]
[12]

[13]
[14]

[15]

[16]

[17]

[18]
[19]

[20]

Zhang, J., Yang, X., Deng, H., ef al. (2017) Low-Dimensional Halide Perovskites and Their Advanced Optoelectronic
Applications. Nano-Micro Letters, 9, 1-26. https://doi.org/10.1007/s40820-017-0137-5

Gao, L., Zeng, K., Guo, J., et al. (2016) Passivated Single-Crystalline CH;NH;Pbl; Nanowire Photodetector with High
Detectivity and Polarization Sensitivity. Nano Letters, 16, 7446-7454. https://doi.org/10.1021/acs.nanolett.6b03119

BRI, ZELTT. RS S 9K Z G EAR AR [J]. 4041, 2017, 38(11): 20-26.

Xing, J., Liu, X.F., Zhang, Q., ef al. (2015) Vapor Phase Synthesis of Organometal Halide Perovskite Nanowires for
Tunable Room-Temperature Nanolasers. Nano Letters, 15, 4571-4577. https://doi.org/10.1021/acs.nanolett.5b01166

fAT%E. CsSnBr_3 FHERH TN Sh M AL 2 SR TR A ) 4% SO 2= RE IO 78 [D]: [l 220830, AR E R
HAR KA, 2021.

Jeon, N.J., Noh, J.H., Kim, Y.C., et al. (2014) Solvent Engineering for High-Performance Inorganic-Organic Hybrid
Perovskite Solar Cells. Nature Materials, 13, 897-903. https://doi.org/10.1038/nmat4014

Schmidt, L.C., Pertegas, A., Gonzalez-Carrero, S., et al. (2014) Nontemplate Synthesis of CH;NH;PbBr; Perovskite
Nanoparticles. Journal of the American Chemical Society, 136, 850-853. https://doi.org/10.1021/ja4109209

SH. B ERATGNRZ R 1 ) 2 S FAE D' FEARIN T T R T [D]: [ 22 Ar i 3. AL S AETAE R, 2021.

FRICAT. CsPbBr 3 FHERH 9K A & Rl Sl Ab K AR 400 R e R R S [D]: (Al 2200850,
B R LK 2, 2021.

XIHEE, BHIES. MAPbL 3 F5EKH 9K 286 BRI 28 [T]. ok 506 243t &, 2018, 55(10): 305-311.

DOI: 10.12677/jsta.2022.103039 332 e R A 5 8 P


https://doi.org/10.12677/jsta.2022.103039
https://doi.org/10.1007/s40820-017-0137-5
https://doi.org/10.1021/acs.nanolett.6b03119
https://doi.org/10.1021/acs.nanolett.5b01166
https://doi.org/10.1038/nmat4014
https://doi.org/10.1021/ja4109209

	溶液法制备MAPbI3纳米线阵列
	摘  要
	关键词
	MAPbI3 Nanowire Arrays Were Prepared by Solution Method
	Abstract
	Keywords
	1. 引言
	2. 实验
	2.1. 实验试剂和仪器设备
	2.2. 溶液配制
	2.3. 清洗衬底
	2.4. Si衬底上生长MAPbI3 NWs

	3. 实验结果
	4. 结论
	基金项目
	参考文献

