38 HoM T WL MR 2 AR Vol. 38 No. 9
2023 £ 9 H Journal of Inorganic Materials Sep., 2023

XEH S 1000-324X(2023)09-1097-06 DOI: 10.15541/jim20220777

BB 43 F i mm s AN 570 7 B AR SE 55 AR K BH B R itk HR B . A

B ofe, BEK, B M, RAK 4 B

(BTl ksd NERFLELE IRER, NERAEHENBLMEETEERE, 412 230009)

OB R SR LR S KR, SRR SR, SEEEE S, AR T IR SRR .
Uk, A T v R T R R I — B AR T R A RO R AR OB AR R I I Bk . WS T R R E
20 2% B 3 RY SR T BE J0, ARBIE T BN — Fh ) B BB Gy T VR AR 4- U -4 B IR (SCB) AE S R IR 4
(CH(NH,),Pbl;, FAPLy)$5 4R Hi SRR A AN 7), AT CASE RES R SRR T, I @ 5. A, 5CB AL e RGeS
BRA SR RLR TR RO PO, PRARBRIGA 2R, Mimdmsl st 24 . S fit, % 0.2 mg/mL 5CB 45 5kH K
B fit LVt 1) BB R B A R IA 31 21.27%, JFBKHLE N 1.086 V, HLILEEA 24.17 mA/em®, HFEH T4 80.96%. AHf
FOUEBAE F B0 53 - VE TR IR /2 32 7 FAPDI, 5 6K0™ FLI L BE (1 2R

X 8O FETORBHAE A BRI WA 4-FUE -4 ORI, SRR AL

RESES: TQ174 LEHRER: A

Application of Single-molecule Liquid Crystal Additivesin
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Abstract: Solution-processed perovskite films usually contain a large quantity of grain boundaries, which decrease
the film crystalline quality and introduce severe defect recombination, hindering performance of the devices based on
them. Therefore, preparation of high-quality films to achieve high power conversion efficiencies remains a great
challenge for perovskite solar cells. Due to high abilities of self-assembly and morphology-tuning for liquid crystal
molecules, a single-molecule liquid crystal 4-cyano-4’-pentyl biphenyl (SCB) was employed as additive in
CH(NH,),Pbl; (FAPbI;) precursor solution to increase the perovskite grain size and decrease the grain boundaries. In
addition, the cyano group in 5CB passivates the uncoordinated Pb”" in the perovskite films, which reduces the trap
density concentration and inhibits the nonradiative recombination. The resulting perovskite solar cells with 0.2 mg/mL
5CB in the precursor achieve an efficient power conversion efficiency of 21.27% with an open circuit voltage of 1.086 'V, a
current density of 24.17 mA/cm’, and a fill factor of 80.96%. In conclusion, introducing single-molecule liquid crystal

as additive is a facile and efficient strategy for improving the performance of FAPbI; solar cells.
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