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Secondary Crystallization and Passivation of Perovskite
Film Induced by Dithizone Post-treatment

HOU Wen-Jing® MA Yu-Ting HAN Gao-Yi*
(Institute of Molecular Science, Shanxi University, Taiyuan 030006, China)

Abstract: The low defect formation energy and surface dangling bonds of organic-inorganic hybrid perovskite can
cause the formation of Pb defects in the film. Pbdefects belong to the deep level defects, which can reduce the
device performances by acting as the charge trap sites to accelerate the non-radiative recombination of carriers, and
resulting in poor interface contact and carrier transmission performance. Therefore, passivating the Pb defects in
perovskite film is necessary. In this study, dithizone was used as the secondary crystallization inducer and Pb defect
passivator of the organic-inorganic hybrid perovskite film. After post-treating the perovskite film with dithizone, the
size of the perovskite grains and the film morphology were regulated. Further research results show that dithizone
can passivate the Pb defects effectively by coordinating with lead ions, induce secondary crystallization of

perovskite crystals, improve the quality of the film, and thus enhancing the device efficiency and stability.
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Fig.1 XRD patterns of perovskite films with and without

DTZ treatment
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Fig.2 Surface and cross-sectional SEM images of perovskite films (a) without DTZ treatment and (b) with DTZ treatment
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Fig.3 SEM images of perovskite films dipped by DTZ solution for different times: (a) O's, (b) 10 s, (c) 20 s and (d) 30 s;
SEM images of perovskite films with 30 s dipped and annealed for different times: (e) 2.5 min and (f) 5.0 min
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Fig.6 (a) PL spectra and (b) TRPL spectra of perovskite films with and without DTZ treatment
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Table 1 TRPL data of perovskite films with and without DTZ treatment

Sample A 7,/ ns A, 7,/ ns Ay 7,/ ns 7,/ ns
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Table 2 Photovoltaic performance parameters of devices without and with DTZ treatment
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filr 5 By BB A C AR R S 2 G . [’ Tb b DTZ
Qb 35 25 1 A g AR AE RN N Y B  H UL
(23.40 mA -em™) W] g /& T JC DTZ A0 R ) &4 (9 51 i
TR AN R4 B I (22.76 mA - em ™), X — B 5

S0 D P T %8 AR — 3

T HH DTZ A 3R a4 AR e v 3 i
7 TG DTZ 4b 3R 85 11 78 25 R(T=25 C, W &
36%) i A7 A AL BF [E] A R0 (1] 8) . FEZS P &R Il



1420 TG ML 4k

¥

$374%

{447 500 h Ji7 , JC DTZ AL F1 DTZ 40 33 () 2§42 53 1)
PREE IR G 0 UOR 1Y) 78.4% F1190.0% , % B
DTZ 47 5 Ab 3 AT LABE S g i fs e . X — 5
1525 T DTZ 0] LA 5805 Bk v 158 2 1 & A 350 0 Vs
fife FVFE 45 O, 1 IS B2 5 L IT 3G KBS BR e Aok, s
DT H R FA AR R A, TP i AR
SEVE Y — TS %5 T DTZ A DL 5 Ph> % A Tt 4o LA
BlALE B G | T 5 B B A DG 1Y AR AR 5 2 A D
HE T EE T 38 1 RS

1.2
—a— Without DTZ
Lok —e— With DTZ
&
T
-TE 0.6 [
=
“ 04t
0.2 |
0055 00 200 300 400 500
Time / h
&8 A JC DTZAb A 1A 25 ST AR A AN [ B[R] 7Y
R

Fig.8 Efficiency change diagram of devices with and

without DTZ treatment stored in air condition
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