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FH (8-CsPbly). 24 T fift ikt CsPbly v iy AH A F2 e
PEIR]RE, 2015 4 Eperon &5 131 1 Y o 78 /i 9K T
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AR TH & m R 2 F. (AR KIB ek i
FIXETIN, PL U RR 3575 a5, i HH v FEE Py dgfe o 334
i, TR R, AL KT B 4o i h 2.5%.
[ 3(b) M AE] KL B 449 B CsPbly v A5 1) I 1
i I ] LLE H KT 824X CsPbl, 3 15 i 4
BRI AR, Hirdr 2.5% KI B2 MR BZ4RE 5 il
BLF-—2, mim W (5.0%, 7.5%, 10.0%) 4%
J& CsPbly #EE 7T BREE OB, B2 2.5% KI5
X} CsPbly i B2 AR/, H PL IgsRER, A
Tl £ 2 TR ) CsPblg .

1 pm

Say ;2510

Bl 1 A KB 2 E CsPbl; #BY SEM B (a) o= 0%; (b) z = 2.5%; (c) = 5.0%; (d) = = 7.5%; (e) v = 10.0%
Fig. 1. SEM surface images of CsPbl; perovskite films doped with different KI content: (a) z = 0%; (b) z = 2.5%; (¢) = = 5.0%;

(d) z = 7.5%; (e) x = 10.0%.
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Fig. 2. (a) (XRD) patterns of CsPbl; perovskite films doped with different KI content and (b) full width of half maximum at (100) peak.

(a)(100) (200)
i\ A 10.0%
E JL jL 7.5%
=
L I
g 5.0%
o “
= J 2.5%
J J -
10 15 20 25 30 35
20/(°)
& 2
(a) —0%
—2.5%
—5.0%
'E —17.5%
° ——10.0%
e
&
~
=
=
650 700 750 800
K/ nm
3

MBS /arb. units

—0%
—2.5%
—5.0%
—17.5%
—10.0%

(b)

800

700

6(.)0
WK/ nm

500

ANIF KT #5378 BE CsPbl; WY (a) PL %A (b) M IiE

Fig. 3. (a) PL spectra and (b) UV-vis absorption spectra of CsPbl; films doped with different KI content.
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Fig. 4. SEM surface images of CsPbl; perovskite films doped with different Nal content: (a) z = 0%; (b) z = 2.5%; (¢) z = 5.0%;

(d) z=7.5%; (e) z = 10.0%.
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Fig. 5. XRD patterns of CsPbly films with different Nal

content.
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Fig. 6. (a) PL spectra, (b) UV-vis absorption spectra of CsPbl; films doped with different Nal content.
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Fig. 7. (a) XRD patterns of undoped, 2.5% KI and 5.0% Nal doped CsPbl; films exposed for 24 h in ambient air, and (b) PL pat-

terns of the above as-deposited films and films exposed for 24 h in ambient air.
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Abstract

Inorganic cesium lead triiodide (CsPbl;) perovskite films show great prospect due to their high thermal
stability and ideal band gap energy. To be used as a photovoltaic absorber, the CsPbl; must form the black
phase (a-CsPbl;). To prepare high-quality CsPbl; films with phase stability in air at low temperatures, alkali
metal iodides and hydroiodic acid (HI) additives are added into precursor solution. The results show that the
quality and the phase stability of CsPbl; with alkali metal iodides and HI additives are obviously improved
compared with those with only HI additive. The SEM images show that the CsPbl; film with 2.5% KI additive
becomes more compact than that without KI additive and has no visible pinholes. As the KI additive increases,
pinholes start to appear. From the XRD, it can be seen that the crystallinity of perovskite is improved when KI
additive increases to 5.0%, while it starts to decrease with KI additive further increasing. The PL intensity of
the CsPbl; film with 2.5% KI additive is higher than the others’, implying a relatively low non-radiative
recombination loss and low defect state in that film. And the CsPbl; film with 2.5% KI additive exhibits
increased absorption in the visible region, which is beneficial to enhancing the efficiency of perovskite solar cells.
Considering the SEM images, crystallinity, PL intensity and light absorption of perovskite, the optimized KI
additive is 2.5% in our work. For the CsPbl; film with Nal additive, the SEM images show that the films
become more compact and have no visible pinholes when Nal additive is 5%. As the Nal additive increases,
pinholes appear. The crystallinity of perovskite increases with Nal additive increasing. The PL intensity of the
CsPbl; film with 5% Nal additive is higher than the others’, implying lower defect states in films. And the
CsPbl; film with 5% Nal additive exhibits the improved absorption in the visible region. Considering the SEM
images, crystallinity, PL intensity and light absorption of perovskite, the optimized Nal additive is 5%.
Therefore, adding alkali metal iodides and HI is an effective method to further improve the stability and

efficiency of CsPbl; perovskite solar cells.
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