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Abstract
Inorganic-organic hybrid perovskite solar cells have demonstrated considerable improvements, reaching 25.5% of certified
power conversion efficiency (PCE) in 2020 from 3.8% in 2009 comparable to silicon photovoltacis. However, there remains
important concern on the stability of perovskite solar cells under environmental conditions that should be solved prior to
commercialization. In order to overcome the problem, we have introduced a small amount of octylammonium iodide with
longer alkyl chain than volatile methylammonium iodide into MAPbI; perovskites. The presence of octylammonium into per-
ovskites were confirmed using Fourier-transform infrared spectroscopy and UV-visible spectroscopy. Moreover, octylammo-
nium-modified perovskite solar cells showed a PCE of 16.6% and enhanced moisture stability with an increased contact angle
of 72.2° from 57.0°. This work demonstrated the importance of perovskite compositional engineering for improving efficiency

and stability.
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Figure 1. (a) Device structure of the perovskite solar cells, (b) cross-sectional view and (c) top-view scanning electron microscope (SEM) images
of OA;MAyPb;oly perovskite film on mesoporous(mp)-TiO./blocking(bl)-TiO-/FTO glass. (d) top-view SEM image of MAPbL; film is included as

a control. Scale bar on the images is 500 nm in length.
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Figure 2. XRD pattern for OA;MAyPbygl9 perovskite film. MAPbL;
perovskite film is included as a control.

o

ko =7 o]]/q o7 A].__o] 1 1Q|_7] Oko]io]

| B2 %

}g_ [} Z__ [e] O T O A%
5 T35 E A9 XRD Ao dukdel 334 A2 o
ERdths AR O AT T FEIETH13,14].

X

SR o] HREHATIE £ EYEUEA o F-5 ERlst
7] $138k] Feloll M3k M S35 (Fourier-transform infrared

spectroscopy, FTIR)®] A% %It} Figure 3(a)°ﬂ)\1 HE H]-Q]r ol 2
A3 HEZBEATIO)E AEeA] 3170 em”, 3131 cm’, 2958

em’, 2927 em!, 2856 cm™!, 2823 cm ol A %EEVJ =7} QC’JH%’
th 3170 cm’, 3131 cm'ol42] IR ¥+ primary amine®] N-H
stretching MR =2 HE] Yeh= Zlo]a, wEddTFy SEdn
Foll A= primary amine2] EAol 7115k= Aolgtar FetE)
2958 cm’', 2927 cm’, 2856 cm’, 2823 cm'elA9] IR ¥ 27}
-CH, symmetric and asymmetric &R =%} -CH; symmetric and
asymmetric FFEEZHE UERd Flold, I3 Al7|% 33k #H2

H/\y}o]Eoﬂ }j]sﬁ 7]»61—0 Qo]zﬂ— 2= ohq. o] FTIR @;,}i_,_]ﬂ uﬂE]
PR EAlehs 349 HzHaTiolEd e o A% Lo}
4 v 2 lsheigol MR} do) EAlske 24574
HZHATI|EcX= sp’ C-H AEREF Y Zelths 218 & &

e
Atk

St go] HrrATlo|Ee EYEHGIEA oFE ERis] 9
St 371 Ao i e A-7hAgA F5 33 H(UV-visible spectro-
scopy) & ©]&-38l3ltt. Figure 3(b)~ AL -7 AR F S A
oI, x&F& B2t ANUA(hy), yF-E (@ hv)*S R Zlolt}. o]7]A,
hie E%3 J5(Planck constant), vi= 3AF2] F3<(photon’s fre-

3 AshiE Podl F A

& A4 onset?]

quency), @ ArLA-7A1FA
(absorption coefficient)©|t}, A}2]A-7FA) 34

2518k Al 33 A A 1 5, 2022

(a)

—— MAPbDI,
———OAMAPbI

1029

3170 3131

Absorbance (a.u.)

T T T T T T T
3200 3100 3000 2900 2800

Wavenumber (cm™)

1 )
3300

3400

7x10"

—— MAPbI,
——OA,MAPb_I

1029

(b)

6x10"
5%10""

4x10"" -

(ahv)?

3x10"

2x10"

1.590 eV

1x10"" 1.605 eV

1.7 1.8 1.9
hv (eV)

Figure 3. (a) Fourier-transform infrared spectroscopy (FTIR) spectra
and (b) UV-visible absorption spectra plotted as (¢hy)’ versus

photon energy (hr) for OA,MAoPbyly perovskite. MAPDL;
perovskite is included as a control.
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Table 1. Photovoltaic Parameters of the best Performing Perovskite
Solar Cells

Voe Jse FF PCE

V) (mAcm?) (%) (%)

MAPbI; 1.09 27 743 18.5
OAMAGPb oL 1.08 209 74.0 16.6
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Figure 4. (a) Histograms with normal distribution of photovoltaic
performance from OA;MAqPbyoly and MAPDI; perovskite solar cells,
respectively. (b) J-V characteristics of the corresponding devices with
their best efficiencies.
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(a) contactangle : 57.0°
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Figure 5. Images of contact angle of (a) MAPbL;, (b) OA;MAyPbyoLy.
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