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The effect of synthesis methods CH3NHsl on perovskite solar cell performance
Ehsan Hosseini; Masumeh Bahrami Dareshori; Zahra Barati Borujeni; Seyed Mohammad Bagher Ghorashi

Faculty of Physics, University of Kashan, Kashan

Abstract- In this paper, the importance of the manufacturing method absorbent layer of perovskite
material in the performance of perovskite nano-structure solar cell and dependence of absorbance
to the energy gap, the precursor methyl ammonium iodide has been synthesized in three ways.
Then the three synthesized materials in the structure of the FTO/bl-TiO2/mp-TiO2/
CH3sNH3Pblz/Au has been used as a perovskite precursor. The performance of each manufactured
cell by UV-vis, XRD and IV have been examined. The analysis indicates that CHzNH3Pbls,
which mixed and dried in Glove Box, is shown better efficiency.

Keywords: CH3NHzsl . Perovskite .Solar cell

yay

ol e WWW.OPSEIT oKsg ;0 098 (o yiwd 4o byl @y allie


http://opsi.ir/article-1-1266-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

oyi g 05l saims Jlazl slaa 5 Wiy WIS sl
Cawloads LSET Gugygie Cullugy bslie 4Y
Aot e ok lp e ool ol
Jsb 5 cwlie okl joe Job shls 52 ol
ColSugyy oole i (lgige Wl (o0 Sn iy

Lolcal olis osle (saris o5 sl Jobor (sl

o b3l Shey
W paigel e Fow g g, Y-)

VO« yie g9yo 1y Sldsles e O Tal )3 1ol s,
O e Tl oaldinie 2l oo VY s 5 050 (o
o JyS has] alaaze 9,0 50 ol 5l de g ol adls]
LBV el Soagpaen (oo O 39,55 5 Hpa> L g
90 b adlol ax 0 o sled jo o,kad o)l O o @
MalS" B ools 13 cwblise rep (g5, oolocpl csles
O 50 5 el 90 g dumry 00 @ Led o 998 boglsve
g ad Jols Sy 0,5 slesle ol 51 e ol el 1,8 Lo
0,95 09,0 45,0 O+ sled yo el YF Gow 4 3T 0
aild pl sl ol sole 09 Sas MlS b cé 5 18

]l K5y St 00le G

eV yie gye ) Jolie sl e B0 1p90 b9y
Lol Gl /¥ el e 2l ool V O 51 G g 4350
7OV sl Soaug 00 o Jeo O BUI sles )0 e g
Ored 53y Sl 50 Dy g adlal ojhado kel & 50
boo ol 5l g 05950 o0 JolS U o ools 13 cweboline
B Les ol o el 90 5 aa)y B0 @ punblineg on
G 2l g al Jolb S5 p,8 cole SO L cpl Ll ools
b ol alildS az,0 00 0,65 (9,0 50 g, alud S$ Suw

IFlas Jol>

i 590 1F e el e yid LaVO ol )0 ipgme (g9
el aliize (39,0 30 1 5l e a5, (e O
ebliiegjen (69) 40 fho lod ;o g oad JpuS
Oyge 4 SOV el Soaug e ) L)) 5 o885 18
4 eblie e 555 5 5 b WLl )T 4 ojlabo lad
los 1 5 s o bglie Lyl s Celis g0 oo
3 Joloee Sl 98 5 sy 4z 0 P ay (punblisne (e

ol e WWW.OPSEIT oKsg ;0 09 (g yiwd 4o byl ab allae

YaA

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

doddo

"o Shos ol slessAl sl S sty 65
SLGIPRSS 55 3l 352y ek o a5 wilb
I ol 0,50 slags il bl oo (o aid piy
“Jskes i ool 5l (Ko DN asS sl a5 5
Sb Y Gond)ex sladoke ol Gard )9 sl
“Jb o asllhas 590 slaasly sk (S
oSy pb 4 ook 51 3l ams jo il oo yol>
[flsgi oo oslinad S3L 4y ord, o5 sla sk o
S skw 003l o Fip OOl cel oole oyl
Oley S ol 0 S g5k @ Canl 0uld (gu 9>
IV o eo5k Jsko oodsl cilo j Ly olisS
Gl s S5l Cullug ool enl oo,
oole cpl Il el onsy JSCas Some s S5 g J]
el wlgo Gy Gare 5 Il ol S5 5l 9z
sosbe gdios sty sladele anje rals
Sl B JUtl cools el e ool colSg
O SLoEls oS> jbls 4 dwl (Ses (nl &5
b Jtew,S jome b C-N lajsme le )5 el
58 4y yamio 1 56 JUil al el Lo 8y il
Gl g o (2557 99500 Yo Led (285 5 oo
oo Wy JUnl JUsS155 56 4y oone 518 51 5 w33l e
o3be (nl slagali 5l (S CulSugn YL S8 S
e s e pasisel Jote Sual i b a5 el
Sbr 1y Al (nl Ol dloe cpl i 3w
sk le aile CulSwg, gosle Lplss o5
Sosh 5 osle ogls w35l BB imlaw (53909390
s odle [2]s s S ik £95 Ay ColSug g
srd J> Oyzen lacell gl colSugy o)l
b oad caely a5 ol sl glos 0 cl g conlio
Slge ST ZulB) gund o> sladske s L Wlen
Golbaas S Slakie s Loyl ulSeyy
a4 Slasie gl 5l Glgse o5 Wil s 1) w55
9 Vb sy S 28 Vb (LBgels o o 1S (55518
sadyp> sladgle [FloS o )lal oly sy Jsb
aS o yily ) LS o e Alwd g3 A |y SOy
5 0,8 g 9,5l easms Jlasly il g W15 slaas ;|
Y 1S egngre Vel oad LSAS ColSag


http://opsi.ir/article-1-1266-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

7o uM‘\Jc\MQ}J}sJ feooo u.cj.ulau....})? ‘UL")
Vo glod ;0 daddo Vo Soe b uews g 8,5 plodil 4l
CH3NHsl Slas aY &l s Sas o 5 il ax 0
Slode Jelore dugs (gl ol oolaiwl ool 3w diged duw ;)
4 Jsilgnsin! eww V b1, CHaNHsl 516 5 L V-
O Jlade .28 )3 18 bl (jhen (59, 4i B Ve Sus
Voo S bgoiills Joo 535 2 Joboe 51 5l Se
ol slyp ad oas > adl £o Doe 4 aads 90
s e 0 Jake 25 £, | Al ¥ b
3 ABaY e S w4 ol o ad adlal Joibgpgil
Ao 3l an Sas o5 le ax e Ve gles
Seslatwl b I8 pl a8 canl Mo Slis 4y Jobo coles

Al plxil (6 S Slas 4y olKiws

olas a5 (V JSs) o 43,5 XRD sass i slaosls
JSaS g, 2 00 sk D 5 CalSugn 5B e e
S979 S5 syl pam Jol gy o Sl ead
Gk s ,S iyl pan &5 cwl ) Slas o5 o)l
Dgdi 0 0MS pgus diged 0. Cawl oauid LS JolS jahay
Hlis a8 canl zaS Lol Jlogad a4 Cond S Sl &S

s JolS Olao (5 5y 45 wod oo

e
2500 - Jsl sy
95 U9
2000 (i)
1500 -
=
= 1000
o
o
500
0-

10 20 30 40 50 60 70 80
Angle(2 teta)

CH3NHal oss 3o olse 5 XRD 1 S

Jeo Y i logas UV-VIS Koo 31 eolawl
o jlogas (al & azgi L a5l sy 00l s s pgisel
A odds i dlge (5l (65,5 BB Slewlre 3l oolazwl b g

D6 S o3l V/AY BV 5 YIYFOEV o YIVFEeV s )

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

Sy 05 e o anlp cpl o a8 8513 L
g adlal T slsles md Lo Voo e il Jol>
ol b aw el Y Sue 0 g Sis az 0 O sl
5 055 S o] JisS 45 b ab S anlp
Sy s 5093 S 1 g0 S gy Gl 5 o Legls

Vas Jol>

dys3 Jpbos 5L g, Y-V
Syge 4 Gesn ol e Jde Sl
<« FTO/bI-TiO2/mp-TiO2/CHsNH3Pbls/Au
b mysls boad ooVl ald oSt 5l S35 4 oyl
ookl b aelsl jo g ol Slas 4y FTO jaiss b
0¥ FTO I g laie Y5050 S 155000 0l 5 (555 10
lodshe ot ol (gl pa¥ I an b )by
5 2l Jobe 0 cdjar & Sjpo ool 4 285 ol
59 2l lsaze (Joibie (il w0ad 0385k 99 ol (lo
Gl B,k > e e 0 adedls (3 oad ojde L
W8 See plem olKiws (g0 4rds Ve o 4 o Jolo
az,0 WV gloo jo aido Ve Goe 4 delol jo 288
V laie BI-TIO2 slis 4Y (ol asesls J1,8 ol 5 b
oo cov g oS 5 ol e YO L TiCls 3 e
gl oiws (9,0 4l ¥ e a4 ol 5 le a0 Ve
Ll sbe ol 51am 0gd plxil glas Y B ol eols )3
il az 0 B0 led ;0 5 Alcd oal ojugs b 9o
cMP-TIO2 slas aY slp ad v 5boysS (ygp0 ol
VIO a4 p)5) Comd &y allE Joll b aluST il yoas
4885 YA Soe 4y Jgoples olSws ;o ols )18 4 68
e b A3 ) 4 Sl Y s 58,
Fo o a dady o y00 Ferr Cepn b e SV Y
@ ol 5 il az 0 VVe glod [0 s .8 T ol a0l
a0 Berglos o gl GOy g Sis addoYe Due
Sy Lo, s a0l plel ol 5 sl
Sy Ky 05 0 5l Ve o Jole as sl o
& 2t DMF oo V L T 5l a5 P s
oBiws (59, ol F gl ax 0 Ve sles o cel)Y Cus
o o G aY E8S 18 bl (e
ol 31 fds Sen Vo Jaia b plol (252 &5
Do by (S5 90 5l Gy 9 A, Je 59, S5, 355

ol CdS 5l dm ol ools Sgi5 Cuod o] 4 ands Y

ol e WWW.OPSEIT oKsg ;0 09 (g yiwd 4o byl ab allae


http://opsi.ir/article-1-1266-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA poge VEY

[¥] Jiang, Z., Chen, X., Lin, X., Jia, X., Wang, J., Pan,

L., ... & Sun, Z. (2016). Amazing stable open-circuit
voltage in perovskite solar cells using AgAl alloy
electrode. Solar Energy Materials and Solar Cells,
146, 35-43.

[¢] Sfyri, G., Kumar, C. V., Raptis, D., Dracopoulos,

V., & Lianos, P. (2015). Study of perovskite solar
cells synthesized under ambient conditions and of the
performance of small cell modules. Solar Energy
Materials and Solar Cells, 134, 60-63.

[¢] Cui, J., Yuan, H., Li, J., Xu, X., Shen, Y., Lin, H.,

& Wang, M. (2016). Recent progress in efficient
hybrid lead halide perovskite solar cells. Science and
Technology of Advanced Materials.

[1] Cui, X. P., Jiang, K. J., Huang, J. H., Zhou, X. Q.,

Su, M. J, Li, S. G, ... & Song, Y. L. (2015).
Electrodeposition of PbO and its in situ conversion to
CH 3 NH 3 Pbl 3 for mesoscopic perovskite solar
cells. Chemical Communications, 51(8), 1457-1460.

[v] Liu, J., Wu, Y., Qin, C., Yang, X., Yasuda, T.,

Islam, A., ... & Han, L. (2014). A dopant-free hole-
transporting material for efficient and stable
perovskite solar cells. Energy & Environmental
Science, 7(9), 2963-2967.

Ao

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

Js) oy
293 gy

——psm S

600 700 800 900 1000
MLy poz
CH3NHsl Wgad duw by (o o> Jolu uv Soges ¥ IS
oads a3l s y55 slaJsbe 5LV Jlogai lo )
Jobw 2a3l a5 ols oylas CH3aNH3sl calise a5ges a b

D1 diged plu 5l go paws diges 5l colazwl b

24 Jsl Ghss
—r9> Jh9)
// —rew 9
0 T T T

0/6 o/s

(MACM) gty o 16

W) gJols

CH3NHGsl ged duw b (gauds o5 Jolw \Y/ Sloged Y S

CHNHal wigas ans b gardj5 Jsho (g3lodinge @l ) Jgozr

Voe(V) | Jse(WA/Cm?) | FF(%) | PCE(%)

\bey | /) YV IYE Y- <A

“/f9- YAVPTY aY/-q SV
ARETY

Y s, | /EV YAS VA FY/-Y VY

&1y

[1] Kesari, Y., & Athawale, A. (2015). Ultrasound
assisted bulk synthesis of CH 3 NH 3 Pbl 3 perovskite
at room temperature. Materials Letters, 159, 87-89.

[Y]JAmalie.Dualeh,NicolasTétreault, ThomasMoehl,Pe

ngGao,MohammadKhaja,Nazeeruddin,Michael Grétze
I,Adv.Funct.Mater.24(2014)3250-3258.

ol e WWW.OPSEIT oKsg ;0 09 (g yiwd 4o byl ab allae



http://opsi.ir/article-1-1266-en.html
http://www.tcpdf.org

