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The effect of synthesis method of Pbl2 on the hole-transport—free
perovskite solar cell performance

E.Yazdi!?, A. Behjat*?, F.Valipour!?, N. Torabi'?, A. Sani'?

! Photonics Research Group, Engineering Research Center, Yazd University, Yazd, Iran 2
2 Atomic and Molecular Group, Faculty of Physics, Yazd University, Yazd,

Abstract- Solar cells fabricated by Organic—inorganic perovskite material because of optimal properties including direct band
gap, large absorption coefficients, high carrier mobility and easier process is under consideration by the researcher, recently.
One of these promising organic-inorganic material is CH3NH3PbI3 which prepare by mixture of Pbl. and CH3NH3I. In this
research, Pbl2 powder was synthesized with Golderin technique and by two different calcination procedures and used in
preparing perovskite material. Then, the perovskite solar cells with planar structure were fabricated using these materials and
also Pbl2 powder purchased from Sharif Solar Company as a reference. Then, the solar cell performance including
photovoltaic performance and cell efficiencies were compared. Results indicate that the solar cell samples in which Pbl2
prepared with heat-shock -process have better photovoltaic performance such as short circuit current density, fill factor and
efficiency. It should be noted that these reported data are related to hole-transport- free perovskite solar cells.

Keywords: Light absorber layer, Perovskites solar cell, lead iodide synthesis

\Y
2l o yiws BBWWW.OPSIIE ol ;o a5 coul jlael Gl)lo 5 yge 40 dlis oyl


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1540-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

VAP o WYY Ol Sgi98 (6598 5 (i il p23S (pod 5 Ssgigd 9 Sl (il 857 (o) lor 9 o

Ag

Spiro-OMeTAD

Perovskite

Tio2

FTO

oy Sy (gand s> Jobe ol AV Sl ) S
Spiro- 4.y PRRY A UIRVEN JLb'.'lJlTiOz oY Sl ol
il o 0,0 oaims ! OMeTAD

pYYes

TCO

JHs b (S n g ys Jske JLSLe ¥ IS
0y osss Jlasl yqas

Jgesd a5 ail oo ABX3 )50 4y oSy (cagee Jge 2
50 ookl 090 ColSuwgy oole (i ool aSlis olend
CH3NHsPbls Py Js gzl g gund j95 sl Joluw
5 5 Sl o3 ol L ol (gt gl bl s
5 CHaNHsl bl L (MAI) woy awigel Juie ool i
aw | imgs cpl 4o 00 eslaiwl PRl [Lsle b oy o
CpplE hg, 50 48 o 438 asS g oo esliiwl PRI &5

Sebiss ol s s (Gl Sed bolyen

SinlosT bl g, ¥

LS Y Gy, jleolSng n Sl 4 sl Ghegl ol 5o
g g0 0310 Frsgi Aslol jo 4T ol eolatul slal> e 40

3L 9 90 Slge-)-Y

« Fluorine-doped Tin Oxid (FTO) sblw, ga i
polis {Jolagnsn! (JPbl «ss) o9 sl Se 159,000
Je (69 ST (60 pailind JLSlugl joad S5 55!
a3y el e 108y oy o pog wdgal )b

ol gigy)-Y-Y

5 semd ol (HlSg g3 Jekw el sl
Y sl SIS 500 Jole g (59, 509 by FTO (sais
i oad (20 oI (gaiged s 3 (g lop Y Yge

ar Jslasnanl s Joll sl s ol oslo s Sl L

doddio -

Ol 5o 1y 6L 4z gs (lSwsy (gand o5 sl sk |3
slodolow g55 (nl sl 0ogai Bglans 055 4y ()| Kinghy
-Jle (b e D lwloas Byme Yoo Jlo 5l a5 ot o5
SL Glass il sojs 50 Dk vps (2 b o3l Glo
adlesls plaslogs 4 los o |y gund o> o Jolu o
bl s 9 bloy Y iz 5l (8 s yo5 sl sk
FSis wilas 57 )18 calate 5 ol> <l i b o0 (53, 2 &S
g o0

Gy = OFUS le isy an 45 iz glaa¥ o 5o
Coponl 5l ColSugp Y 109000 LA 4V a0 3500 prlan
Jobs S el el 1 sl )95 0 loss
9 9= d abbg 9 990 so Cgmine (ulSgp (gl )s>
D)l eage ) 0pam— g 2SIl adgh izan

55 bang ColSg 6 sl lled V S 40 oS slailen
o, i oaas Jul o (ETM) s, xSl gossms Jul mlaws
SialS asy ol 5l eslaiw! cde .wsl oo jgame (HTM)
el 00 ol Jshoo 2l Gl38 0 (g 50 g S 55k

ouis oolaiwl o,b> (goamo JLanl Y 5l et ol jo

moad (Byxe 5t yo slashe ln a5 pla LSl oo
oS el og s a |y o Kingh s wlaiulys g wil
Jooz 50 &gl o a3lils wgpaie 5 yiby HlSle (laie
03— odlo c»_.oy l_e‘j )L»DL») Yj \ LQLDJ& e g \

Ivlewd

RS g9y sl Joh JLislo o) Jgax

oosnse  FTO/ETM/Pross/Provskite/HTM/Au

s FTO/ETM/Provskite/HTM/Au

a8 S Iy B eslaiul 350 gy (nl 3 &5 5L
LTIO2 s b sl ol 55 anl oss sols olis ¥ IS
9095 23l ehaie mhw (ly 8l gadidsy jegil Yo ola
bwgs oot ades Lo Sl jome 53 et (eizeen

ALl eage ol Collug

2ib o yiws BBWWW.OPSLIE cole o a5 ol jlael slyls 590 50 allie opl


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1540-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

VWAS gy VY-

2B ol 5l y0g oS il axyo Ve e sles yo a8 Cuglis

29 3 ls ol e ()l Seh S U S o
b g ey -Y

aS o asle Jolw 2l 83,52, S1 jog; disel o (gl p

sl o3y 25 S il (23l (oSl 5k
eff S3 > eff S1 > eff S2

Uigas 5l Jol> b, Conl Lot ¥ Jgax 5l a5 shilen
sl Jols diges cpl jo 1) Conl [0 diges 90 5 20 S3
3o 3 ol Jlaw jo wilaniles e ead adgs b
FSzs 0,5 s ey o=l sl Glise &5 (LYo osas

28boe 5 JelS sl ok g CalSagn

oo aly gla sl Sullsgish Slasins ¥ Jgax

@l gomdy 4o ) o o ool Glas by - 5y loges

Sl 0.722 | 0.448 | 8.90 0.58 |3.82
S2 0.745 | 0.354 | 7.03 0.553 | 2.846
S3 0.731 | 0.569 | 11.30 0.573 | 4.736

12 -

10 -

J (mA/ecm2)
(=2}

P H""*l.,.
. S1
.
'\! —+—S2
.\
ottt " —=—S3
- w
..
. L
.
‘c\\.\. »
\&‘ .
w A\
Dt
o\
T T T . T
0.01 0.21 0.41 0.61 0.81
V()

Phl aisei s (sl (IFV) by =35 loged ) loged
Sagei b sla el BT a5 ol T wie 398 sla loges
SEM  mls oy b oS aiil oo raiges 550 51 i S2

w3 e 0L zgs 4 |y sl cal jo (el L ogs

09 10 S pp (oo — I slaculSug 0 a5 ol
o SolSwg ok 0y sl pj 38 (sl (slal> e g0
by 4o Phl2 &l)d 6l eoids jiw diges jo ol plo ail
S phie 6ol LSl ()l Sed bolres yulS

A

Oln! SEged (5,9L8 g (qwiige il IS uedd 9 Sigied 9 SUbl il A e slez g S

plodl 5lam .28 5 )18 Sigul ol pla> )0 4230 V0 S
Gaz 0 VY gl o aado Ve Soe dy gidnd Jolim
25l 50 09l S MalS bl esle 1,8 ol 5 il
095l gesms JLasl saY lgie 4 DI-Ti02 sools
e Ly i35 SLaS A () 4 aF el oads ool
Glos Cmt o g Slis Y 4l £e Soway g0 Feve
2 PP IO [ RWIRG A JU g Jt- S I g 4 WP ESA R
oad oalatul oo aY lgie 4 yiogil Yo olul LTIO2
Sl

o= odliiwl (sl ad> 50 95 (b9, 5l Colwgn S5
31y 00 dags PDI2 dges dw lol a5 & jg0 ol 40 Conl
954 9 09,5 J= (DMF)aal 58 oie 60 P>
430 V0 e 4 Laigal (s oS (o0 LAY (85>
Gal> 0 )0 g 0ad eols Ty ol )T il gax 0 Ve les o
sl U5 51 45 (MA) s pssisal e Jslone 55 ppo
poY A e ol jo 0l eols plodl (g gaboge aiylyd ¢ cenlonds
- il gaz o Ve sles j0 48 8o VO Soe 4y by ol col
9= 03ld Cdy Collwg p 2l Y JoSis sl 4 oS
@ Sl 00l ploul (ilgauS g, a4 M Slasay Ll o
So o PBI2 jogy 0,5 Lea¥F e Pl Joloo (o jshaie
O Galwg celu F LY Soe 4y (DMF) (o oo
A 00y o, F il az o Ve slos Cov bl
MAI ;55 5 hes A e MAL Jolons (sats sl iz
Leslosd J> Joibg gl (om0

PDI2 yoww gogy-Y-Y

45 &0 0% Ol 4 Vsm i ph 2805 51 SD) sises

ol o0
A T g Oy 4 g (palS b, 40 (S3) 5 (S2) aiges

o osisss O (o (o) 1 5 oy Sl )5 S0 T
ol )8 ilwaz o Ver glos poelu Y Gasaygoo,S
‘n)j So T DN IRV SON ‘L_,’_w...‘al.udo Oy LSA'L""“B"
55 Do dy g S o5 ol (g o Vot )0 e el
ad> o ol o ooy e a0 Ve sles Cov el
ey e 4 0,15 0,8 &y |y s S Jolons
O ygmas (glonds ST U s oo 03l 5 00,5 ddlal
ul)s_m) ‘39—“’ J...«ol} Pb|2 s_il) é))' g}.«u)joo‘é C) JA[S
lod cood el )V o 4 Joloro 5l g5lulos L’,..‘..Pb|2
O N PR AR TR RSN K gis WPESNL
5o 09 plol (05 Oy gl sled el cal o3

oz Q;l 5 PRl g Q;l b Q..\AT o=l

2l b 0,8 15 1, L8 Sl (S3) (655 i piso &

2ib o yiws BBWWW.OPSLIE cole o a5 ol jlel glyls 590 50 dlis ol


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1540-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

VAP o WYY Ol Sgi98 (6598 5 (i il p23S (pod 5 Ssgigd 9 Sl (il 857 (o) lor 9 o

A. Kojima, K. Teshima, Y. Shirai, and V]
T. Miyasaka, "Organometal Halide
Perovskites as Visible-Light Sensitizers for
Photovoltaic Cells," Journal of the American
Chemical Society, vol. 131, pp. 6050-6051,
.2009/05/06 2009

G. Park, -.H.-S. Kim, S. H. Im, and N [Y]
"Organolead halide perovskite: new horizons
in solar cell research,” The Journal of Physical
.Chemistry C, vol. 118, pp. 5615-5625, 2014

4 |) U‘i Q‘?"gf" p.bSEM ‘ija; 3 aS Sl 00 J..L..»
SRS Te2s

(<) (A

() W0 B3
Z 352 dgad 4y by o 0 S diged 4y by Y S
A8l o0 S3 aiged & b ye

as Ao LJL"“" u.’:‘liwjj.: cla..u )‘ 03 4:\_9; SEM )le.\a.s
S g pphate iz by g b ysly sl S3 digas o
S Solidggid Slaseie dals Cle uod 4y gl ouls
oad JuSis sla,sl ST digad 10 il s S3 (sdigas ;o
@l el izreng 3)00 (655 o5 Jg wilbioe 555
aSzs sl oy UK aSiylogmrg b 09 oo saalive o )3 oo
UBL‘L’U—"L‘"ML'G"WAMWS:S le AJW)QOM
9 98le ST asgal )5 aS a il s ol (l @ bgiye (235
S sls Jals cde e 4 3,15 3925 s0b; sla LelST
59-b 5l alg ced Sl 4 g Wigd oo BT o ol wdgs
S B ) e e gean gzl

6)‘}§"""L{-‘“

plad o |y Lo a5 Luslaws! 6lislu (5,8 Slgol &85, 5
3 oiaren g 9905 65l (g (= bl g e e
Sloyad g S 05 olKuils Sigigh siwghy 05,5 (slas!
D s

2ib o yiws BBWWW.OPSLIE cole o a5 ol jlael slyls 590 50 allie opl


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1540-en.html
http://www.tcpdf.org

