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Fabrication and Characterization of Dye Sensitized Solar Cells based on
Stainless Steel photoanodes

Sara Salehi Taleghani, Mohammadreza Zamani Meymiyan
Department of Physics-Iran University of Science and Technology, Narmak, Tehran

Abstract - Cost reduction of materials and methods used in the manufacturing of dye sensitized solar cells and
shift from batch processing to roll-to-roll manufacturing are the main issues which make the use of flexible

substrate necessary. In this work, we have used Stainless Steel type Y- ¥ (StStY - ¥) sheets as substrate of DSSCs
by using photovoltaic parameters J-V curve of these cell comparing to that one with FTO rigid glass photoanode
were obtained. The current density and open circuit voltage of this cell have measured respectively 4.7 mA/cm’

and -.£0 V and the efficiency of Y.-)/. have been obtained. The result shows great potential of these
photoanodes.

Keywords: Dye Sensitized Solar Cells, Metallic Photoanode, Stainless Steel.
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SEM HV. 20.00 KV WD 387562 mm
SEM MAG: 50.00 ko Det SE
View field: 2.889 pm  PC: 19

SEM HV: 30.00 kv WD: 5.9918 mm
SEM MAG: 10.00 kx Det: SE
View field: 1445 ym  PC: 15

VEGAW TESCAN

Performance in nanos Dacen
SESEY-¥ 55, 00 (Sl TIO, (s 51 SEM ol S

ohed gl mhv pgal (0. S3U ok mhaw ngal ()
ot Johoo 3 o @ bgrpe sla el (V) Jgur o
(ec) ossS Jlail ployr Sz Voo S e 55
oo 4zl sk (gl o ding 03l 5 sl ,giST8
S Ceomw 3l g5 Lol Sl g0 ;0 FTO slaasy 450
e ToF (55 a0 Ll b ot axslo Jobo 5 ol

Sl 00 6)5]

Sy Coluwe b Joho (gouls 6,05 ojlul lodasin N Jgux
S yg5 o and olKiwa V- WM™ il cos - o cm’

FTO FTO StSt y.¢ Slggh g5
3 il | S e 5l e b
))»54@—3 JoF o= ).|)y&b
Sl Comn Sl -
-va- « YA BN Voc(V)
Yo vy LE % A5 Jsc
(mA/cm")
£F. £F.¥ OFY bl s
OFF fAY Y.-q 033l

W53 b Jsho sly Vo wsoo odss 45 job oles
—aY 5 b Jsbe @lp Voo )5S Sy ws Ji
a Wlgi e 900 ol el wlie Lulid 4o FTO
STy 658 Glaay ) (oSl Caglite 38l Jdo
Y slabes )3 ()l Sliles I Gy Jeisl whaws (0l
5o 00 Y05 55, (FeyOr) ool st S asl
aY G gl olles Jsb 53 TiOr 5 Jel (s

ar4

S S e oRadls YAy oLo.io YO LYY

onilis ¥ 59, ek SIS Ny A ey See vz
Sldes Cov adBo Ve Sl 4 00+ °C loo jo 5 00
Som el a0 0eboe 0ols 1B S
Voo Lo ¥ Jolays @Y 5 des el Gulb
Jobl b a5 ((uSig Vo S ,0) NV sailass,

958 oo )8 Cel YT jiSlas e 4y 00l 5.8,

Slas Y oKiws galwg 4 wlS el -Y-)
HPICly Voo (oo ¥ Joloxo 5l o)l s is >
sleo jo 5 o0 glis Y FTO bl mhw (59,

el o0 Sl 4B 8 10 o 4y TV °C

(V) IS8 pls g i8I 50,55 9 Jshos (g2 0T Y-
B Culed b (pdygm yook 5l ol oy (6 askad S
5 S o (WSS9 Vg CS,8 Jpame) yieg S
Sae 4 V) 0C glos jo g ad,F 15 sal ol wilgigd
cths b 3l plliw Sgb e oals &l 4l A
Cdg iSI Jslns 31 glolad S 40 oad oloml (gla
Gabwy ool obml (gazmde> (9,0 olabiul g
b wgdion dtm 55 kSigm 5 93,5 o0 G1)5 dyom

28,5 eSS gano|

B 53024 dlasl 71 g

FTO
Pl Juslpd phislugils
| ) Lok b
sHs ey —

65t s Y5 L DSSC Sy Sl g Y JS5
L i g gbls -Y

9y S9SN oSy S pola () JSS po
Sl (50 S5 ohd phaie 5 mhw 4 by pe (SEM)
m oo 00y K55 wo ol (59, 0a Slis Y peilis
OY 0ad oo 030 (W) pgal (o aF aisS led 09l
58,5 cos odnlie ] jo (59,65 S5 g eop CSHgSs
yogil YO ogam 0 Olyd gl oo ,@ ojlail (puoren
Calted 55 (©) poead H0 0l ytd e plo o]

D9 (o0 03) (eSS ey )See O.F SU phd (o8


http://opsi.ir/article-1-829-fa.html

[ Downloaded from opsi.ir on 2025-10-31]

5ag QB3 3l Wl b sl po 0g) ool
o Jsbo S 4 jg caSil g SBlad e Wil s
05 sl 3L cins Lol S o | LSl ol )
Sk g ol Solitte (51> Sldes 5l a5 J3 S5
B Fee o slagse Job odgume 10 ) b Jol
SHge & Cund Syl Sldes Iy yiegil DA
Lolal o ol (labasde BB b 4 s &)l >
5o (7 = 7)) gonimlS—osinS] zg5 Lol g 25!
W5l 418 gl YO« (gosgame;s aS 1) olazes Jsbo
odgaze (nl ;o 1) b e Fik Jliml 5 a8 o0 Qi
slashe 1y IPCE 59, 00 Uamil ¢g il 5l asS oo oL
oyl DA+ 3 iy slagse Jsb o SIS ¥ Wi L
S FTO slasg iUl L pgms o sl Johoo 0 Coons

Lolast

S 5 azai Y

sl gbaarie 5 cole a4 ey ool o
Qo J....‘u‘ GAJYIJ) L» dJ‘Ai:) L 0l U”"LM} 6M)9>

Glodaasin wiel Cas 4 @l b asb, K

Lol S oo 2155 1) 658 (Ol g 509) (S Sl
louilsigh ol g 4l ouds axslos Joloo (2051 (Syo3
Sy el Jdo FTO sa¥ps sl slaJolo L
cewlio G».:)i:l? Yy oplas cal 4l ol ol

o> 99> ook ;0 FTO Y 5 sl

e WSS 4y 00

&=y

[V] Gratzel, M., (Y +¥). Dye-sensitized solar cells. Journal of
Photochemistry and Photobiology C:Photochemistry
Review ¢, pp. Y éo-Yey,

[Y] Kalowekamo J, Baker E. Estimating the manufacturing cost
of purely organic solar cells. Sol Energy (Y::9),
AYYYE VYYD,

[¥] S. Ito et al; Fabrication of thin film Dye Sensitized Solar
Cells with solar to electric power over !+ ;Thin solid
Films @Y1 (Y++A)

[€] Suresh KannanBalasingam, Man Gu Kang and Yongseok
Jun, Metal substrate based electrodes for flexlible dye
sensitized sollar cells: fabrication methods, progress and
challenges. Chem Commun. Y+)¥,£3))¢oy-V 1 éve

[©] Jong Hyeok Park, Yongseok Jun,Seung-Yup Lee and Man
Gu Kang, Fabrication of an Efficient Dye Sensitized Solar
Cell with Stainless Steel Substrate. Journal of The
Electrochemical Society, Yoo (V) FY£0-1£3 (Y. . A)

9f -

St S e oKisls A YAY oLo..{O YO LYY

5 8 S pie e 50 (SO aw obml g ] L TiOy
235k g 00,5 sgame |y (2,5 Jlae 4y L Jlal TiOy
Sy Gl Y L oaes o rels 1) Jele
Sad 5l plgise Jeel 655 (ITO) ST &b sy
asle Jobo oMSiw 5 [0 o [flewls 51 ol
O bl 5 TIOy Jlsbe ol 5,5 oy iSUl 3gii ouls
Ceb oS cenl ¥ 55 b el wled 3,k 5l I slo
dsbo J51s 4 bz ciSilh 5 psSae l> b
5 IS lp el oo 2l Ol ke 5lg 090 (oo
Oyzed eanSlaz glaa¥ (L cnl 9,5 dgae
S el Y 5 s, (BlhenS (s, 4 SIOx

[flogs o Slis Y TiOy ouilas

Wy - ol S slalases 5l slanslis (F) s
ol FTO 5 Juiol s 505 b oads aisle slaJokos
W PPNV L SIS S RV S IRV NV P HPL Y

12
—Stst304 —FT0
10
4 3
£
3 g
&
5
%’ 4
2
0
0 02 04 06 08 1
V) s
3 ol cd yo 5y cam b2 (JBs sla loges ¥ JSCo
L S

Sladasin (alS ad o)Ll 55 YU 3 a5 sk oo
b Joko b sannlin jo Jotol wT L Joboo 565 5 L >
Sl 5l (8L edee jsb 4 ley wli 1, FTO aY 5
2 ol 3 e 5o 8 Caglie Gl 5 alags]
oeals a5y g by uels cpl il S i e
A oad e Joged (S0b gpe e b coslil eSS
a0 S Heb 4 el (bl (F) USSS 50 zaog 4
e b (639,9 G5 p 5l (cide B Caoms 31 98 AU
Godos yidu 0gd g0 0aiS ]y iy S dUS o Y
s S Gloogs sla Y ) Hee pls G 6500
Gk 3l o)lse pl ogd oo (Sl sl s
sl Jsho g9 95 ;2 by oS 55b Jlisl il
-0 d9ame il oo 5l 98 il > 4y i 1 sus


http://opsi.ir/article-1-829-fa.html
http://www.tcpdf.org

