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A Study of Surface Modification of TiO2 Semiconductor Electrode by Various
Overlayers Coating in Dye Sensitized Solar Cells(DSSC)

% & : TiO; is widely being used as a semiconductor electrode for DSSC. Anti-recombination property and
surface area of TiO, give an important influence to the DSSC efficiency. In this study, TiO: electrode was
fabricated on FTO using screen printing method. Various overlayers were coated on them by dip coating in
solution of saturated Ba(NOs);, Mg(NO;3), and N»O¢Sr. They reduced the recombination of electrons from
photo excited state of Ru dye. The atmospheric plasma treatment was applied to both the TiO, and each
overlayer coated TiO, surfaces to improve contact ability with dye. We prepared four samples, one sample
has bare TiO, electrode and the other samples consist of each overlayer coated TiO: electrodes. We used
XRD, FE-SEM, ]-V, IPCE and EIS in order to investigate characteristic.

1. A8
DSSCE a4 TIOWS, dg, 4dAE, Az F450 Utk TIo, AFo] FHE dmst vl o8 7
$ohw A4S PEA H5, WED AAE TIO, AL W JxgAt AW Fshe] 53 HREHICO)

2 Aol AFE WANIA Tk duAod YHE Fe 4589 Asde] oJa WA wo

3 RieA Azdiel AsA Ao AATS oA '&o] A3 AS7F AL o] WAFY] 3
o] BaTiOs?, SITiOsP' 22 overlayer® wEo] A A AL Zol= AFrt Rugw ok =3, TdAz] 7%
ZE TiO, A E O, gasZ Z&2vF X E FOZH oxygen vacancyE =031, 94859 FIFS F7MAII=
A7E Busz Yo,

gl B AFoHE vid Ayl 5E TiO o] ARAAETS W35t $5e], BaTiOs, MgTiOs, SrTiOs
9] overlayer & FAA17]3 o] W71t Fe2vE W A FOo2ZH, DSSCe 5A4HsE AT3tAth
2.2

2 AFoME TiO;, Wwr=A A9l overlayerE FAJA7]17] $138led, FTOZE2=$lo ~adZ U FHoZ
FY3HA =X HQ2um) TiOHA =S Ba, Mg, Sr& T 3stE Aoz 484 solutiond] ¥E
% 550Co A 2239t 2 &, 0.3mMe] N719 solutionol] 24A)7F A=A A7 g, Pt7} =E
A A DSSCE A %34T

Overlayerd] g4 #FF& &<213t7] 935te, XRD, EIST& o] &3l #4319 a1, IPCE, solar simulator system
& olg3te HEHow AEWs BAIAL

EIS A3} gelA Ba, Mg, Sr& EFste A4kl dip coatinggt A &F-2 referencel Zol] Hlate] ¢hukg

49 Ago] AAe 5L BAdth 283 XRDA A £ 2thetaZt & o= AW peak’} o]F3ste S &
& JAH IPCES} |-V, 8& 5 overlayer/} 4 ® ASLF5SF S7t8 = A2 Sl

3.8

XRD, EIS9| Axz wn|Fo]rol overlayer7} TiO, WHeA] AF9lo] A4

FAH overlayers AxF A AFS wolFo], A9 lifetimes ZA w50l &8 Ao 7|93 Ao=
FaEd

1. B. O'Regan and M. Grdtzel, Nature353(1991) 737.

2. L. Zhang, Y. Shi, S. Peng, ]. Ling, Z. Tao, J. Chen, Journal of Photochemistry and Photobiology
A:Chemistry197(2008) 260.

3. Y. Diamant, S.G. Chen, O. Melamed, A. Zaban, ]J. Phys. Chem. B107(2003) 1977.

4. Y. Kim, B. J. Yoo, R. Vittal, Y. Lee, N. G. Park and K. J. Kim, Jounal of Power Sources175(2008) 914.

5. 5. Wu, H. Han, Q. Tai, ]J. Zhang, S. Xu, C. Zhou, Y. Yang, H. Hu, B. Chen, X. Zhao, Jounal of Power
Sources182(2008) 122.

-100-





