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Abstract: In this paper, tetraisopropyl titanate and tetra-n-butyl titanate were used as titaniume source to prepare
the TiO, nano-material by the hydrothermal method. The effect of heat treatment temperature on the crystal struc-
ture, surface morphology and spectral characteristics of the prepared TiO; electrode has been studied. The best ti-
taniume source and synthesis conditions are obtained. The results indicated that the crystal structure and particle
size of TiO, have an obvious effect on the performance of DSSC, such as open circuit voltage, short circuit current,
fill factor and conversion efficiency. After 450°Cheat-treatment, photoelectric conversion efficiency is 4.36% and
tetraisopropyl titanate is more suitable for the preparation of TiO, electrode for dye-sensitized solar cells.

Keywords: hydrothermal method; TiO, film electrode; tetraisopropyl titanate; tetra-n-butyl titanate

A EISKIESI & Tio, HIR BR R R F T

Z WY BRARY, X4 KRR KoV
VHERTEL DR AL DR R dbnt CRBERME LR s E, kit hiE 100081
*HER ARG ORI R R, st PIE 100081
Email: lily863@bit.edu.cn

B E. K55 4KBRY F A B FeskBR w9 E T B8 A 40K, RAKAELSRENET TIO A4, FRT
AL IR F 3T R R AR H S TIO M A iR 45 M) . R BT A AR 69 R4 ad Frn, #F 8 FI & TiO AR
o AR 0 A AR R B R . 45 R A, TiO AT dh A 4 M) 5 Uk 45 22 DSSCHY FF 34 R | 4234,
Ao MAEFUR KRG BRAERRKY R, 213450CHAR I, KB EEHRAETIAA36%, AR FA
B 38 AAF A ) & A AU K FE A e B AR G 4K R

KR K#E; TIO, BB, 4KERvIF RES; 4KER V9 IE T BY

1 8= KR, LA RS BT DAL ]

SR AR e LRI g, O KD RIS ARRED L
O AR B RO, R A 1 S A i £ RERE AR
T L, P G MR ) O M B4 SR ARSCRAPIRYAN RV ER IR O SRt I8 LK AT b
VR, BRE LA 1 L R TR e s e i e, THOa e, RECHBBTE T BRI TiO, MRHIPERER
AT S, R PRI o K i, ok [ bR & ma, KA 1 TiO, HIVE B AR G HEA T mri BAL B, I
AT R RIS, gk Tio, hbgs ARSI TR RENA,
ReRHEAL ALK SRR REHLIL (DSSC) HIRBEFEL, JT 2 SpI&ER4)
Pl L B P T RS A ‘

2.1 N

N, THIR(68%), 58 & I, KOH, Triton-X100
(OP HALFD , 28, 2=F, TBKZEL, 1, Kl,

HEKF: BERESEMAREARE 973 1% (2002CB211800) ; E
REARIFESE (20803003)

1259 978-1-935068-41-9 © 2010 SciRes.



gttt
B, SR, AR, 8 A bt st H
BRAT; KBRS AR, SKIRVYLLE THE, WHEAbR
PNV ;s FTO 33515 F 1 SnO, #)2), 1 B nU
RIS R A W] . CHF-XM-500W k] Hifb2#
T.AE%5 CHI604a; Philips APD-10 X 5 T4

2.2 TiO, B R R 4K & BE B AR O ) &%

¥ 10mL KR DY 7 AR S 4mL TR EER S, B
WINE] pH A 1~2 ) 60mL 2555 77K, At
TE. 7E 80C FHEHEZ Th TEEFLAENRIE. 7E 230°C
S KA I G PR A TiO, ARV, SR JG HE A 7)
B 30min. JIAZA AR TR 40% 158 £,
BEFEAE I 59, B NN KL 1%(1) OP FLALFIIF
PEE 10min.

IS VR RN 7 3 B — i, W BB T IR
ety B, AR B R S A A e . £y
HERTARTEG, WL IHET 70°C TR, ik
NIy gdrd, 78 450°C IR B4 1F T edh 30 Bz Jn
ez s, HI75 Tio, k.

2.3 itk B RERYTIIR

/K e R R T IR, 4 B 5 B0
MR 5, TP HR (D N AR s v, LRl b
YEJ: 0.5mol/L AL BH+0.05mol/L ll; ¥&7: 20 (&
T4 80%) + L —lE (R4 20%) o KB G
JRFI R 22 30 T AR i 160 2 B F BRI o e A L, 4 Pt 1)
H MRS 3 ) T AR () T AR, #E4ST 100mW/em?
FeoRFIBLRURN B YR, HE4T LSV (0~1V) F14,
REPEHR— e R, B -V gk,
3ER5E
3.1 TiO, EB#% A XRD 3R1E

BTy B2 b0 5ol UERTR DY S A R AR AR IR DU 1E T
i A BRI A1 46 1 AR 28 3ot e R A S F AR Y XRD
K. B ELEE AT PAE Y, 400°CHES: I TR 452K TiO,
7 E OB, H ARG, LA NRHE
WEAEHRAN =y, KW TiO, dh NS i, AR A4 A
TR TGRSy« o 450°C vl AL B I 45 e A 1)
XRD &7 5 FRE PDF B B TiO, T4
WEARHAT, R B b 54l TiO, AT S EIA—5, bl
1 R SURV B R Y 280 500°CRE e AbHE )
D) b 58 A A PR R o 0 Ay R PR YR s A7 S 06 v FEE 8 o
M HEBL T &4, Kk, 25l 450°C wriidAb B

978-1-935068-41-9 © 2010 SciRes.

The 7th National Conference on Functional Materials and Applications

AR TIO, RLBUEKT, ATHIME S RYE PDF 1 8
B8 THO, AT HEIAT, REAUEIEI TiO, LB
R,

--TiO, Rutile

o
e --TiO, Anatase
o J 500°C

| | -
AN AN W -

..-../l -"\WMWJ

Intensity(arb.units)

L N SV -

400°C
-

T T T T J
20 30 40 50 60 70
2Theta (deg)

E 1 BRI RWES AR AR XRD RIE
Fig. 1 XRD of electrodes by C;H»3O4Ti as titanium source
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Fig.2 XRD of electrodes by C;sH3,04Ti as titanium source
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Fig. 3 SEM of the electrodes by C;,H,30,Ti as titanium source
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Fig. 4 SEM of the electrodes by C;sH350,Ti as titanium source
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Fig.5 Optical properties of differet electrodes before
dye-absorbed(a, Absorption spectra;b, Transmission spectra)
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Fig.6 I-V curves of DSCs for C;,H,304Ti as the titanium source
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