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(Cu Ko #8, A =0. 15418 nm) ¥f LTNA HLH EAT i
TREER AT, ZRAE PR B 22 ISR [ 28 1 Y 7
PeNTS T IR G 5 2. DSC Y J-V 4 il 2
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RO KRGS R 2R 2. 12 wm, JTESZSML T
a1 Bl Z0 ik S AR ] JE S K B 51 TS TR
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Ty N 1.8%. JEEHN2.12 wm ) LTNA
Wil i B PERES 4L J,, V. BT FF 435108 6. 1
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M151.4% (540 nm 4b). Bl IPCE Hh 28 & B i -
F, R BAHL AR 1Y J 32, IPCE i J-V IAEs
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BOERIGIN. 5411 Ti0, RS H A i Y e s AR
FBAE, LTNA 85 B ] A 1 H it 1) i f B2 5 o
HHCK, LRI, K, Bl A 5 B g 34 I ifii A BT b -
Hean, EEEE TR TAEM TR V,, =661 mV
B, LTNA 3B r B R BE N 1,35 wm 350 % 2. 12
pm , LY LA A DR B K, 791 57 BT
F15.44 7, BOINBREE R 1,95 f5. (HE, XTHAHTA
JEL 32 1 VP 3R O P A bR A JS R B, A FL O, TS
FELA I Y L ) K, T % 60.36 s 7', J& LTNA
TR A F M Y 3. 91 5. TARH LTNA 8 A5 el 4% il
24 FEL YL L R T o A R LA 1, I —
YrSEF KBS AR A A, X DSC P RES S
(18 el 8 e B AR G B DL AR .
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r I C
Hth B
Fh A
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N
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500 600 700

%c/mv
K6 s SRR K, SHHEE V, R

DSC {9 J Fl IPCE B 5 m R &2 ok
{FARACR (LHE ) L 77 AR &, FHL T IR 2K
K, % IPCE M NX =H 2. Hip o, S5
T R R K, ML A ORI K, AR,
D, = K/(K +K,). AiE—2L T f# LTNA #EH
e (i T E HLER , 7E 50 mHz—100 kHz 45 % 2 [
WL R A 5 mV, TR T s AR 2E BRI
It Z-view BAUATEARG , THE TR
FIEBRL AR AL TiO, S P Al A% R DL
ZHAFR-BEHOR A, AL Ti0, 38 5 TR I Bk 7
AN T IR I I | VB B DR OB A7 35 Y F,
T, HFTE TiO, S h LA shIE Sl 6 5. &l 7
N AR H By o, BTV BREL D, M
PO L, S54MIMRIE v, ZEH5EER. LTNA
TR SR A 71 174 R b A L TiO, 76 B R AR o1 4 1)
H v LA B 7. 24 LTNA W68 B 1 i, el

Wiy 7, A4k, (B2, MREJEEER LTNA MRS
AL TiO, TR FhAs R B0, W 1 7, 220 AR K.
fran, MRS 3220 T 2 A B I i R
V,. =661 mV Z0F T HAL, 4 LTNA (85 o AR R
135 pm BF, 7 312.8 ms, JEREERIHNIE 2. 12
pwm B, 7 P E 236. 1 ms, BT 24.52% . {HJE
JEREE N 2.2 um B9 FL TiO, WERE LAY 7 N 14. 8
ms, FUAI YIS LTNA AR MR/ T 93. 73% .
UL LTNA J 54 56 BH AR 9 B 3t A 6 1 A AL
TiO, JERRAE G PR A Fe i BT BB A 7 . 8
TS L TP BUR BT DL B, LTNA 8 e i 11
D, AL TiO, B /N, B LTNA 8 S B
BN, BB D, . L, r, M D, ZEA L =
(7,D,) " HIKZRP . Hit, LTNA WA L, A
XTFAfL TiO, B R A /N—2E | LTNA 8 55 R AR
feist, BRI L, A K. SN E vV, = 661
mV I, JERE N 1.35, 2,12 um B LTNA 7 [ H1 4%
SR 2.2 wm (IAFL TiO, FEAREHL AR Y L, 43 5
J923.8,26.1 F140.5 wm. LTNA WA fg 79"
PR BN K FE A X T L TiO, WM LA /N —
Se fHJE, LTNA R HL A 4 R B2 R T g
JELRE, HL R R O O B A AR SR B 1 10 £
Phb. R, SR —4E45 1 LTNA 8 85 i b ol &
DSC AT £ B ISR RS0%, s AR m o

JCHFARBARXS DSC | J, Fl IPCE RS2 IaAR K,
M CAFARRCR 5 H A 3% D REDRS B2 R G R O 2R 4L
K. XF[E—FpYRk il £ 19 DSC, H AR % i HLURS
JER AT IR R E N R, F, ik
LTNA {85 A5 2 HDRE B LA FL TiO, TR FL AR /N
— 3 ST R DSC B J A IPCE A XK —
Se A AL TIO, R AR T Y 32 R Bk T A
TiO, FZ) 7% B4 214 B TiO, 1R-& 45K 44 K §h 3%
B, et 22 W BRI IS 78 3 8h 25 A AU R P I
Pkl #4520 A FL TiO, I A HL A 2 L
P DR AR, 7 IR B R T o R R i A o, KB
T RIFRCHRPERE, Tl 6 DSC HA R E At i
PR, Aydil BFFT40 78 S B R R AR K
SLTATR TiO, ZKHE (4 ) B4 5) JHEJE Fl A R4 T
IETH FRGS B DSC, $RAFHT T 297 6. 05 mA -cm b
HFRORAH 50% , 5AFL Tio, R AL AR il 1Y
DSC LEEARNHR — 2. Ml T5E i i35 1, oKk
R 270 R ARG )RR 2 AR RTER— 2 1] FH ot B B 32 Ay
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K7 sibR R, BT RGRE D, MEBFYHOKREE L, SWIE v, ZRER

RGP K AR [ 1) FEL R P RELARE B2 24 200, {HE i) FE-
SEM WLEZ 1 RF (40K H AR N 90 nm KR 4
wm ) fEBEHLRE R 2 0 50. X st & BRHL AR T RN
S RATR R T T EIRE N 2,12 pm Y
LTNA J A R AOHLRS B2, DL FE-SEM XL % R
SEAGEHURE 2050 132, LAY RRF ik ik SR RS 1
2574 520. LTNA 8 5 i bl 3R TEDRH RS B2 AH X T fL
TiO, AR AR AL —LE | T I B N R R 3T
Fofr e AR A B H st B T RN IPCE B AR [A]. HZ,
LTNA B A AR (4 it SR R, 38K T 3R AR
B2, 5—YEZ5 9K 51 rRORE L, R B 4
KT 2450 L, MHEHE = T OGIRRECR. I,

LTNA B8 AR S/ A9 DSC B AR R FH 75 1 AR S 280 |
NS IZE 3 X6 AR R H A S8 55 T Ao, R
R B OGP IR AR, MR TR Y
J AUIPCE, fRIE T #84F BAT 5 5 ot L 4 i .

4. % b

AR SCHEMR AR ST, R H,0, W
Ir) 22 B AR i 4 T T R T I E A K ) LTNA
LM, 7E 500 °CBE4E 1 h Ji MG AU 5 748 i ik
WAH. 80 C MY H,0, W ZI kA 4k 1 d i %5 1Y
LTNA /5 B8 (VIR B2 ) 294 1,35 pm, M 5 58 B

088101-6



4 I %  Acta Phys. Sin.

Vol. 60, No.8 (2011) 088101

2979 30—80 nm, M TJEREEZ R 10—15 nm; i
A2 d 45 LTNA SR REZ 2. 12 pm, T
SHARRLT 2L 1 d BI99KFES. H LTNA H AR
MAEGIEM, 456 C106 Ykl VETS imi R4 A DSC,
FERG ST A 100 mW - em > (R BHOG IR S F
W, FRERAS T 3. 2% HJE R L H30%, IPCE ik
T 43.7%. MK, BEEAFL Tio, W iRH
Wt FE DSC, I FH IS ' L 73 Yol e BEL 4 AR e

FEBESE 1Tt sh 1A LB, S52RFEW], —4k4s
FA) LTNA. R Fi AR AT 50 G 1 ) Py 52 5 B A R
K A7 SE OB AR, 7ET 6] RRL DSC J7 i
HA T R A5t

S b R e I A I A2 5 BT L M AT 5 B3 X A
SCTARAE sS85 45T 195 B
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Preparation of lamina-shape TiO, nanoarray electrode and its
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Abstract

Lamina-shape TiO, nanoarrays ( LTNA) film electrode which is vertically grown on the surface of a Ti sheet by the
means of hydrogen peroxide oriented etching at low temperature. X-ray diffraction shows that amorphous phase transforms
to highly-crystalline anatase phase of the LTNA film after having been calcined at 500 °C for 1 h. Field emission scanning
electron microscope exhibits a vertically oriented lamina-shape array with the morphology uniformly distributed and
perfectly coated on the surface of Ti sheet, and the average height (film thickness) , width and thickness of the leave are
1. 35 pm, 30—80 nm and 10—15 nm respectively, after 1 d etching in hydrogen peroxide at 80 °C. The LTNA electrodes
exhibit similar morphologies except for the film with a thickness of 2. 12 pm by hydrogen peroxide etching for 2 d. Using
the LTNA film electrode as photoanode based on dye C106 fabricate back-illumination type dye-sensitized solar cell
(DSC) , a power conversion efficiency can reach 3.2% under an irradiation of air mass 1.5 global (100 mW - ¢cm
simulated sunlight. Mesoporous TiO, films are also used in the fabrication of DSC under similar conditions. The devices
are compared with each other by transient photoelectric attenuation and electrical impedance technique. The results

demonstrate that the LTNA-electrode DSC has a much lower recombination rate and a longer electron life time.

Keywords: nano-TiO,, lamina-shape arrays electrode, dye-sensitized solar cells, electron transport
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