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Abstract For enhancing the convesion efficiency of the nanocrystalline photoelectiochean ical cells researchers apply themseles to
the choice of the sensitization Quantun dots have been paid much attenton b by researchers due to the special and excelknt properties
including pow erful absoption n infrared and vible region and easy prepamton In this paper we revieved potential application of

quantum dots as sensitizer of he photoelectochem ical cell in phowelectrochan ical sohr energy conversion aswell as hem echanisn of

the sensitization
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MK 27 LLEH, OTE /CA-T D, /PbS/Rul, (NCS) » iR _ERI Gk Rul, (NCS) 2 40 F, TEG IR T KR
AR RN IR TS PhSHIS A b, P AT R AL PhSHI S IREEAN CdB441 T, S L,
Cd-TO, FRJHFIEE OTE firik 2% Ak b, mi H.E S S A RE S™ 3 I8 TEFE S BfF 723 A
b s R AR BT A R, ST N RGE T TR T A CASAT Ru( bpy) . ( NCS), $54&H Zn" " T D,
913 K22 FUREE AR FAOIE 9 (24 I SR PR T 85 ) o WREIRIRER B, Ru( bpy)» (NCS), fl CASFEAEHE Zn” " -T D,
2 K22 FLIE R B BB AL 2™ T O R AR O B o v, HLUE Zn™ T OB Ak CdS/ Zn™ -
TOHE G ARG KL FUBE AL L Zn™ —T 10, L H B R I 722 2 10 2 S (K 0 1) K 7 10 A% 8. 7E 360 ~
600 mm JEFE K, Ru( bpy)a (NCS)Fl CASFAE M Zn™ T 10, 412K £ FLIE o Bk o 6 46 R0 B 0, W g 7
OTE /Zn™ <110, /CdS / Ru ( bpy) > (NCS) 't B A% 28 A Fi b 4 Ak, 004532 o b £ B 7 S BR L 1. 49 Q1 524
mA / an’, FFER LR V.o Q 704V, JeHEHSE R 1 02% . MK 47 9TLIE H, CASHI Ru (bpy)2 (NCS),
HE(Eg=25&), mT Zn" TOMGHE -
(18 - Q 34 V), TEE KM KMEHK T, CdSHh : E- s -
AT I TAE Zn' " =T D, /CdS b BRI _
P (< 2 ps) TR E Zn” -T O, 24 b, FIM ke 25ev
BRI BT L Zn™ =T D, AR 1 516 FLIAL BT 7= 2 1)
AU K A K 5 [ F. % OTE /Zn”™ =T 0, /
CdS/ Ru (bpy). (NCS), BT F, %k Ru 2t cds
(bpy) 2 (NCS) . 7 T2 R G, RERER E,-

SRS (- 7V) MIKT CcdS T 3l Tio,

(- Q8 V)M E, JRBERASIHE T CdST

W R /N AR&, HRNBF RS, G

BORSABT RS cdsgkRi TG B 4 RIEE RS A S A
b SRS TR CdS 99K R 0 SR T #2 3 Fig 4 Enemgy level position for the excited statg gmound state of bu k
o BRI TO S b, Zn™ T 0,94 B Tl OTE fik B xb e bl b, 1 H 8 S B L gkl S
T VR IR ST

32eV

E(vs NHE)/V
w
|

CREENHAM % A" Jetfol 7 28 A0k (BT 2O S RS Wb 8. WIS, JLA
T SR A et o 7 FERRALLK B R A T B R A B 1L & AR A BT Y G IR A



% 23 TS BT ATEGIK T O, KPH it o i 2 A 52 137

(I MEH=PPY ), % S5 RS o R L TR B ™ R rhuth 0 b OB S T IR o R, 7
MUEH-PPY e, [ 471 R KRS AT 7% SRR T 6T (R0 A3 S b Bl 9 T 0 MR P 6, 7
4 Fibt B et A R, SRR H T S P T A £ AR T 402 S 0
FEo TSR BOR BT AN, SR S R B A, TR P T S BT b, 4R T TR T
LR DD TR 4K T A . FRT, LA SRR S A MEH-PPY £ 2804 AT 12
%[41]0

g5 BTk, B 7 R A MM 7 BA oy BE M & SR, MR Y T REAT R, I H V2 5
SRR R BOR B, 36 T B PR R TS A, BT AAR SR AR X & T SR I HE BT T, R
JSE AN G R A P IR g K T 10, K BH FL b, SORER TR o r R B A B R L

(11 4 RER,ZF 5% . 9K RE LT SR [ J]. WALRHE R 4R, 2002 23(2): 2-30.

[2] BOCRMEE . 99K Rl R B R S BUL HLER BT FE [ ). VB RS 254, 2004, 25(2): 4-9.

[3] VOGELR, POHLK WELLERH, et al Sensiizmtion of hishly porous, polyaystallineTi0, elkctrodes by quantum sizes CdS[ J]. J Chan ical
Physics Letters 1990 174 (3): 241-246

[4] VOGEL R, HOYER P, WELLER H. Quantum-szed PbS CdS, Ag,S ShS;, and B}, S; particls as sensiizers orvariousnanoporousw ide-bandgap
semiconducbors| J|. J PhysChen, 1994 9B (12): 3 183-3 188

[ 5] WANG Cong- jun MOONSUB § PHILIPPE G. E kctiochran ic nanocrystal quantum dots[ J]. Naure 2001 291: 2 390-2 392.

[ 6] TOYODA T, SATO J SHEN Q. Effect of sensitization by quantum-sized CdS on photoacoustic and photoelectrochan ical current spectua of porous
TD, electrodes| J]. R ev Sci Instrum, 2003 74(1): 297299

[7] PETER LM, RILEYD J TULL E J Phowbsensitization ofnanociystallne TD, by selfassmbled hyers of CdS quantum dots[ J]. Chen Canmun
2002 10: 1 030-1 031.

[ 8] ZHANG J Interfacial chaige carrier dynam ics of colb ial sem condu ctor nanoparticles|[ J|. J PhysChan B, 200Q 104 (31): 7 239-7 244.

[9] MURPHY C J COFFER JL. Quantm dots Prmey J]. A ppl Spectrosq 2002 56(1): 16-27

[10] DVINTM. Quantum dots finally cane of age[ J|. Nat Botechnol 2003 21( 1): 32-33.

[11] YOFFE A D. Seniconducbr quantum dots and related systems Electionic optical uminescence and properties of low dinensional systems[ J].
Adv Phys 2001, 50(1): 1-208

[12] NOZK A J Quantm dot sohr celk[ J|. PhysicaE, 2002, 14( F2): 115120

[13] GNGER D S GREEMHAM N C. Charge transport in sem icondu ctor nanocrystak| J]. SyntheticM etals 2001 124( 1): 117120

[ 14] SHEN Q KATAYAMA K YAMAGUCH IM, etal Swudy of ultrafast carrier dynan ics of nanostructures T 0, filnsw ith andw ithout C dS e quan um
dot deposition using lens-free heterodyne detection transieng grating technique[ J]. Thin Solid Filmsg 2005, 486 15-19

[ 15] WIJAYANTHA K G, PETER LM , OTLEY L C. Fabrication of CdS quantum dot sensitized solarcells via a pressing route] J]. SolEnergyM ater
SolCells 2004 83(4): 363-369

[16] SHENQ, ARAE D, TOYODA T. Photosensitization of nanostructures T 10, w ith CdSe quantun dots Effects of microstru cture and electron transport
in T10, substates| J]. Photochen istry and Photobiblogy A: Chemistry, 2004 164 75-80

[ 17] HOYER P, K NENKAMP R Phobconduction in porous T O, sensiized by PbS quantum dots[ J]. ApplPhys Lett 1995 66(3): 349-351

[ 18] CAPOEN B, MARTUCCIA, BOUAZAOU IM. Effcts of the sotgel solution host on the chan ical and opticalp woperties of PbS quan tm dots[ J].
MokculrStucture 2003 651: 467-473.

[19] PETER LM, W IJAYANTHA K GU, RLEY D ] etal Band-edge uning n selfassenbled layers of Bi, S; nanoparticks used to photosen sitize
nanocrysiallne T10, [ J]. J PhysChen B, 2003 107(33): 8 3788 38L

[20] HICKEY SG, RILEY D J Photoelectuochan ical studies of CdS nanoparticle-m od ifided electrodes| J]. J Phys Chen B, 1999, 103(22):
4599-4 602

[21] DEPALO N, COM PARELLIR, CURRIM L, et al Cychdex trinm edated phase transfer inw ater of organic capped CdS nanocrystals[ J]. Synthet
icM etals 2005 148(1): 43-46.

[2] &, R K ALA, 2% CSBALIT T O 20K AR A AT R R [ ). S5 R 243), 2000 21 (2): 295297

[ 23] MCDONALD SA CYR PW, LEVINA L, etal Phobconductivity fran PbhS-nanocrystal/sen icondu cting polym er can posites for solu tion-proce ss+
ble quantun-sze wunable nfrared photodetectors| J|. J Applied Physics Letters 2004 85( 11): 2 089-2 091

[24] BAWENDIM G, STEGERWALDM I, BRUSL E. The quantun mechanic of hrge sem icondu ctor clusters( quantum dots) [ J]. AnnuR ev Phys
1990 41: 477-496.



138 ST A S S N e 20064

[25] WANGY, HERRON N. Nananeterszed sa iconducior clusters M ateriak synthess quantum siz effects and photophysical properties| J|. JPhys
Chen, 1991 95(2): 525-532

[26] HOTCHANDANIS, KAMAT P V. Photoekctrochan stry of sem iconductor ZnO partricuhte filns[ J]. Electrochen Soc 1992
139(6): 1 630-1 640

[ 27] HOTCHANDANIS, KAMAT P V. M odification of electrode surfice with sem icondu ctor coll ids and its sensitiation with chbrophylkh[ J]. JChan
Phys Lett, 1992 191: 320-326.

[28] RENSMO K, KEIS K, LINDSTROM H, et al H igh lightto-engergy conversion efficiencies for sohr celk based on nanostructured ZnO elkctrodes
[J]. JPhysChen B 1997 101(14): 2 598-2 601

[29] NASR C, HOTCHANDANIS, KAMAT PV, et al Photoelctrochen stry of canposie seamiconductor thin filn s photosensitization ofSn0O, / CdS
coupled nanocrystalliesw ith a ruthenim polypyridyl canplex[ J|. J Phys Chem B, 1997 101 (14): 7 480-7 484

[30] &R ML, Frik, & mAa Ru(ll )XEDEGHEAL TO, 9K 2 FLIE [ )] WEAL 2 4R, 1998 14( 9): 841-845.

[31] REGAN B O, GRATZELM. A lw—cost high-efficiency solar cell based on dye-sensitized colloddalT iO, [ J]. Nature 1991, 353 737-739

[32] NAZEERUDD NM K, KAY A, GRAETZEL M. Conversion of light to electricity by cisX, bis (2, 2/—bipyrﬂy4~4, 4/—d'1*,al’ooxylate) muthnim (
II') charge transfer sensitzers ( X = Cl-, Br, E CN-, and SCN-) on nanocrystalline T D, electrodes| J|. Am Chen Soc, 1993 115(14):
6 382-6 390.

[3B] FOME MED, £HF, % AW Ru(ll ) REDE S BUL Zo0 90K G 2L BOER A2 [ 1] J650R % 54% (8 BRFER ),
1999 35(4): 446452

[34] ZFET4e MER, 35, 2. PR /Ru(I)EEWHEL CA(1T) B2 TO, 9K & BRI [ 1], M, 1999 16(1): 6-10.

[35] 3k #i, THIF, MEZ, 5. Ru(bpy), (NCS), YkHilh CdS /2" -T 0, & SRR ZILIEIN 6 A2 [ J]. 5 2R 2 240
200Q 21(7): 10751 079

[36] GREENHAMN C, PENG X, ALIVBATOS A P. Charge separation and transport in conjugates-polmer /sen iconductornanocrystal can posites
studied by photohm mescence quenching and phowoconductivity[ J]. Phys Rev B 1996 54( 24): 17 628-17 632

[37] LU J] TANNKA T, SNULA K et al Empbying end-finconal polythiphene to contro 1 them orphobgy of nanocrys tatpo m er can posities in hy-
brd solhr celk [ J]. Am Chan Soc 2004 126(21): 6 5516 554

[38] ARKIA, SARICIFTCIN S MEBSNER D. Hybrid sohr cells based on inoganic nanoclisters and conjugated polymers[ J]. J Adv Phys Lett
2003 13(2): 165-171

[39] GNGERD S GREENHAM N C. Charge separation in conjugated-polm er/nanocrysal blends|[ J]. SyntheticM etals 1999 101 ( E3): 425-428

[40] GNGER D S GREENHAM N C. Photoinduced electron transfer fran conjugated polym ers to CdSe nanocrystals| J]. PhysR ev B, 1999 59( 16):
10 622-10 629

[41] HUYNHW U, DIIMER J J ALV BATOS A P. Hybrid nanowd-polymer solar cells[ J|. Science 2002 295(5564): 2 4252 427

[42] #HoCfk, MEL R ALy e AT 5L [ 1] BOERH# 5, 2004, 22(5): 372-376.

[43] M, 23RS . B AW MR R AR AL | ). ThREAARL, 2006, 3(1): 2-24.

( 128 )

5 UMINEME 2RI ZRAE T, B T2 AR R H, mEE AR E R (28) 1 S J5IH
(L, B (17)38 23 (27), SAH S, T REOTIEAIEL I Si (ewn) B Sa (e ) IRUHEATH B BE1K
Si(gp1 ) BEBRLm: (M; ), B BEEARE 0 (N), BEE Sui (e ) AHM, HHEAT R R S m,
(G- 1)+ 17 ABEARE, 335 N A RIS NN B 8BIE RN

-1 i
N =D (In)m.: + n. (29)
=1 j=1

AR B A BB e TS R I 7R 2t — DR, IR0 I e VB AOWT 7 AR BN B kAT 12
S, T e R ARG IS S, A VR 2R (A0 BR IR S, N AR AT SR 0 58 ) 1 e N IH]

[ 1] EEZi. 8 3L IR ) — R0 B 5 3% [ 1] HUR ok 530k, 1987, (3): 51
[2] FEZith, £ 2ol BEONXFRBRBORS BOH T [ ] AR R 2222 4], 2002 23(3): 9-12



