WA HT BEERMBSIIE \Vol.47, Suppl.1
2018 4 7H RARE METAL MATERIALS AND ENGINEERING July 2018

CdS. CdSe th[E81t. ZnO
Bk, BEE Y wEm

BRI CHE L F R

kR, F58°, HER’®

(1. SAEMEPE RS, TI76 FAE4E 333403)
(2. EERY BHUBESHM T ZEKESLKE, JLi 100084)
(3. HMKZ HEMEEFESLEE, S KF 130012)

O ECRARAE, MBS I (FTO)RM M & ZnO 2, AR5 AKMEHI%& Zno gk, HH®E
5 F 2 (SILAR) S I Hb K CdS. CdSe & F M yTARAE ZnO R, FOEBHM . FIH X $FLLATH 1 (XRD), #k

SHA%E T BB (SEM), B RSN I T REM I 450 . TESUAOE Bk 2 PR

SREW: 5 ZnO grKEEMLL,

2 4 CdS. CdSe PLJA, FEM MG B EREA R KRR . Hrh, CdS. CdSe IUTAR Bl %48k 4 [, CdSe(4c)/CdS(4c)/ZnO
RSB BB R R K, N 1.894%, 4l ZnO HLAR I 17 %,
XHEIE: ZnO 49KHE; CdS BFA; CdSe = ii; JHEHAUE

hEZESES: TM914.4 XHERFRIRTE: A

X EHS: 1002-185X(2018)S1-383-05

YR AR 1 F 5 SRy R BH R F it s AR 10 PR g 25
K THLE,  LGEK 5 R R D9 — AR BH B FLB A
Fob, A FEE A K 45 1 O FH R FEL O B A I 4 SR K B R FL
TPF 90 A3 10 A A, A R % R B 4 < 1) — AN b
wr o ON TR R OR, R, R
MRS I, RIS G, FRATTF5 B o502 DK B A HL it
il H A

ZnO R EAMEF I M2 e, 4%
7 2% T B S AJG A5TT RR A A BH i R 2 AR Ol R AR A
RO B BT ZnO (AR 5 1 (E4=3.37 eV) % i AN g
A FAHKG, SEHOE BB ECR LR, £ X
B FRIL, RN FIE CdS (Eq=2.4 eV)Xf
ZnO AT IEM, W TR A T A I — ol
AR TS, — i T CdS KA AR TR BT LAY
Ji K BH R FL v ) S R e RS Bl s 5 — T, 2 AR AR R
JE AR IR AR TR A 57 I 45 0 e 0% 78 ST X S Y
Y, AR B AR T, BIKER T IES L
R, WEKFFAr, X LA A R T B O i
I ELN

1990 #F Yoo MHEGEFMIE 7 HAETRNM
CdS %t ZnO WL MBALAER, RS OGRS N ATBUK
KA v HO 4 g R U0, (H R 5 HLY R
FOb SR AT AR WA, R, FRATTEA] CdSe. CdS
PrEI UL ZnO ghKps B 1) DUSE I B2 s HOG P g

It HEE: 2017-07-18

DAHA A 0] DU A AL G R Ak R BH BB H it . AR F 72 A
FTO i% B S LR BE IR, SR VA -4 fe v A /K 4
Hl#% ZnO GoeKAEES], ESAHBUIRE (S-CBD)
A% CdS. CdSe &1 ri, H[FEIB ZnO HE BN, 15
BT % ZnO 8 R B AR A2 K 26 BA & CdS. CdSe B
[F] B4k ZnO R 1Y) fge L 25

1 £ I

BERREE, N/KEGERREE, ANIRH AN, Wik, &
s, BALE, WRRER A A i aliln, bt
A=,

D8 ADVANCE #! X 5 2T 4% (f5[E BRUKER-
AXS B BR 2 7] )5 ISM-6700F 375 & 5 145 fi T B A se ( H
AHF); CHI-660D B HL b2 TAEW ( LifFRBALEE
HIR/ATD; CEL-5500/350 ZUGUAT Yo (b st o # 495
BHEAR A,

HY 100 mL & - H Bk, i\ 10.975 g BEFREE A1 3.1
mL B Z G, fF 60 C FHtHE 2 h RRid A i s
gz, FH$ERER % ZnO ¥ E, SW )5, BN 300 C
() F- A8 HH T 10 min, EE 10 X FEAHE AR 500 CH#A
WbFE 2 ho Z JE¥K A ZnO K &2 1) FTO Ji#A 0.1 mol/L
FIRSEREEFN 0.1 mol/L [RI7S L H B K, F
90 CHJEFHIRIE 10 h FEHIER T, 18 ZnOo 9
KARIFTO FEFIHEEL., FE ZnO 49K 5E A 0.1

EEWB: ExAREH#ES (51302118); =T AR TR S (103037201); THE AT TRZ#E S (GI13619); HMRKHE
AR} E 5K B SRR = PO (201313); VAR K0 UM & SR 4l T2 [ 3R s e = 0 (KF1211)
TEB BN R, 2, 1981 424, 1L, YR, SRAEEERE 5, TIVE SefE4E 333403, Hiif: 0798-8499678, E-mail: zhaowenyan@jci.edu.cn



+ 384« WA & EMES T

4T %

mol/L 5L HE LB W A 0.1 mol/L B AL AH 7K V& L
o, BT RS CAS(n)/ZnO PR BRI IR
AN E0.1 mol/L FrAR AR R 84 7K ¥ AT 0.1 mol/L S AL
R . B R T AEE AR 400 TRk
H1h.

2 ZFER5e

2.1 X L0785 (XRD) 734

1 79 CdS. CdSe 737U 4 Bl T 434 5 1) XRD
BT, A5 A B e ORI . BT BUR Y, i
LEHM ZnO B B, FAE X A1 g A 35 T
JCPDS -k (36-1451) #HXf8i, H.(002)U 55 B B 3 &,
RPN TT 5 R E) ZnO, K7 ~[0001]; H
KBTS0, MATH 4R ZnO AT ST LA, JE7E 20
K YN 26,5289 51.8259H1 49.7419H Bl T /i,
TX UG AF 43 T3l %o} B3 7S T 4R 454 CAS[ICPDS No.
41-1049] 1) {002} , {112} & [ A1 57 U7 N BE AR
CdSe[JCPDS No. 19-0191]f{311}f1H . ¥l CdS AN
CdSe ¥J I E AAE T ZnO PRI R .
2.2 HEFHFAWBTEMKR (FESEM) 71

WK 2 R AreE s R e (FESEMD B Fr .
HrhE 2a 254l ZnO GOk FEMIHE E, 4fEh I IE
W, MWEFITLLEE, Zno gk iedE B4 K FTO
R, HAVEEST, REDGHE, KEZ 3 pm, #1T
RNIENIDTE, P EAZZ 300 nm, B4 MBH, H1
A A VI . ] 2b~2e ¥ CdS/ZnO Kt , B CdS
Syl 2 8. 418, 6. 8, WERWLIEREMEH

UUAR 2 [l CdS J&, ZnO 9K K135 &) 4 A % /b &
[ /NRL, 5 AR PTRL CdS IR AEEE (LK 22), &
T B B HLRE T AR 2, ULBH CdS EUIRAE T ZnO gkt
(2T, ORI R ) K218 30 nm. T 4 B8 CdS A,
CdsS Hiki ] 1%, i 6 1B CdS &, ZnO Tk JLF
AR CdS Wik o5, ViR 8 ElJE, CdS Rk A FE
i 1 ZnO gKAE MR TH, T H ZnO K T4 — 2 CdS
Tk HERR, JEREKZ) 100 nm, 5 EARE S DU B AT
W%, ZnO FKFERINI CdS MRk . K 2f
9 CdSe/CdS/ZnO #¥its, HeH ik, CdS A1 CdSe 174 4 .
MEFFTLIE H, ZnO 4K CdS Al CdSe ki oe 4
.2, Y CdS Al CdSe Iy AE ZnO gkt .

=(002)

25000 ° ZnO
1200
20000 800
g
> 15000 - 400
2
£ 10000} %
5000 -
(100) EOl) (102) (110)  (103)
ol [, o - -
20 30 40 50 60 70

201()

Bl 1 CdSe/CdS/ZnO Ff il 1) X 5t 26477 4 it
Fig.1 XRD patterns of CdSe/CdS/ZnO sample
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Fig.2 SEM images of bare ZnO nanorods (a), CdS(2c)/ZnO (b), CdS(4c)/ZnO (c), CdS(6¢c)/Zn0O (d), CdS(8c)/ZnO (e), and CdSe(4c)/
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Fig.3 J-V curves and the corresponding I-t curves for the ZnO
nanorods (a) and CdS-sensitized ZnO electrodes:
(b) CdS(2c)/zn0, (c) CdS(4c)/ZnO, (d) CdS(6c)/Zn0O, and
(e) CdS(8c)/znO
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Table 1 Parameters obtained from the photocurrent-voltage
measurements for the composited film with

diffierent CdS electrodeposit times
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0 1.156 0.412 0556 0.200 0.233 0.111

2c 1.224 0.778 0.790 0.412 0.341 0.325

4c 1.267 1.856 0.736  1.082 0.339 0.796

6c 1.265 1.242 0.824 0.687 0.360 0.566

8c 1.292 1.001 0.852 0572 0.377 0.487
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Fig.4 J-V curves and the corresponding I-t curves for the ZnO

nanorods (a) and CdS, CdSe Co-sensitized ZnO electrodes:

(b) CdS(4c)/Zn0, (c) CdSe(2c)/CdS(4c)/zn0,
(d) CdSe(4c)/CdS(4c)/znO, (e) CdSe(6c)/CdS(4c)/znO,
and (f) CdSe(8c)/CdS(4c)/znO
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Table 2 Parameters obtained from the photocurrent-voltage

measurements for the composited film with

diffierent CdSe electrodeposit times

CdSe VoV Jsol
circle mA ¢m
Oc 1.267 1.856 0.736 1.082 0.339 0.796
2c 1.233 2.524 0.664 1.304 0.278 0.866
4c 1.206 3.787 0.801 2.365 0.415 1.894
6c 1.024 3.617 0.591 1.733 0.277 1.024

8c 0.962 2.312 0.549 1.162 0.287 0.638
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Preparation and Photoelectrochemical Properties of CdS, CdSe Co-sensitized ZnO
Film Electrode
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Abstract: The heterojunction photoanode of CdS, CdSe quantum dots co-sensitized ZnO nanorod arrays were designed and fabricated through
simple methods. In this process, CdS and CdSe quantum dots were prepared by a successive ion layer adsorption reaction (SILAR) method,
and one-dimensional ZnO nanorod array films were prepared via ZnO seed layers by a hydrothermal method. The structure, morphology and
photoelectrochemical properties of the samples were studied by X-ray diffraction (XRD), field emission scanning electron microscope (SEM),
and electrochemical workstation. The results show that the photoelectric properties of CdS, CdSe quantum dot sensitized electrodes are greatly
improved compared with those of ZnO nanorod film electrode. Among them, the photoelectric conversion efficiency value of
CdSe(4c)/CdS(4c)/zn0 is 17 times as large as that of ZnO nanorod film electrode, up to 1.894%.
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