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Abstract : In order to settle the problems in the traditional SILAR method for CdS deposition, such as smaller particles and
being difficult to enhance the sensitive layers, an improved spin-coating assisted successive ionic layer reaction method (S-
SILR) substituted for the traditional SILAR method is used to deposit the CdS nanocrystals. The comparison between the

improved and traditional methods is studied after depositing the CdS nanocrystals onto the ZnO nanorod arrays with the two
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approaches. Different analysis methods, SEM, XRD, UV-vis and the transit photocurrent measurement are conducted to char-
acterize the morphologies and structures of the samples, as well as investigating the light absorption properties, and the photoe-
lectric conversion performance of the electrodes. The results indicate that the CdS nanocrystals photosensitive layers could be
totally coated onto the ZnO nanorod arrays more easily by the improved S-SILR method; the light absorption properties and the
photoelectric conversion performance of the electrodes prepared by the improved S-SILR method are more excellent compared with those
electrodes prepared by the traditional SILAR method. The improvement of the CdS deposition method has certain guiding significance in

enhancing the operability of the preparation technology and the photovoltaic performance of the solar cells.
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1.1 ZnO PAREBFEIENG &

LI R R K Bl £ ZnO — YR E RS, B 50, BUE B ZRR BN SIS W INTE FTO i 3%
BOBEIF 90Y, FHHBE 14 Q) S E bl el 7B RS 8UE MR, TIREAEDH P fF 450 C
JB B2 30 min & ZnO FF 2 R J5 , BL % 0. 05 mol/L # Zn(NO;), 1 0. 05 mol/L /¥ F £ P4 ik (HMA) 4
BAKEBAENBTWRBR AR ZoO FTFER FTO SBEBE S HEmME FAZA 20 mL AiHRE N ER
728 Y 5 5% P RO 2 A 95 CCHER N 8 h, BUH J5 FIZR B /K FI C BER A vk 3 R TR ES g F
450 CHBt%e 30 min, 83| ZnO FIKBEH 7SI
1.2 S-SILA % #1# CdS/ZnO #k & & E

ARCERE—FP2H A S-SILR B4l 4 CdS/ZnO Ik E GHE. BH5E, UARIER L ZBEME B FK
BB AR B & IE% M a WA 0.1 mol/L Yy CdClL, B GBS BRMEMRL V(ZED) : VOKk)=9: 1,b
VAW 0.1 mol/L A Na,S W GEAEFEREL V(ZED : VUK =2 1);RE . BAEKE ZnO gikES
FPEEFI L) FTO T 3538 B 25 W BT ZE MR X A 3% 4% b, IS WAR 43 BB B 100 L A9 a S VRFN b ¥R, SB/5
¥R TE R E, 35T 1 500 r/min 33T HATHEWR 2 DME R BIER SR G HEBAK ML ER R
WPEEWR T, X CdCl, 1 Na, S BN AT TE B — 2 CdS B, i bR e i i #2 i9 R A BR824 v LA
RIBARIR CdS ek JZ 8, A 3cH CAS MR 2878 7,9 1 11 B BB BT A R BA G H, T
300 CHB%E 30 min, HAB AR CdS JRRZEE B CdS/ZnO 4k 5 4 W, 4 Bl 47 4 F CdS(S-SILR-7)/
Zn0,CdS(S-SILR-9)/ZnO } CdS(S-SILR-11)/Zn0,

Y X B R B9 S-SILR J5 i i e iy SILAR J5 ¥, F| FIAH A 89 CdCl, #1 Na,S ¥, R FIE G0
SILAR J5 ¥4 T CdS/ZnO AR E G HME . SBRERWMT HAEKE ZnO YIKRBEHFEFS K FTO FH
PEIAKIRTE a VWb W 40 AR 2 min, ZEBK MR EWMBEERT . ES—E CS K, EX ©
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Fi 3£ B PerkinElmer /A 7] Galvanostat Model 263A RIfE B v {3 H BB H K 0.4 V, HTHRESCHE

2 #R5iHiR

B 1RAKMAERTE FTO SHIIEFHIE 1A ZnO #F)2 K ZnO FKEH 7 FEF] Y IE & AN E SEM
B, 1D LEH,ERTE FTO FHIH ERY ZnO F 72 A BRIE 94 K BURL , B0 ¥ 50 5 7R s & Al Bk
PARE ZoO AN B9 7 BOR G54, REDEW , HAR LR 100 nm, 1A 1 b Frm; HE 1 O " LIE H,Zn0
MARBEREBFARZo0 JORBERELAR 1.5 pm, I HEE S AR HTR CdS #4t T HERYZ

a) ZnO ¥ M IETH SEM & b) ZnO g4k #E P45 IE T SEM & ¢) ZnO FKBEFED| M SEM B

B 1 ZnO#F EwE&H SEM B & ZnO 4 k4 %7 £ & f= & SEM B
Fig. 1 SEM images of the ZnO seed layer and the ZnO nanorod arrays,

top view,cross-sectional view

B 2 4352 R A E R SSILR FiE(E 2 o—F 2 D) FIE SR SILAR k(B 2 )—& 2 b))l
W CdS/ZnO Gk B AW IEA) SEM E, B SEM IEMH E R LLE 3,2 #7380 LR T CdS 45K & 1t
FF] ZnO GRS o, HREE CdS YUBUZ BA3E I, 2 F0 7 % fr 8 CdS B9 JE B 35 85 3% s %ot 1B 2 D A
B 2 PR 2 #or ki SEM B R AR I, ETIARE CAS KA E REMIIFHBE R, R EAEK
F B B AR RAE A, X —HE A CdS VIR E R Ak #t /5 /) S-SILR F ik AEBEEARTM 9 2,
&5y SILAR J7iE M T BRI VLA 15 253 I 2 o 5B 2 @ FTAE B, R S-SILR ik S U E$GE
3 11 B8, ZnO 9K 5 £ 10 A g CdS T B 35, MR AL S SILAR FRULH 20 2RANGEIE
ZnO Yk A RE S, HIL ARG SSILR F U CdS, B4 5 BNt ZnO 44 5% 4 [ 51 1 43
B, HE A rERE,

&l 3 43 B2 ZnO 44K RS I CdS(S-SILR-9)/Zn0O B4 #E K XRD B, HE 3 A UFEH, K
P2 19 ZnO QUK R B 5 B R 7S 07 48 BF 0 BLBR R 454, HL (002) & T B9 A7 5 1§ B 3% , iX 5 SEM & 51 ZnO
EETRRHFTREEARKE B, HE3DAUES, R SSILR FEUIH CdS kB2 ENE S H
i XRD ERETE 20=26. 5°4b B T BB/ T5 4 460 T CdS BT 5 s, 3iF 52 T 3% 07 ¥ L Eh 8 CdS 44K & UL R
B ZnO GORBEFES . B PR A K ZnO002) 5 AT 5 et TR 80, AP EMR A CdS 77 § A 2
e EA W, BT LA CdS AT ST i R BI & 3 b) i G Bl

Bl 4 43 52 B4k ZnO FK B FE S R A B HE /5 19 S-SILR 3 fifE5e i SILAR J7 ikl % A [F] CdS
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f) g)

h)

a)—c) :S-SILR J7 ¥ il & B i) IE T8 SEM & ;d) : S-SILR J7 ¥ il & W B A9 M SEM &5
e)—g) :SILAR J7 ¥ £ W i IE T8 SEM B ;h) . SILAR J5 8 il % W B 0 U T8 SEM. &,

A 2 S-SILR #= SILAR 4] &% CdS/ZnO %k H 4 % o4 ;£ & f= il & SEM B
Fig. 2 SEM images of the CdS/ZnO nanocomposite arrays of top view and
cross-sectional by the S-SILR and the SILAR methods
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Hg.3 XRD patterns of the ZnO nanorod array and the CdS(S-SILR-9)/ZnO nanocomposite film
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Fig. 4 UV-Vis absorption spectra of the CdS/ZnO nanocomposite film and the comparison of absorption spectra
between the CdS(S-SILR-9)/Zn0O and CdS(SILAR-15)/Zn0O nanocomposite film
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F LBl ZnO 40K BE 5 BE A IR G LR BR F 8 6 X, X 2 32 ZnO 2578 58 B A 98 T R , SRR 2 Fp R[]
J7 R UUAR CdS #9652 6 W8 IR 59 06 I Y B 4R R 2 W] LB X 550 nm 245

YT 2 Ol R AR CdS BEE & MR Bt 2k kg H T LUA I, BEE CdS JiARE By 3
SR R B JE Y S-STLR J7 85 il 45 9 52 & B8 A ke 4 TR WSO R B AR B 2B Ak, LS O IR O3 B8 ) S 396 8% , 17
F &G ) SILAR J5 3 48 19 &2 6 HE 6 W 5 BE B LR D6 IR W B o B — 8 2 B 9 9 B 2 2R IR AT I8¢
KNI, i TR G R B S5 hR B8 58 BE A ¢, T 281 98 2 5 9 0K & JURL /NVA 56, BT LA 2 i CdS
UURT B B RS R Oba% Ry XA FTRE S 2 A7 i B il 48 CdS 9K @ UL A KHLEA 6, R TiIX
— [ RE 2 4T #E— B BT .

HE 4 O LIEH, FEMAER CdS FIAREE TR T, XF 1 2 # CdS YL 5 i, it Bt W R B ik 2ot
W et Bl , CAS(S-SILR-9) /ZnO & & Wt T CAS(SILAR-15)/Zn0O B & W, X 3t R ik #m S
SILR J7 3 A AT LA a4k il 4 T 20, 7] B ik W] DA 32 /8 2 6 Ve B8 19 D6 I W P BB X T BR 5 R A ek 9 S-SILR
Tk Pl & 2 A IR RE 23 A Bk R s e

&l 5 4370 2 R F M E 9 S-SILR 7 ffE 4t iy SILAR J5 kil By CdS/ZnO 9k & & R TE T Wt
XA R T B B 25t v U B 1% LA S CdS AR & B AR L B CdS(S-SILR-9)/ZnO #1 CdS(SILAR-15)/ZnO
REWEABRS R EX A, BES OMES DA UEH, i E A BEEkieEm Ry higiae, L
% CAS UiRRZ B3 m, 2 #h 7 il & M E A BOL R R 2 I ET R B BRI Z B S bR Re AT /Y
524 4 B2 CAS(S-SILR-9)/Zn0O & CAS(SILAR-15)/Zn0, 3% 7 LL R Y6 4= B FiF 19 72 A= K% 43 B8 AL o o fi
B BEE JREUZE CdS K FUURLE R 38 0, 52 4 B AY D6 TR o pE RE R 3, e A s R 5 0 A AT O BB L B
Rm R L2 CASHRBNHENS ZHERBARBEMARMARA RSB, R4 H A BT R
ML, HE BV FHERREERY,
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r i 3] y ° 12 it 500 nm
10t L < 8 ' 310 o
8 £ S g ‘
6 = "o 530 nm
4 % 4 & 4 !
2 i -
2r £ e 2 iy
(s L L | | | # 0 | L | K | or L L I L |
80 120 160 200 240 280 80 120 160 200 240 280 80 120 160 200 240 280
B} 8] /s i} 8] /s 5} 8] /s
a) R BEJR 9 S-SILR 73 ; ¢) CdS(S-SILR-9)/ZnO 1 CdS(SILAR-15)/ZnO
; b) RMFEL SILAR Irik 84 WL A LR L

A5 CdS/ZnO A L& HBMAETRAARERRA KK T e85k &R EH# & CdS(S-SILR-9)/ZnO
A= CAS(SILAR-15)/ZnO £ & ¥ BE a9 wk & 0 i xt e B
Fig.5 Transit photocurrent spectra of the CdS/ZnO nanocomposite film and the comparison of

the CdS(S-SILR-9)/Zn0O and the CdS(SILAR-15)/Zn0O nanocomposite film

HE S 5E 5 A LFES, 5&5 8 SILAR 7k, R sk iy S-SILR J7 B il & 19 2 & B B
BT S BB R 56 X R4 N W] WG X B 58, f i RS YA M B K A 440 nm £L 88 % 470 nm),
X—85 2 MiEf &R 4 BRI R -, B 5 oM 2 Fkd b dE % i1 CdS(S-
SILR-9)/Zn0O 5 CdS(SILAR-15)/Zn0 2 N8 & BRI BESC i M B S 31T T X . 5 R B R T W4
JEX Y 410 nm BEEZ Ah, FEH AN BT A MK K T, SR S-SILR F ikl & E & BB E T4 4%
iy SILAR J5 %%, 3843 VLB T B0 J5 B9 S-SILR J7 vkl 45 59 CdS BA Bt 5 it st dg

3 &% &

¥ &5 SILAR ¥ H R M T2 UG e T2, KR T —M2H i SSILR ik, yHl& T CdS
40K & BURL , 43 R R IE 2 FpO5 B8 CdS 44K g VTR B ZnO Gk 7 145 o, R i SEM, XRD R1E T
BAEEBENERAMEEW MR T 2 A B SRR MBS L . 452K, A AR S-SILR Jrik
VLR CdS B hnfEHE4A B, H 45 19 CdS 40Kk SR BZ ER G TE B ZnO GIRE P S22 a8, HR AH
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T &) ZnO/CdS B & MR R A e F etk BEE L 5. 5 )5 # 23 S-SILR FF L UL AY CdS
R 7R K FH R b 2 2 R B R AT BE— 2 B IR R AT 5T
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