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Preparation of Zn/ZnO electrode and its application
in flexible hybrid solar cells
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Abstract: Uniform ZnO nanowires arrays are grown directly from and on Zn foils under hydrothermal conditions at a relatively
low temperature. Scanning electron microscopy (SEM) and transmission electron microscopy ( TEM) analysis showed that the
prepared ZnO grown perpendicular to the substrate, and the X-ray diffraction (XRD) confirmed this structure, Zn/ZnO/P3HT
hybrid electrode was obtained by coating poly 3-hexylthiophene (P3HT) on Zn/ZnO film, and the ultraviclet visible absorption
spectra (UV-vis) indicated the broadened light response range for the presence of P3HT. It was found from the photolumines-
cence (PL) spectra of Zn/P3HT and Zn/ZnO/P3HT electrodes that the PL emission intensity decreased for the latter one,
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indicating the excitons dissociate at the ZnO/P3HT heterojunction interface before charge recombination, Based on the prepared
electrode, flexible hybrid solar cell with the structure of Zn/ZnO/P3HT/PEDOT :PSS/ITO was assembled and the photovolta-
ic performance was measured under simulated sunlight (100 mW/cm? ). The cell gave open-circuit voltage (V,.) of 334 mV,
short-circuit current (J..} of 1. 72 mA/cm®, fill factor (FF) of 0. 39, and the photoelectric conversion efficiency () is 0. 22%.
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. OkBAEE,Zn FEECRKEE, EH Fig.1 Schematic diagram of a backside illuminated

vk H TR, W Zn R EEBEER ZnO B flexible hybrid solar cell on Zn foil substrate

. B 287 ZIn F EEKBH K Zn0 W
. BERR MK ZnO & Zn i EW4T6 LER
¥ EEULE 2 ) ; AEMAELE 2 b))
APEH 1Kk ZnO RAK 7 pm, BARTEHIH
AR EHA BT L B & AR OV R R
KREFEF]E 2 o R 45 AR BRI HE ,
AUEH ZnO gIRERREEFOLE TR E
H, HEH 100~200 nm, 5 2 OHFHREH
EHRAMRTHWE. NBHEEH B K
(HRTEM, LE 2 OEHEED A LIE W, @& E
3k 0. 52 nm, HE X ZnOM™ |
2.2 XRD $#f

X Zn i & ZnO 99K X # i #47 XRD 43
B, MR R mE 3 frmn. WE 3 A LLERE , % YT - :
34.4°,36.2°,47.5°,62. 8°f1 72. 5" A U I B YAt 45°(SEM FIR A)TEM B E A S AE 5 E R

FRAE S, 2 5 TCPDS(36-1451) X 8 , X 26177 5 14 A2 ZnOAKZEEF HHR
A REE ZnO B (002), (101),(102), (103) Fig.2 Morphology of ZnQO nanowire arrays

00D Fi T, ZnO AR FTHHH G, (002)
ER AT SRR, AR —4E ZnO PRERFE c TS ERE, X5 AHEBENERME 2. B4R,
XA —4 ZnO Gk REEF| ] DR —NMER FHBEN A 4B F R RN R EE.
2.3 EaH

T Zn/ZnO ZRHE R P3HT B4 3] Zn/ZnO/P3HT Bk, AT RHAAFAIREY P3SHT K% m N
P 3F Zn/ZnO F1 Zn/ZnO/P3HT B #HFT T UV-vis JGi&#, WE 4. XA, ZnO 7E 400 nm Z BT K
EHSXA A BRI HER P3HT JF BT 400~600 nm HIPFE R, X5 F PSHT fymafi. #iB PSHT i
FERE TS, XX FREAMFAFMNEEZRKHEBAEEREEFMN.
2.4 WHBH

ZnO A n B4k, P3HT K p B T4k, P3HT WEAANETHRRELE  EEENEALLESS
InO W& pn BRELEFE, AT HRERTFHEE", HIK, % Zn/P3HT BARM Zn/ZnO/P3HT BRFHT T
TEIER WX, WE 5. 54 P3HT A i, ZnO/P3HT Z4L IR LR G5B BEREL, R P3SHT F %
AR FEREAHMPRAETHMASE, . XHETUB BEHES BREBRTE - RESEMNFEBENE
B g,
2.5 MtEeEd

£ 100 mW/em? UKL BE T, WS #2K Zn/ZnO/P3HT/PEDOT . PSS/ITO [ A FH B 1 59 5%
MR, JFVHIZRILE 6. BMMFRREE V.. h 334 mV, GEBEREE J. 8 1.72 mA/cm’® HFERF FF



546 waddE K E2R 2014 £

3 A
A §
i
E= =
z E
Ez
s .8 g g
e 15 . $ 5%
1 1 1 1 ]
30 40 50 M(O)GO 70 80 300 200 500 e 600 700 300
B3 Zn/ZnO #HRZH XRD# A B4 Zn/ZnO F= Zn/ZnO/P3HT & 4 84 3 S} dlk .38
Fig. 3 XRD of Zn0 nanowires on Zn foil Fig.4 UV-Vis spectra of Zn/ZnO and Zn/ZnO/P3HT electrodes
i 20
16
" < 12
Ez -l
= 0.8
3
04
500 600 T(I)U 800 900 1
% K-/m 0 400
HEV
B 5 Zn/P3HT #e Zn/ZnO/P3HT w48 4% & X & 45 % B6 ZHaibkmeie VLG
Fig.5 PL emission spectra of Zn/P3HT and Fig. 6 J-V characteristics of flexible hybrid solar cell

Zn/ZnO/P3HT electrodes
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