EE b Sl ]

FUFARTREEERESHAERRIN A

LIRS AR FEEST O BERST R B
A EFRHKBERL PEBIEREARR SR E GG Jbat 100190)
(2 MR TR MERYS TR s 210009)
(3 FFERY KIOKFEHAFHELALEE L 200092)

MOE IR S IR SR N ZE G IR B9 R R —  f B ZoO 98RBT R OB HL PR AE L IR R TR RE TR 5 2R
S5 v B 1O % S BRE U5 PRE Y AT RS U R R R B R B R S ZnO 9K BE R e L TR BB 5 1 B A5 4 DA
KL, CEE N ZnO WSS T & AT TR A I T ZoO 9K BB A TE B9 4 iR B 2R 1Y R
Wi, SR 5 7E ML FE A B FE AT T ZoO SR ARHE BE IR 5 20T A9 LT 4 S0 R S ol e SR A O B BE L 3B i Y
I

S@E UL GORBR . B ARV, FR

7Zn0O nanomaterials and related applications in energy
and the environment

QIN Hong-Chun'?® GUAN  Zi-Sheng® LI Wei-Ying®™ HE Tao'!

(1  Key Laboratory of Standardization and Measurement for Nanotechnology

XIA Yu-Jing'?

of the Chinese Academy of Sciences» National Center for Nanoscience and Technology s Beijing 100190, China)
(2 College of Materials Science and Technology ., Nanjing University of Technology. Nanjing 210009, China)
(3 State Key Laboratory of Pollution Control and Resources Reuse , Tongji University , Shanghai 200092, China)
Abstract As a photoelectric functional material, ZnO exhibits great potential in energy and environ-
mental applications, which are currently the major issues confronting human society. The photoelectric
properties of ZnO are closely related to its structure. We therefore first give a brief introduction to the
preparation and structure of ZnO. Next, we discuss the defects present in ZnO nanomaterials and the
influence of doping on their properties. We then give a detailed discussion about their applications, with
special mention of photoluminescence and solar cells. We envision that the research and development of

ZnO nanomaterials may help to achieve the sustainable development of energy and protection of the envi-

ronment.
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S AR RE A K R G, OF M AR 15 5 BN AR B A ik
55k 1 45 U A TS IS

4 InOMERH T ZEHEH N B> HSCs

ZnO 25 NP NR NR NR NP NP NP NP NP NP NR
FHHLL4 | P3CT | PSHT | P3HT | PSHT-TiO, | P3HT | P3HT | APFO-3 | MDMO-PPV | P3HT | P3HT | P3HT-PCBM
FL %G R 0.05 0. 20 0. 04 0.29 0.9 1.4 0. 45 1.6 2.0 2.4 2.7
Sk [50] [51] [52] [52] [53] [54] [55] [56] [57] [58] [59]
x NP Rngi KRBk, NR %R 90K %
+ 585 .
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EE b Sl ]

6 S 10BN K MR BR3E P B B A

ZnO SRR G 1Y U T L BB AL RE S5 1k
itk re AR ALY AR E SRS T
g AR RS IR B RNS e I bR S i B A 2
PO . ZnO G0k fi A0 B B AT ROSE /D | L 3%
R L 2 18 J 7 FC A6 S 4 2 i M 5 0 P 3OS
RS S S TR AR G VA 2 2001 M E R Lk LI 7 N ]
JEF 15 B BN R s I 42 ik T, o 45 L A £ 30 1 32
B v T AR AR ).

ZnO YEHEALHLEE R . 24 ZnO 32 31 RE & K T 2847
B FE 61 BT B A A BRGE B S, e AR
T2 O L A A A B R R R Y 2R
5 3 1T W R 19 ) 5 A D B SR Ak S B S A L L
ARG A R S, RE BTG e b W E &R T
(Me" IR, i HL A= H 1 38 5 I B ) 480 < ko
ST S A5 I AR B AT 1) BB SRR B A AT BILA 1Y
PRI A HRE(OH ) R A 71 B 1 (O, ). A28 X
TRV SRR 3 T B S I AT A R R 1R R T LG
Az 23 SO B HLAT AR SR Y SAA RE 1 L BEIE I RBAG H
53 F B Corganics) S A I i o — LAk ik L K F1 TE AL
Y. B R AR T DU R R R R

ZnO—~>ZnOCe , h") (D
H,O +h"—> «OH + H" , (2)
O,+e >0, , (€D
0, + H'—> HO, - , €]
2HO, « = H,0,+ O, , (&))
H.0,+ O, —> «OH + O,+ OH" , (6)
Organics+ « OH— CO,+ H,O , 7
Me"" + ne >Me . ®

HARYAK ZnO WA LTS P &, {0 LA AL AL
AT ME LA 2 52 By i 4 ) AT B2y R 3. 2
eV ALHE ] F K BH A8 19 58 40 63 43, B i K BH i 1)
FHRCRAR. Ry T v A Ak 3% 3 % oK FH 6 % 1)
TG AL S bR R 8RR T8 e A A 45 I
P nAE R & ZoO B R R 4 s B (AL AN
Co %) 51 A S Ak B 1Y 2 T 5 S A% b OB BOG AR
R RWAG UL (7 e sl NN YN (T 0 =10 ot = 3 A s )
RO SROGAE A R i AL R e R 4
J& Chn N 28, HoBal (i N 2p) B ZnO i (3
BE O 2p) K AEZAL A LW 11 18] W] 06 B
o TEAR T NP 2% 5 B8 2R T 7 A T UL I A, 3
I 21 B 7= A DT 2 R A Ak T T
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16 ZnO R Ag %5 Y RS T H Fermi BB
() 5% 42 @ . 7F FL AL BB i Schottky 422, 901 O
AT HEINES R ECA R T 1 BERCR,
M A 2548 o DA AR ORIl ZnO 5 55 4b
— R R EE S T AR SR Fermi REHZ
B 776 25 5 8% 76 B ALY il — P 4t i 377, T 4 1
JEAE B T Y o3 B KR RN G Ak sk RS 5 A,
WR 5 HAE A0k AR RE = A e A 3 L X0k
B2 5 e At B 0 B . T E — 22
(&

7T HFRIE

ZnO GRFE R B B 25 0 55 O o 2 2 5 A9 F 5
TAR AR KR JE E o E T HAE T 76 fE I 5 2 58
2 ECIE R A B TS R LA b G IR A
A IS 5 S g FE AL AT 5T L — 2 ] ZnO B9 — L5
il AR ) R Ol L o R 49 0K A R B4 R S5 9 4
AR, gEmi4e B B 20 55 A 55, T £ i
M RE . e 28 L OE 52 B A AR IR 15 A 05 4 s
FR 0 . 3 B o 33 6 AT 52 0 a0 i Xof A OG 45008, 4 Tl
KRB B 5T 5 K 8 7 A= AR B 4 s A .
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