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2.1 X F

SEIG I F A Zn(NO3)2-6H O (RS R 8E, AR EHT B THMRAF]) Al CoHiaNy (N L %
VU, YL HA ) B oM.
2.2 ZnO PKBFFEIIMHIE
2.2.1 TiO; FREHIE

P A 23 0 B BUCBR R Y T B (CP)68.07mL, ¥ 5| JC/K £ B 46.65mL, 11 il 7 — & B Ji
19.29mL, A= DR RBEHE 1he (SkERIU T . Jo/K O BE: 2B =1:4:1(BE/R 1)), 5
F e f3 B UG /K 2 BE 134.01mL, 2655 T-/K 6.83mL, #2882 (&K BE R 37%)0.5mL Tk B AR o
BEHE. (FETK: R =2:003(F/KN)) REHRESWEAN=ZO BT, HimZHHE
15min. FEVEIEHRAL 24h J5, BRI FHERE.
2.2.2 TiO, FEMHIE

Wik i A JOK CREFI X8 KU, H AT SR AR - 44, $& P03 BE 2 3.0cm /min.
BAATZR: fisg—RB)E, EHRRS T T4 10min, HH25 R, fise/a T 750°C T B,
FEAR R 1h.
2.2.3 ZnO PK#ZHEFEIINFIE

A TiO, WLy Rk F /K F ik A 100mL 0.025mol/L (54 BR 4% (Zn(NO3)s¢Ho0) Fil
0.025mol /L #y 75 I F J U i (CoH1aNa) B9 K¥EWEHT, 76 70°C RV 40 5, %W ER%
HJg, R B JGK B ZE 18 /K % OF B AR I T DA 45 SRAR 3 A
2.3 ZnO WKFEHMRIE

R BB SR F B 7 BAEE (JEOL JSM-6700 FESEM, [LAF 1, [ 5.0kV) Fl 1% 5t B 7
B4 (JEM-2000EX TEM, T/EH N 160kV). & & B4 H R B X 5T 2 K AT HHY (XRD,
D/MAX-500, {85 ¥ Cu Ka).
2.4 ZnO HAKFEEIR I

K A F6 6 (RF-5301PC, BL Xe }T N J6IE) EW AR B A=338nm il & ZnO 44K
W 3] JHE RS 1) 56 6 1

3 ZRFITR

3.1 ZnO 43K 5110 RAE

 1(a) K TERE R L A4 4 2040 4 THO, AURRLT-HY SEM BB Jr. AT LUE i TiO,
KR T4 B 51, RT3l 15~25nm. 4R Ji5 T 56 16 B 0 B B MO 0.025mol /T,
Zn(NOs)-6H20 Al CoHioNy ZKHEW AT 70°C |RY 4h J5, B JZE 08K e B T, /850 i
1(b, ¢) BR 9 SEM B& 7. W 1(b) Al LAE 5] ZnO 4k 72 il B A Az K 1 57 B0,
HH AT 3.0x1010 /om?. NE 1(c) HRTTLAE H Zn0 Gk B TR KN BT, M E 1(c) HHY
ZnO PRBEHEAT T Siit, ZnO GBI B AR KBS A7 4E 40~50nm 2 6], Hrh kS HEBTE
100nm 2247, it — REURF 4 K I 550, R IUHE VI A A K, ZnO g0k H Y K
J 43 A 100nm 3 5 JLBOK.



1094 Jo L A1 RE 2 i 21 %

R 4h JE R BB A ZnO KB B N oK ZEER A, 21 2 Prs iy 5
R ZnO Zk Ry TEM M . HERSKEEAS SEM BA W&, AR+ 8 — B
WX i AT, AR A0 AT A A 2 A, RIIITIRAY ZoO 49K EE Y ., #r (0002] J7
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B 1 (a) iR LB S EL4A TiO2 KRR KA SEM B Ay (bie) 205 A TSGR —E e
A TiO A fEEAR A K AY ZnO KB FEFI AR RIS fiF 09 SEM. 18

Fig. 1 (a) SEM image of rutile TiO2 films that dispersed uniformly on a silicon wafer; (b) a low

magnification SEM image and (c) a high magnification SEM/image of ZnO nanorod arrays grown on the

silicon wafer coated with rutile TiO3 films

B3 BB — 2 TiOo i Ay fE %

i BRI ZnO 40 KRR 1451 ) XRD B 3.
GIAT AT AN AT TR ER R B 20 2 30°, 47°

B3I A B AARRE S AT 5 06 e AE 260=36.3° |
63.0° . 69.7° BT B9 & 2147 TiO, Wb, B H 1E

20=31.7°, 34.4° , 36.2° . 47.5° . 56.6° , 62.8° .
67.9° ML B ZnO AT, H ZnO RN
AR GER . HEEERCH:  0=0.3249nm,
c=0.5206nm. XfF /N7 ZnO, M H & (100) FI
- (101) TERT 4 B 3, (JOPDS 36-1451). i 4% 3¢
B 2 B ZnO ZikHRy TEM BEF il 75 B ZnO 44K 4 K4 51 (101) T i A 5 06 5%

100nm

Fig. 2 TEM image of a single ZnO nanorod M, EEERE NS A TiOy i (101) 5 ZnO

The inset is the corresponding electron diffraction E"J (101) ﬁﬁ%ﬁﬁﬁ( (002) EH"J Tﬁﬁ‘fﬂé%ﬁ
SRULHH T ZnO oK BRA [0002] FEAECHE A .
3.2 ZnO FyK#ERE5IHY 3R E M
Bl 4 S i 0075 B9 72 SR 0.025mol /Ly Zn(NOg)2-6Ho O Hl CeHioNy 7K F W H
70°C M. 4h J5 BT AR A ZnO 99K RS R I S BUR JE 6. ZnO WEA B EIE £ EHA
380nm ZEAT B 5 AP A IR 510nm 7247 By Sk Je R it . Hodr, Sy R E S AL BB, A
ER IR G Z N, JEEA S HEL. mE 4 AE W, Priil 48 Zn0 49K 51 1E 389nm



5 3 g, AR 78 = F A BRI M Y JE A b A i AL B AR R [ 51 9 BT 52 1095
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Fig. 3 XRD pattern of ZnO nanorod arrays
Fig. 4 Room-temperature photoluminescence

grown on a silicon wafer coated with rutile TiO2
spectrum of ZnO nanorod /array film

films
3.3 FRREX ZnO FHIRE) 0
Bl 5 RAF WU T AKH Zn0 (Y SEM B . 53880k B 2> + 4% (0.0025mol /L)
B, AR E]EHRET ZnO KR (A 5(a) BroR), HAR 8 — i B4R ALY 60nm, M8 — i B
K212 150nm, 1 BER L) 2pm. T 24 75 WA W BERG N +-1% (0-25mol /L) W, BEFR AR PR
RREHEOUINE, EREMEE ENAESRH —4E0 Zn0 Z0RE, B UTTE H 28K B Ok
%, WE 50) PR, B2 Zn0 k7 RAHEE. XEES Zn0 AR pHE T8 4E
KM M gx, ERRSCPHEER P ERZERER, L 2R4IR, kB FE. HEER
B BE 9 S8, ROREAE Oy R AR BEE AR

Vo X30,000 -unum._ m ¥ NONE SEI 50kV
B 5 AREIEWWE T AEKE ZnO ) SEM B A
Fig. 5 SEM images of ZnO grown in the solution with different concentration

(a) 0.0025mol/L; (b) 0.25mol/L
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ZnO Nanorod Arrays Grown on the Substrate Coated with TiO, Films

YANG An-<Li, CUI Zuo-Lin
(Key Laboratory of Nanomaterials, Qingdao University of Science & Technology, Qingdao 266042, China)

Abstract: ZnO nanorod arrays were obtained on a silicon ;wafer coated with rutile TiO2 thin
films by a hydrothermal method! They-were characterized by X-ray diffraction (XRD), scanning
electron microscope (SEM), transmission electron microscope (TEM), and selected area electron
diffraction (SAED). The effect of the concentration of the solution was also investigated. The
results reveal ZnO nanorods prepared.in mixture of 0.025mol/L of Zn(NO3),-6H20 and CgH12Ny
at 70°C for 4h are about. 100nm in average diameter and about 1um in length, which possess
wurtzite structure with a c-axis growth orientation. The room temperature photoluminescence of
the as-prepared ZnO films exhibits a strong UV emission at about 389 nm and a weak emission at

about 466nm:

Key words ZnO nanorod arrays; TiO films; hydrothermal



