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FEME (TEM) WM X #fishiH (XRD) R WAR ZnO 40kbbil B 740 &
G, e — KEDREW S, BMIBRKEN 1~2 um, kB4 ERN 100~200 nm, 4KLHER
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ABSTRACT Tetrapod-like zinc oxide materials with nanorod—nanowire structure were prepared.
SEM, TEM and XRD investigations showed that the tetrapod—like ZnO materials had a hexagonal
waurtzite crystal structure. The length of each leg is 1~2 um, the diameter of nanorods is 100~200 nm
and the diameter of nanowires is about 30 nm in a single tetrapod—like ZnO rod-wire nanostructure.
The formation of this nanostructure was interpreted by a vapor—solid (VS) mechanism. The photolu-
minescence of ZnO nanomaterial under laser radiation at room temperature was further investigated.
Their ultra-violet emission (wavelength is ~380 nm) and green emission (wavelength is ~520 nm)
mechanism was discussed.
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Zn0 a7 R —FEEBAXNRTFEEEE (60 meV) MREH (3.37 V) LGS
W, RO RS, B E, HE BREE. KRR SSEERBFETEAE ZHY
. 4% ZnO A E K EAGORRBN, B FREEN SREY (I Zn0 BEER TS5
WO R SIS TIAE2 0. ANTHE4EH s b2 TR 1, (LS Mtka 5% E (CVTC)>, &8
Zn SAREALE: 4, ZnO $ER 5EE B0, £RAEVLEWLESMITE (MOCVD)™ %7k
SR ZnO Gk 1~ gikas (59 gk B 540k 7. ZnO BIKBEKEHXT ZnO
Bk Bk A BEME X, TiH Zn0 gkGEA 5 b THl&F MU RRER S K ERK
B AMTEST &M EGEEMEE—% Zo0 JORFIEHNGIKRE - SOKIFERES ©, g0k
REH RREEH 10 giRsrfgiksT 1 S LM ZnO FOREEH. MAR ZnO 40K
sl 12) R gtk 25 T A A MR S 2 5 F AR AR, TEAR B TR TR HETERI LA A SCH
SAEALES & L BB GRE - KM ZnO 4kAKL, BFRHSEBUREHERE.

1 £ H &

K HSAE AL (Vapor Phase Oxidation of Zinc Vapor, fj#f VPOZ) # 4 ZnO Gk EFB
.l Zn BYRGLEEE K 99.9% B, LIRSS MR . KB o MRS B T RIERK, <
H: Ar+0,, Ar F1 O, BF B4 34 200 mL/min 1 1 mL/min, PFRFREZE N 75 C/min.
£ 900 C FAEHE 10 min J5, 7EA TS 1 A BRUCERDR =Y. HUCERIBUR I X 54
A4t (D/MAX-pc2500), ¥4t Hi%4% (Philips, XL-30FEG), &5 4% (Philips, EM420) I B
B4 (JEOL, 200EX, 2010) #EAT4EM AT FISRIE. HikE JY LabRam T BB IX AL & 6
BRE 5L B 6 BR Y63, HEK N 325 nm, He-Cd BOEAEIRAHN H 21% N 46 mW.

2 BER5®

E 1 R T, VAR & Bk B B A S, B AMRES 1~2 um, R
MAREREY 150 nm 2545 /NI B HBAY 60 nm 247 (k5 RBHTHI{ESA 100 nm), R MIRRE K
BHAAN 10. SEERENERRE 12, KSR AR EA I THRE: SXRENEA
IR — 25 B LA BR B R A I R, T — R — GURREEH. X BARERIRELAN 1~
10 pum, ERKLAY 30 nm, L7 HE/NA 30, KEMHED T 100, /B THE—HEHKRREH.

B 2 Y BN AT R Zn0, HEMEHE 0=0.324 nm, ¢=0.521 nm. ZEAT
SHE SRR I T Zn QAT BB o A RBLEALET Zn. SR, BER A ZnO BIFRERSY
¥R 75%.

B 3(a) HHLHIEY ZnO FIKGEHHE ST RBE SR WAR Zn0 kM EAREITR—1
SRRV APRARE. TR SA A LA K R ADRE, B AMAUREINRAE. B 3(b) B41K
W - GRS EERSL. TTUE H, NGRERRAHE SR R TORE B T — 1 B X
TR KA DL Bt I K 2 T A AT e . B 4 R— A B X i B T B
SRR R R I K A e K AT AT . R BUR R A RO, GOk G X TR ATE
Sk AT LA RO I K I AT R — B, YIRS R AT EHE ZnO Rk, M
2%k 0—0.324 nm 5 ¢=0.521 nm, 5§ X STAATHA HMER 2 B 3 FHEOERE K
EEFRETFTHAELEY (B 4). ZRBHRTISEREEN, FEBEET —BREERAY
Anm EEHRERE. 7EE 4 FRE RIURE. A%, RHSHR LBy IR B M.
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Fig.1 SEM image of the tetrapod-like ZnO Fig.2 XRD patter of the as—synthesized ZnO
nanostructures samples

(a)

3 ARGORE - GRELEMHE S LGB
Fig.3 TEM images of the tetrapod-like nanorod-nanowire nanostructure, (a) low magnifica-
tion; (b) high magnification

eI 3 4% T 2 [ B TE (] BE O 0.52 nm, 524 TP ME4RRY (0001) T 2 (8] B T ] BE, SXERA T ZEM
GRBBI KRR BT T, AR I AR [0001) F7TH.

T B R BA AR M SRR, KRR R R MR BIBRIB R, X Fhgy
KREMEERYIFI AT RRRES - B - % (VLS) #li 2, MRS - B (VS) i 1. FiH
KGR FAAR ZnO SRy LR CF — Ll 041, (RIEA SR S5 SR BT LAHEN, Sk tiny
ERAEDY: FEERSRF, SOREEE i (1120) BEZSEN (1010 ) &, EREHEER/D.
EAFRSE MKitano SEFTRERI BRI AR Zn0 SRR £ KK —3 M. 73488 ZnO &
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PR, 4 [0001) B R ER KR
W [1010] 7 rIRYPIAE, T [1011] J7E Ny AEKE
EAFRXWEZE. HTFEREERYSELL
BAGHEK A REEBHEEESRETK,
AT ISR ZnO Stk T4 (B 5)1°.
RIEXMRA, ZnO FPRBRIELNT —B AT
HKJE, (1010) HLHER, T (1011) WA
(1010) . KEJE7E (0001) 4T L& & KB,
SET KRR AR, B, AR T HRE -
KRR
K6 NEANARE - REMMKE
EMBEZRTHEBRIEE EEKH
~380 nm AbA HLBAEHY K SNR G4, kR
Hinkst KR ~525 nm 4bF B TR
Sk g, HIFBRRH. X TFHE ZnO Bk,
RATEMRSHIRE T A BB H R SNE S8
&, R AR, BRI KB E IR IR
4 B - BABERBESRE T BRER, BERGEREAR. B, 723 1R TRYEWEEZ] ZnO
R R X B AT AR RSN R ST BR, SERBRMRE (R
Fig.4 HRTEM image of the rod-wire region 585 %mﬁﬂ&ﬁﬁﬁ‘]ﬁﬁ?) w[{# ZnO EZERTAEHY
of the ZnO nanostructures obtained, EE 3R T4 3 R = 3 A 0F % e sE A
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Fig.5 Growth habit schematic of ZnO crystal TFHEE O

Fig.6 Photoluminescent spectrum of the
tetrapod-like ZnO nanorod—nanowire

structure at room temperature
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POAAR ZnO Bk - FORREMP PR REAR AW R TFRISMVZEZRT Zn0 EINRHR
FERIN—AEERR 8. SRS FERETF Zo0 PHEMWEEFEA, BIMETEY
ERGE AR TFEMYEFEEN, BRIUCEFRNERBER LR 9. XM AR Zn0
G - GORREMREERR ) BREE R4 TH &8, BERFTRERSHER T2, 7
REEXEEEFEAIRRT HRMRBRI SRS

3 & i

A Zn BRAEAETT SR H AR, F0KE - FRESHE ZnO FKE MK, BREAS
TR RGN, BMANRKENR 1~2 um, FREHERY 100~200 nm, REHERLR
30 nm. 5 ZnO RIRAPEAR, WHAR ZnO # - RYOKRGWHPBEZ R T RARINR S
K5, HHERREFHR SEMRED, YR GHARRERB RN R’ T RSB0,

# % x W
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