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Abstract

ZnO radial microspheres and comb-like microbelts were synthesized by Chemical Vapor Deposi-
tion (CVD). The synthesized ZnO products are hexagonal wurtzite structured. The formation of
ZnO radial microspheres follows a two-step process: one is nucleation and another is growth. It is
found that the formation of the sphere-shaped liquid Zn droplets before adding oxygen is a key
factor to control the morphology of the ZnO radial microspheres. The formation of the comb-like
microbelts follows the process: the microbelt is formed by a vapor-solid (VS) growth mechanism
firstly, and then the nanobelts on one side are grown by a self-catalysis growth paralleling to the
(0001) polar surface. Photoluminescence (PL) spectrum shows two typical emission peaks at ~390
nm and at ~495 nm which were assigned to UV emission and green emission, respectively.
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KRN SHYURE BRI H & 1B E R RS Zn OB ST WOKER AR BOK L, FE0 A KU EHET T
. BRNInORERRAFTAEH 451, K, InOEHHCRRBELHPEK, kB, FEKIH XK
&, WA KR RIBEHRREW RIS BREBAER L ATERInBT . TR 4 KR TE
TEVSHLEISETERBORT, —MIKI9KHRES @ B AT T (000 )R TR . BIEEH
W, AR ERABREN T~390 nmHAI~495 nmik, 5HI%F LK SMRISEE K Fi.
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1. BY

ZnO ATEEH" S & — Rl B BOK AT R 28 BE (60 meV) ) B5 2571 (3.27 ev) L &1 Sk, B W4t
JEEIR W eHRE KOCHIRE ST, B RIUFITIE R IR SR J1, (ERIMRBOLHE . SRS BoR%E. KFHGE
Mt AEYD /A AR IR S RO A S T A VAR I N AT 5 o R AIRAR4EZE 11 ZnO 7RSSRl 3 77
TH P B 9 AE A S AN L, ZE AT J LA RO — AN T 34 o Bl , A ATTAR 4k A AG 2 SAEDTRRE(CVD) [
S BA NS SHVIRNER] BBOE[3]. BAEIRSE[4] 0T R AME B AV [5] 55 7 & it ZnO
GUKLR, GeKalr, FRPIR. FOREEHE—ZEG0KICKR S5 . 140, Guozhen Shen [6]458 i # 7% & Zn Kl
ALK ZnO gokgi, i B AR KALHIEET T 4% Wang [7]7E 1350°C IR fE T & 1
ZnO KA, W F A KM d s A AR T DA K 1 A ) - - [ AR KL . AR SRS ZnO (IR 4E 4514
AR AR T AT SRR . ANSCRA CVD 5k, BRINTERE R bl £ H AR 2R 58 565 40 A (K ER, LA
SRR T 3 A7 ) ZnO FARTICK 4544 o SCEN ARSI A KL AT TS, B seie ko, M
W, Zn SR BT O AR S ROR BRI T Bt e 1, RS TE B i< - [ (VS)FLEE . B fiEfk VLS #
ZnO AR R .

2. SKEERSY
2.1 ZWHRE

ARSI R CVD 5, B/LHREZ) 1.0 g FIERRY (A% 99.999%) % NAT S S5 N, F235 04 S 438 A K
FERPEX A B, NI A YESZ) 10 mm ARCE R R S A 10 mm x 10 mm ¥ P AU Si Fr.
RSP 2 P e 2 e A PR SRR OKs BT 1 2 SR, TR R A B . R BRI ZE R TR
S R KB A 1 S Al BE R (E Y 130 seem) AR T, iR FEIN#AE 750°CRY, AR (EA 50
scem), fRFFE RSN 10 torr, NFGERLEZ) 60 min, IR A OIS BAELE FIHRIEX Si R, 52
ARG, RAEAMES, TN N ERA N EER.
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2.2. FEmIRAE

F 4 H 7 A (SEM, JEOL-6360LV) F1iZ 5 Hi 4% (TEM,JEM-2100F) % 5256 i) 2 tH FRIRE it (1712
S RSHROR AT I RAE, F X SHEATHU(XRD, MAC science M18X) 5 H 45 K Fll e 5 #EAT T 43
I H 563 66 BE T (Cary Eclipse) & 14k (F) 6 BURE(PL) UE

3. BRE5VE

1 9 ZnO B 5L X S AT (XRD) B B B B AT S0 R B ZnO A Sl &K B b 7 4 a =
0.325 nm, ¢ =0.521 nm WIS AFEER 454 . [RIREAA KL Zn 8O E 2 BT IAT S 16, R BAFE ) 4l FE AR
o

AR SR ) £ H R o B RN R I OR 254 . 2 B0 AR S OK Bk (W 14] 2(a)~(c)) Rl E oK A
(Wi 2(d)). TEARAH(SEM) R (& 2(a)), SonFE il I 2 5 S HOKRBR A BUE Si AR E, R IR oK ER 2
BOMBAZ I E K. B (B 2(b), & 2(c)) RonFa S oK BR 2 B I AL BT 1) O [X S8R AR L (1 g oK 28 21
B BEAAHHORK. @5 R TEMYURE T — D MR, 1 2(d%H T TEM B, &
INIR A AR i A AR, PR KA EICRK, B9 110 nm. $E£E K 2 i s A i 1
WH(SAED), . SAED B i HiZIHETT, Zidiabrtl, FBRAE N NIAELE MRS EASLRF, EK
LT — R gk g5k, ik 3 fizs . M 3() nT LB G H— &R R K MRCKT, ek 3~8 um
B, 30 um K GOKAHT — AR —HEGOR AT BES, S — AR, BRFIR. S E (5 3(b)Bos
YK AT 1) 55 B2 9 80~600 nm, K 10~20 um, KRR MR TG HIE, R IARHOKR AR B IR
TE LR RS2 560 HOR 2 B AR — KR, TERARIR[7], TEARSZIG s R T 9K — A= K
gk e, HABBOKRK, XIEIR ZIRIE 20, XA B Tt — DB iR — 4R 4R 254 1T
S SR A N AR K 45 R I B R

ARSI T AT, ZnO FRICKERMAE K SN B, Bz, RE4K. HAEK
SRR 4 FroR. IR 420°CHF, Bk (A s 419.53° C)IsbIE78 Kk, FEAE Si w1 _ETE BRI
SHRVERRO . MIBNESS, BERUR MRS RE e Bk, TER—)E ZnO L, B8R E sk, f§
Zn WAERAAL R JERF, X T Zn WA BRI ZnO 7 iIRL™ 42, P. Gao [8]iAH ZnO 7E Zn BREETH €
FZMEAEK, BT Zn 1 ZnO dbks HHOAF, WA Sk RECEE Gk 23.7%, FirLATE Zn S ERER TH oL TE
BRI ZnO &dA, T2 T AN HI RN S5k ZnO ik, i se gk ok A KA — 2, Zn ASER
RIMATE K ZnO A L], fFE TV L. Bl J51X 2 ZnO A8 1E H 1k VLS A= KHLEE 5] T ZnO 44
KR AK, B Zn SR FXFRAILINLE R, SEM EHERE FIRFPKREIRAI S, Ktk
1 P.Pao [8]f 45 RAHFF & -

oK BT 2 i Mo i, AR F @ AP IR RE, il VS HLEITE B SHBOR Ik
W, B EK MR URGK . ok, TEIEANESZHT, MBS Zn 81K, Zn ZRTEEHESR
WAERT, #EBNES, EEARISE FERMNEHEERX IR, R ZnO fekar . X1 54— gk
W, AT ZnO & —Fh R 1 A4 S5 /I K88 7 44, FL(0001) 1 A1(000 1) THi 4351 LA Zn 1 O 44
TR T s IE B f A AR AL T, (0001)-Zn THis 1E L, T (000 1)-O T 6 i, (0001)-O A1(0001)-Zn it
X T ZnO ZE MW HRE TR, ZnO [A& /7 FHE R 5 7E(0001)-Zn ARALTH IR % . PRILTERCK
AR TT NG  HI— SRARE E E HARTEER Zn 2, Zn BEAUENR N, E1E AT,
IR A, TERUIRE ), & 3 Bs, WOKH —MIAE K OKARES], T 55— AR~ 42,
TERAKA IR ZE R, FAEK TR T AfEAEK, Y.Q.Chen [9]%F 1 S2 56 15 M 45 1B AHL .
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Figure 1. XRD patterns of ZnO products
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Figure 2. SEM images of the as-prepared ZnO radial microspheres and TEM image of part of the microspheres (in-
set is the SAED pattern recorded on the nanowire). (a) low-resolution image, (b) and (c) high magnification ZnO
radial microspheres, (d) TEM image of part of the microspheres (inset is the SAED pattern recorded on the nano-
wire)
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Figure 4. Schematic illustration of the growth of ZnO radial microspheres
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Figure 5. Photoluminescence spectra recorded at room tem-

perature from the obtained ZnO products

B 5. ASLIFSEIN ZnO PREHEE R THAB AL

Sk

HMH 325 nm BEARMBOCIENBAOCIR, B 7R T ZnO PRI IDCE IOt E. 46 4l T
ZnO FEah IR PL B, ATLA HAE 390 nm AbA — DMEAEIIDOLIE, 1E2) 490 nm ALAEAE — (R 8T 38 15Ot
W, 43 s RS AR ANZROL o« LSS AW ZIZE 380 nm Ak, ERAMNECT RO, FEE RAR T SR ALY
KEFIHL LA, BT ST R A B BT 2 a6, BTAMLAOE. SEIOU RN
T ZnO MRRER A, TR R AZANK G K rhAEAE 2 Rl B (2 2 el ZnO ) B B S S AL 510, IR 8k
ReadkH & 5 BN B A5 o0 [10]. 82 ZnO RO ERI N Z AR 2, (B MK 2 SCHRIRE R R I 2 He i f
FER Ao ARSI HT Zn 2854 750°CIRE T RFRILECR, Zn PUEZA I RN RE T TR
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FRANRE 78 SRR T T AR R o DRI AR S8 FRO A it A7 AR B2 0 SRR

ARSI R CVD M Ehiil 4t ZnO FEA ROKER, I b AR ORI, ZnO SES ROR BRI A K
PLELE T BB, MRCKR R AR PN R S gnd < - [ SOSITE BOK T AT HA A (KT
i F R RTE . B IR A EOEEIOEPLYEE IR, ZnO FESHOKEREL K ZnO 9K kil A Kk
LIMNGICHIRE ST, HOCEUOLRAE S ZnO HIZ5H, LAR ZnO FRERIEATZE AL A 5% o X8 BATMURFIE 3 45
R R G5 RN A SN OC S 1006 HANIATERE, 17 ELIX LSR5 S5 44 O RIOK AL T LUK I L AE — 48 1 i i
ANGNRAL ke ] 25 v (0 T3 A A

B oW
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