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Influence of doping concentration on the structure and optical
properties of Mn doped ZnO nanocrystals

YANG Jiao, LUO Yingmin, HU Lizhong, ZHANG Hegiu, BIAN Jiming
(School of Physics and Optical Engineering , Dalian University of Technology ,
Dalian, Liaoning 116024, China)

Abstract: Mn doped ZnO nanocrystalline was synthesized by means of hydrothermal method. The
structure, morphology and optical properties were characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM) and photoluminescence (PL) spectroscopy. The results showed that all
the samples were hexagonal wurtzite structures, and their diffraction peaks were the largest at (002).
In addition, all of them have c-axis preferred growth orientation. With increasing of the Mn content in
an appropriate range, the lattice constant of samples increased, and the UV emission first red-shifted
and then blue-shifted. This results suggested that appropriate Mn doping can promote the radial
growth of ZnO nanowires.
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HHEZRMELE (26 meV) KRBRE, ERGCHREMBOLSEFHEABENA. FHit, SEKJL
G, BERFF/NATMAR T ZnO RIEGHHFFR M P, tsh, ZnO FEXFHRER M| £/
Al BAMRMAG | AT ST R

HTPRHREE FB R TET L RE DT AR FEM B 6, BERBEESTENE
L R, R RAREATN TOCEASFRRRE R, REARXN TE ZnO KB R P B2
BB ILERETIREMDEEEENEAX —REM T RERFR THES . BREIJLER, DIETL
ESWMB.: KEWHELITR (2009A18GX011)

EE/RN: B (1987, B, TWEHELE, FEMRFM: ZnO 4Kk
BERREA: BER, TR, FERFRSTR. L35 A, Email: ymluo@dlut. edu. cn




Vol.6 No.22
November 2013 W BE: BRREX MaBR InO Ak REMEFRENY W 2119

ZVMERIESBILEBARREN LI MEP, FIR Zn0, GaN, GaAs fil ZnTe FHEHI & EIR
By R., —EHRUIRE TS Mo B9 ZnO YORERDEEREE Y, 4, E% Mn 824438 ZnO
il S ERKUEY RS R TRFRNEEXRE ", B, —EMRFECLERT ZnO $4 Mn
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BRI & T Mn B4% ZnO FIAMERE, WU S @R B 5 568 T Mn 84: ZnO #
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B, FAARERIESEREEAF EAEK—2E ZnO B&, HFRKEELRN 15 nm. R)5, FRHK
PEAERTBEA ZnO YUREH RIBEE Mn 1) ZnO JOREH, BARMBEEMT . BH& 50 mL MR BH,
fEZ 8% (C,HiOuZn » 2H,0) BAKHENMEE (CHN,) MEELHN 0.05 mol/L. FE, FIHZ
B4 [Mn(CH;COO), * 4H,O] #17T Mn#%¢, AR Mn EBNRMBRSIE 1 Fin, RF, BK
A ZnO ¥ &M BB 5 B AR BIF ) R BS B R T Zo0 JORGHAERK, AKBEE
ETE 95°C, RNIATFEIY 4 h (W 1 Fiw).
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Tab.1 Experimental conditions and the corresponding parameters
e BEBREFAN 7S YK F B PO A% / (mol /L) BE#R4 / (mol /L) RE/C 516l /h
0
0.05 0. 005 95 4
0.010
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K XRD XK HEAT ARG P, FIH SEM 2t REEH, KRR EE
PL 3&#47087, PLISMERICFENIEK 325 nm B He-Cd #Ot4s .
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B 1 AARFE Mn BZIRE TH ZnO JOKREWHRER K XRD 3, HE 1 WTREH. FiIEREAYESE
B c WA RKIT, BEANAGET EH, THME Mo WAL, HE 1 ERTUES.
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18 F ZWRMAE S X Mn $84% ZnSe fbF 6 IR F S MBS B AT TR, BiEKh. mR
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Fig.1 XRD patterns of the ZnO nanocrystals with different Mn doping concentrations
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Fig. 2 PL spectra of the ZnO nanocrystals with different Mn doping concentrations
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Bl 32 Mn 2% ZnO g0K 5 SEM B, B 3a HKREBZ Mn I ZnO 492K 58 SEM B, & 3a H
ZnO Y RLZERTE 150 nm 2246 BBURIAER, B Mo BEKEIN, Mn B3 200 AREHERE K,
& 3b FAPRE R FHERTE 250 nm Z£47, B 3c FYUREM L ERTE 550 nm A4, {HERFEA—K,
BB KK AR 3d, UKL FEHERIKX 1000 nm 4., XEERHT Mo BTFBAZ ZnO B Y
B, ST ABAY K, Bk, TTRHAK Mn BB AR ZnO FUKREL MR m A K,
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FHAKPIEE LS A & N ARERE T B Mn 2% ZnO P0KE5H, XRD WIKRH . XF
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Fig. 3 SEM images of Mn-doped ZnO nanocrystalline
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