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Preparation and Photoluminescent Properties of
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Abstract: Al doped ZnO (AZO) nanorods were firstly synthesized by hydrothermal method, and then
AEN codoped ZnO (ANZO) nanorods were prepared by annealing the AZO nanorods at 550 °C in am-
monia atmosphere. The samples were characterized using X-ray diffraction (XRD), field emission
scanning electron microscopy (FESEM), transmission electron microscopy (TEM), energy dispersive
X-ray spectroscopy (EDS) and photoluminescence (PL). The results show that the as prepared AZO
and ANZO nanorods are all hexagonal wurtzite structure, the diameter of the ZnO nanorod can be re
duced by doping Al; Aland N elements have been effectively doped into ZnO nanorods through this
preparation technique, and the content of N element increases with the increase of Al doping concerr
tration. Room-temperature photoluminescence (PL) measurements show that the obtained both AZO
and ANZO nanorods have a strong UV emission peak at 390nm and a weak blue emission peak at
468nm. Compared with the PL spectrum of the AZO nanorods, the green emission peak at 555nm of
the ANZO nanorods is almost disappear. These results indicate that Al doped and AFN co-doped ZnO
nanorods possess potential application for the development of one dimensional nanoscale optoelectronic
devices.

Key words: A | doping; AN codoping; ZnO nanorod; photoluminescence

(Zn0)

[1.2]

3.37€V, 60meV, 7n0,

ZHO ” n s
> Al Ga, In



66

/2011 3

tl ( N,P,As ) ZnO
H Zn0 p
, N
, Zn0 )
N ( ALGaIn )
Zn0 |, N Zn0O )
1l AL N
b Zn0, [5- 13]
, Al , Al N
Zn0O s
(14161 Al
N Zn0O
Al Zn0O ,
550C AL N
Zn0O XRD, FESEM, TEM
EDS , Al AL N Zn0O
, Al AL N
Zn0
(PL) Al ALN Zn0

1.1 Al B4 A4 AZO) #5089 H] &

?

ZnCl2 0. 5mol/ L, Al
AI(NOs3)s * 9H-0 ,
Al 0% .,1% 2% ( Al/
Zn, , ) 10mL 100mL
, 35mL , 50C
1:1 pH 8.5,
30min I5min
90%
, 1h 180°C 10h ,
AgNOs
2 , 60T Al

1.2 ALN %357 AL (ANZO) # o0t H) &
AZO )

10min,

, 50mL/ min
10°C/ min 550C 1h,
2007C ,

) , AL N

2
XRD Bruker, Ds Advance
X (XRD) , CurKa ,
0. 15406nm JEOL, JSM-6700F
(FESEM)

OXFORD instrument INCAX sight X

(EDS) JEOL, JEM-2100
(TEM) )
200k V (PL) Shimadzu, RF-
5301PC , 150W
Xe 349nm
3
3.1 X HH& 47 SHXRD) 947
1 Al
ALN XRD 1(a)
\ XRD Zn0 XRD
(JCPDS card No. 36-1451) ,
R Zn0 s
AL ALN ZnO
s 7Zn0
, XRD ( 1(b)) ;
Al
,AZO ,
; ANZO
, AL N
Zn0 Al
, , Al LAY
Zn0 , Al
[17]’ , 7 , :
Al LAY Zn0
, Zn™ AT
(@ 050nm) Zn™ (0. 074nm),

? B



Zn0 Al AL N

67

Al N ZnO , 0"
N*  (NH)”

100)

@ 8

S o0 b) = =
= S @382 ( g 3
2% ANZO, z =5 2% ANZO J\Z= A k
i S U W
1% ANZO)_4 I 1% ANZO A\ _ J\___L
() /. 2 A N
L] 2%AZ0 A _ A
2% AZO ) Y
0/ A ;
1% AZO | ,l 1% AZ0 )\ J\___L

02)
101)

S a
2 |~ &
A

A y S VS N :
Pure ZnO | _, ﬂ . Puse ZnO A L—JL—
20 30 0 50 60 70 2030 31 32 33 34 35 36 37 38
20/°) 20/°)
1 AZO ANZO XRD  (a) XRD
[(100),(002) (101)] (b)

Fig. 1 XRD patterns of pure Zn0O, AZO, ANZO samples(a) and corresponding shift of the three most
intense peaks [ (100),(002), (101)] of the XRD patterns of the as prepared ZnO sam ples(b)
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Fig.3 FESEM images of ZnO samples (a)pure ZnO; (b) 1% Al doped ZnO;
(¢)2% Al doped ZnO; (d) 1% AFN codoped ZnO; (e)2% AFN codoped ZnO
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Fig.4 TEM micrographs of ZnO samples with 1% Al doping concentration (a)AZO; (b)ANZO
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Fig.5 Room temperature PL spectra of AZO and
ANZO nanorods with 1% Al doping concentration
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