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Abstract : ZnO has attracted much attention such as photocatalysts, sensors, piezoelectricity and
etc. At present, an economical and rapid synthesis route based on the efficient microwave polyol
process is used to synthesized metal-doped ZnO nanoclusters. Diethylene glycol has a property of
high polarizability, and is an excellent microwave absorbing agent, thus leading to a high heating
rate and a significantly shorter reaction time. In this study, metal-doped ZnO nanoclusters are
obtained with different seed volumes, when zinc acetate dihydrate is used as a precursor, and metal
acetate hydrate is used as a doped—metal and diethylene glycol is used as a solvent. The obtained
metal-doped ZnO nanoclusters were characterized by FE-SEM, XRD, Raman and PSA.
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Table 1. Reaction Conditions for the Preparation of Metal Doped ZnO Nanoclusters.

ZH(OAC)Q ¢ 2H20

Exp. No (mmol)

Co(OA0), * 4H,0
(wt. %)

Mg(OAC)z . 4H20 CU(OAC)Z . HzO
(wt. %) (wt. %)

K.ZCO-1
K.ZCO-3
K.ZCO-7
K.ZCO-15

~ W =

—_
W

K.ZM-1
K.ZM-3
K.ZM-17
K.ZM-15

~ W =

—_
(@)

K.zCU-1
K.ZCU-3
K.ZCU-7
K.ZCU-15

~ W =

—
w

K.ZN-2
K.ZN-3
K.ZN-5
K.ZN-10

L W N

—
o

—

*Exceed seed is 25 mmo

of Zn(OAc); + 2H,0O solution
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Zn(0Ac), 2H,0

Co, Mg, Cu 1 mmol, 20 mL

137,15wt% ]

7n(0Ac), 21,0
1 mmol

Microwave for preheating
120 C, 1 min

Microwave for stabilizing
120 C. 1 min

Microwave
180 C, 5 min

Washing
ethanol, water)

Drying at 60 C, for 12h

Fig. 1. Synthetic procedures of metal doped

Microwave
20 mL, 300 W, 160 C 5 min

Cooling at room temp.
Primary seed solution

Injecting
2,3,5,10mL

ZnO nanoclusters by microwave.
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Fig. 2. SEM images of un-doped primary
7ZnO nanoclusters obtained by different
seed volume ; (a), (b) excess seed (c),

(d) K.ZN-3 (e), (H K.ZN-10.

T 248 ofddiH 3, 15 wt. % B ZH3}
of Bkt =1 H 23 ZnO Uk AH A}
o] B4 AIE Fig. 3o ettt ()& ZEt
EZF 3 wt. % EZSHE Aoz dre] ¥ A7)
£ oF 245 nmZ d4 =Hu 7E 4] 2717t
EF4S Aol 1=t (b= 15 wt. % ZFH

A2 A" A= 114 nm=z ZelEo] (a)e]
Hlgl| 3717F ZAED, Hlud F43t 372
AHEAH (O mtadlge] 3 wt. %= =3
01 6(:)]*5]% 7/’12.& (1);1]'94 ﬁéi" 37]% g}: 505
nmo|H, (d)E= 15 wt. % =3 © A2 2o
B 27)1E= oF 217 nmE FHE =GR o] H]
of A SHEGE B 5 Aok (0= 7E9
Hlgo] 3 wt. % EFEH Aoz FAE Y9
289 271 °F 277 nm, (D= 15 wt. % Eg
H AnE A FH4Ar = oF 237 nm=E Rl
=itk £ 2T b mE 4o £
navlE, e 2 IYE oz FEAE A7)

- 528 -



Vol. 31, No. 3 (2014)

mfo]ZzgolB Eele FHolA

7 Aastdon, ofdel = e g4 g
°f wes FHH= HeIYLHY BT
7h Aaske AFE A 5 Sl

Fig. 3. SEM images
nanoclusters

of metal

(@) K.ZCO-

doped  ZnO

3, b

K.ZCO-15, (¢) KZM-3, (d) K.ZM-15,

(e) K.ZCU-3, () K.ZCU-15.

A

e |

3.2, XRD

12} ZnO YZF8AEH9 seed?] A7l &

7
=]
= 1A} seed YA

742t 3, 10 mLE A7tete] @AY AE
At sA%e A7 318", 344°

Edo| ME 22 34 T3 ZnO YA
o] XRD 24 A= Fig. 4o Yergigith. (a)
B} ()& seedo] H71EFS

R

36.3° ,

47.5° , 56.6° , 62.9° , 67.9° o &5}, o]

B4 =9 Asjotd g sH g4 5

wurtzite Y=

BN
e

JCPDS 79-2205

g2 23T 212
o} wmste] SRISIATY. Wurzie F2E %
WG| At o ol 7re] Aelnrt F7) o
2o % PFoR Fo] E4 ok Sl 9l
o 293 99 Wae Fuot F1Ess 34
A QAH AR Al ZhEs 3
2 et Fig 42 @, @ 123 Ok

ofdty] ITRE, wiavg, FE7b 242 15 wt.
%2 = = dzte] B4 Az, XRD &34 &
3t Ty o] Frtetoi Atstobd o] wurtzite
ZoE Wgte] g, Asfotd w3 A
425 Zog yepgth ol I Al Aslotdde]
Hlgo] =i F&HET 1, B F5 Y50
ofdyt FARGE o2 RHAES YeRHH AdHH
Atstrt 7] g oleh Z2 AnE el

H19, 20]. B¢ =¥ = 4tstotdel ZAst
7)€ Table 20 YerH AT
ZnO

® Y e
L© PO

HIEC e .

£

g

g5 |[©
o M ene el
& g A . R RPN

10 2 2 s " p 7

2 0 degree
Fig. 4. XRD patterns of ZnO nanocluster and
metal doped ZnO nanoclusters; (a)
seed, (b) K.ZN-3, (c) K.ZN-10, (d)
K.ZCO-15, (e K.ZM-15, ®
K.ZCU-15.

Table 2. Crystallite Size of ZnO and Metal Doped ZnO Nanoclusters

Sample FWHM (101) Crystallite Size (nm)
K.seed 0.6055 24.1
K.ZN-3 0.5833 25.1
K.ZN-10 0.5637 25.9
K.ZCO-15 0.7122 20.5
K.ZM-15 1.0480 13.9
K.ZCU-15 0.9749 15.0
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Fig. 5. Raman spectra of ZnO nanoclusters;

(a) seed, (b) K.ZN-3, (¢) K.ZN-10.
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distribution of ZnO
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nanoclusters of different seed volume
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(d) KZN-10. (ii) (ii) different metal
doped ZnO nanoclusters (a) K.CO-3,

Fig. 6. Particle size

(b) K.ZCO-15, (© KzM-3,
K.ZM-15, (e) K.ZCU-3, ®
K.ZCU-15.
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