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Fabrication of ZnO Nanosheets Based Carambola-Like Microspheres and
Gas Sensor Properties
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Abstract: Zn,(CO)(OH)s+H,O were prepared via the hydrothermal process by using zinc nitrate hexahydrate and
urea as the raw materials, oleic acid as the template agent. The corresponding ZnO nanosheets-based carambola-like
micropheres was obtained after calcinations of precursors. The samples were characterized by using X-ray diffraction
(XRD) and scanning electron microscopy (SEM). Work shows the product was the hexagonal wurtzite structure of
7Zn0, and has a homogeneous size distribution of 20 wm. Room-temperature photoluminescence (PL) spectra appear
there are large numbers of oxygen vacancies on the ZnO surface. The gas sensing has been tested. Result indicates

that of ZnO nanostructure has high sensitivity and short response time to ethanol and acetone gases.
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Fig.1 XRD pattern of the precursors before and

after calcinations
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(A) and (B) SEM overview of microsphere of ZnO nanosheets obtained by calcination of the precursor at 400 °C, inset of Fig.B is the carambola

picture; (C) SEM image of an individual microsphere of ZnO nanosheets; (D) Magnified observation of ZnO nanosheets building blocks
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Fig.2  SEM micrographs of carambola-like ZnO nanosheets based microsphere.
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Fig.3 Nitrogen adsorption/desorption isotherm and (inset)
Barrett-Joyner-Halenda(BJH) pore size distribution
plot
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Fig.5 TG-DSC plot of the precursors
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Fig.6  PL spectra of the Carambola-like ZnO

microspheres

L SIS R R W R= W) o 4 o= ST e WS R
PERE,
2.4 #FHCIK ZnO WS EERETIK

CEEFN R 8 B TAIE R Mok 25K
H ) £ TR B8 DR TR e 8 ) — (A AN A ) e B
FSLEUM IR 25 5 | AR R R B e, BT DX 25 R i
it O T FTDY R R R I B AT A X, ZnO KfOT
A%k 2 B R TN R 45 30 D P AR Y AR SRR . R
BoTF RS ES PR, PR S
R A AL EE A K 7 g5k R T, IE el h ik AS
ML B Ak 2= W B4, 4 0,7, 071 0%, s L B
BURE R, Y30 SR SRR S B D AR 5 2 ks D
R4 N A A & 0 A TR NS AR K|
S SO BT BT

Bl 7 FEL 8 43l i pktR A B 7= b e R K
350 °CHF X o e 2 RPN R A SRR I 5 R L
T SO Y R E UK S=R/R,, PR, R,
53 50 R TCA A 3 1 s AR rR ORI I A AR e ELRELAE

250 L L
sH 150 L 200 KL
100 pL L

Sensitivity R,/R,

1(;0 260 360 460 5(‘)0
Time /s
B 7 ZnO JAFAS AN [A) R B2 2 1 ) e il 2
Fig.7 Gas sensitivity curve of the ZnO sensor to ethanol

with different concentrations
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Fig.8 Gas sensitivity curve of the ZnO sensor to acetone

with different concentrations
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