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ABSTRACT MoO2 micro/nanosheets were synthesized by vapor-deposit process and characterized
by XRD, SEM, TEM, UV-Vis and photoluminescence (PL) photometer. The results show that MoO2

micro/nanosheet is rectangle, and the length and width range from several to dozens of micrometers and
about 200 nm thick. The MoO2 micro/nanosheets have absorbance peaks between 200–300 nm, and three
fluorescent excitations at 304.6, 343.4 and 359.6 nm. The synthesis mechanism of MoO2 micro/nanosheets
was discussed based on the experimental results and the thermodynamic computation.

KEY WORDS inorganic nonmetallic materials, molybdenum dioxide, micro/nanosheet, optics property,
growth mechanism
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%01*1()* (SEM, JSM–6360LV, 20 kV)

: 1 ��;?M@?
Fig.1 Schematic diagram of the setup used for the

experiment

�+N&@A (EDS, Phoenix EDAX 2000) &@D

>����8&; % X .0B.A (D/MAX–2550,

CuKα) &@D>�>*; %'&EA.*1()*
(TEM, JEM–2100, 200 kV) &@D>����:B

,1; % TU–1800PC 4- – )3)&)4�OC
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B 7FG�D>H4P, + C 76=5FG�

/G4PQ��)C�D> (9 2)&B 7F8D>

3��@C,1� MoO2(:HID: a=0.5607 nm,

b=0.4859 nm, c=0.5537 nm, β=119.37◦, JCPDS: 32–

: 2 IR	J�KJKDR

Fig.2 Products on the Si substrate

: 3 B EJ�K XRD ?SL SEM ?

Fig.3 XRD pattern (a) and SEM image (b) of the product from B boat
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: 4 Si RNX	GYJ�K XRD ?S

Fig.4 XRD pattern of the purple products formed

on the surface of Si substrate from C boat

0671)(9 3a), 3FG/99 (9 3b)&
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S9); MoO2 )/��=JM Mo � O KNOLI8
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: 5 b IR	J�K SEM L EDS ?

Fig.5 SEM and EDS images of product on the b Si substrate, (a) lagre scale of MoO2 micro/nanosheet;

(b) a higher magnification SEM image of MoO2 micro/nanosheet, the inset is the side image of

MoO2 micro/nanosheet; (c) EDS image of a MoO2 micro/nanosheet
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: 6 MoO2 F/TURK�]LVW^ TEM DR, _?PX�K SAED YY

Fig.6 Typical TEM images of a single MoO2 micro/nanosheet (a) and HRTEM image (b) of a mono-

clinic MoO2, the inset is the corresponding SAED pattern

: 7 IR A E	J�K SEM DR

Fig.7 SEM images of products on the Si substrate from A boat, (a) the branch of the dendritic crystal,

(b) the single dendritic crystal, (c) the tip of a branch

: 8 IR c 	TQK�]LV] SEM DR

Fig.8 SEM images of the MoO2 whiskers on the c Si substrate, (a) the lower magnification, (b) the

higher magnification
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: 9 MoO2 FTURKGV – ]^MWaMS

Fig.9 UV–Vis spectra of MoO2 micro-nanosheet

: 10 MoO2 F/TURK (Ahv)2 	 hv K]XbY

Fig.10 Plots of (Ahv)2 vs photoenergy for MoO2 mi-

cro/nanosheet

Z
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Fig.11 PL spectrum at room temperature with cor-

responding deconvoluted Gaussian curves of

MoO2 micro/nanosheet
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MoO3(g) + C(s) → MoO2(s) + CO(g) (1)

8

MoO3(g) + C(s) → MoO2(g) + CO(g) (2)
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T 1 MoO3 Kghh	\jK]X [35]

Table 1 The relation between vapor pressure of MoO3 and temperature

T/d 600 610 625 650 720 750 800 850 900 950 1000

P/kPa 0 0.0012 0.0024 0.0067 0.008 0.2333 1.3467 3.12 9.5262 17.547 26.506
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T 2 kl�Kme]ÆiW_\jKfn
Table 2 Gibbs free energy versus temperature of all kinds of possible chemical reaction

ΔG/kJ
T/K

reaction(1) reaction(2) reaction(3) reaction(4)

800 −310.93 77.18 −341.55 55.92

900 −308.36 67.77 −321.30 54.60

1000 −305.93 49.52 −301.26 54.20

1100 −303.65 31.36 −281.50 53.55

1200 −301.50 13.97 −261.89 52.94

: 12 l�i�j`

Fig.12 Reaction and growth model
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