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Preparation of Mn O Nanoparticles by Laser Heating Gas-evaporation Method
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Abstract Mn O nanoparticles were prepared by laser heating gas-evaporation method in this paper with a 150 W CW

CO, laser as light source and Mn Ac 3 4H,O as a target. The effects of process parameters on nanoparticles have been

pilot studied. XRD DTA and TEM were used to characterize the samples. The formation mechanism of Mn O

nanoparticles was preliminarily discussed. The experimental results show that the process parameters such as laser power

density reaction pressure the sorts and rate of airflows et al .

effect the sizes and crystal system of nanoparticles. The

products are Mn;O,56F  the diameter of nanoparticles is between 5~ 10 nm and 30 ~ 100 nm in Ar atmosphere. The

products are Mn;O, and MnO and the diameter of nanoparticles is between 5~10 nm and 15~60 nm in O, atmosphere.
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Fig.1 Schematic diagram of the experimental device
1
Table 1 Experimental conditions and results of Mn O nanoparticles
No. Pressure Rate of airflows SLM Size of sample | Temperatures Times
kPa N, Ar O, m C s
Ml 50 2.0 1.2 0 1.5%x10 2 1100~1200 300
M2 30 3.0 1.0 0 1.0x10 2 1100 ~1200 180
M3 80~100 3.0 2.0 0 1.5%x10 2 1100~1200 480
M4 20~30 3.0 1.5 0 2.0x10 2 1100~ 1200 300
M5 50 3.0 1.2 0.6 1.5x10 2 >800 480
M6 30 3.0 1.2 0.6 1.0x10 2 >800 300
3.2 5~10 nm  30~100 nm
2

2 a



5~10
nm 15~60 nm
2c
2
Fig.2 TEM photographs of Mn O nanoparticles
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Fig.3 Electron-diffraction of M4 sample
4 X
Fig.4 XRD patterns of Mn O nanoparticles
3 a Ml b M6 c
XRD
XRD Mn;0, MnO
20 36.5° 41.0° 45.8° 56.8°
4 4 77.2° 3.0882 nm 2.7659 nm
Mn; 04568 13-162 2.4893 nm 2.0378 nm 1.5425 nm

Mn;O,56F  Mn;O, Mn;O; 20 44.3° 51.8°
26 . . . . 026 . 76.2° 2.5691 nm 2.2192 nm
36.2° 40.2° 45.2° 57.1° 73.4" 81.5 1.5688 nm MnO 4

3.1178 nm 2.8146 nm 2.5174
nm 2.0268 nm 1.6208 nm 1.4839 nm
Mn;0,56F 4 b
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20 44.3° 51.7° 76.0° 1 Mn Ac 7 4H,0
2.5691 nm 2.2192 nm 1.5688 nm
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Ac 5 4H.0 IR C 1 P. S. Helena A. A. Marc W. C. Thomas. Sol-Gel-
2 2 derived thin-film manganese dioxide cathodes J . J.
-C C-0 9.4~10.6 pm CO; Electrochem. Soc. 1996 143 5 1629—1632
Mn Ac » 4H,O 2 Liu Ling Xia Xi. Studies on the preparation of nanophase
C-C C-0 345.6 clectrode materials and its electrochemical properties [ —
K [ K [ Performance of nm-y-MnQO, obtained by microemulsion
J} mo 357.7 kb mo method ] . Electrochemistry 1998 4 3 328
Mn Ac 7 4H,0O CO, ~333 in Chinese
Mn O 3 LiJuan Li Qingwen Xia Xi. Synthesis of nanosize MnO,
by solid state reaction and its electrochemical property [l .
Synthesis and performance of a-MnQO, ] . Chinese Journal
Mn Ac ,- 4H,0 Mn Ac ,- 4H,0* 1 of Applied Chemistry 1999 16 3 103~
10.6 pm 105 in Chinese
Mn Ac ,- 4H,0* —> MnCO; + MnO, + MnG,0, 4 J. D. Casey J. S. Haggerty. Laser-induced vapour-phase
’ syntheses of boron and titanium diboride powders J . J.
Mater. Sci. 1987 22 737~739
MnCOs MnO 5 Wang Shouwen Chen Xiaokang. Preparing fine powder by
MnCZO4 = 3 method of laser chemistry preparation of nickel series
powder J . Chinese J. Lasers 1989 16
Mn;O, 4 12 741~742 in Chinese
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>1000C

6 Lin Enhui Li Xinyong Zhang Changyan. A study of laser
induced solid-phase reaction to produce CaQ ultrafine
powders and laser heterogeneous catalysis 1-heptene reaction

J . Applied Laser 1995 151 14~16
44 in Chinese



