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Abstract Iron(Fe)-Molybdenum(Mo) alloyed nanoparticles and nanowires were produced by the chemical

vapor condensation(CVC) process using the pyrolysis of iron pentacarbonyl(Fe(CO),) and Molybdenum hexac-

arbonyl(Mo(CO),). The influence of CVC parameter on the formation of nanoparticle, nanowire and size control

was studied. The size of Fe-Mo alloyed nanoparticles can be controlled by quantity of gas flow. Also, Fe-Mo

alloyed nanowires were produced by control of the work chamber pressure. Moreover, we investigated close cor-

relation of size and morphology of Fe-Mo nanoparticles and nanowires with atomic quantity of inflow precursor

into the electric furnace as the quantitative analysis. Obtained nanoparticles and nanowires were investigated by

field emission scanning electron microscopy, energy dispersive spectroscopy and X-ray diffraction.
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Fig. 1. Schematic diagram of CVC system.
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Fig. 2. FE-SEM micrographs of nanoparticles synthesized
with various pressures ranges of evaporator; (a) 100~110,
(b) 100~120, (c) 100~130 and (d) 100~140 torr. The decom-
position temperature of Fe(CO); and Mo(CO), are 400°C.
The temperature in evaporator of Mo(CO), is 40°C.

s

Fig. 3. FE-SEM micrographs of nanowires synthesized
with various decomposition temperatures; (a) 300, (b) 400,
(c) 500 and (d) 600°C. Pressures ranges in evaporator of
Fe(CO), is 100~150 torr. The temperature in evaporator of
Mo(CO); is S0°C.
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Fig. 4. XRD analysis of (a) Fe nano-particle, (b) Fe-Mo

alloyed nano-particle in Fig. 2. (a) and (c) Fe-Mo alloyed

nanowire in Fig. 3. (b).
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Fig. 5. EDS results with various evaporator temperature
of Mo(CO), (a) 40, (b) 50, (c) 60 and (d) 70°C. The decom-
position temperature of Fe(CO); and Mo(CO), are 400°C.
The pressures range of evaporator is 100~110 torr.
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Fig. 6. XRD analysis on sample shown in Fig. 5 (a)~(d).
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Fig. 7. X-ray diffraction profiles of the (110) line of BCC
phase in the Fe-Mo alloy nanoparticles with different com-
positions, the scanning rate of XRD is 0.05°/30 sec; (a) Fe
nanoparticle, (b) nearly Fe-1wt.%Mo, (c) nearly Fe-3wt.
%Mo, (d) nearly Fe-5wt.%oMo and (e) nearly Fe-10wt.%Mo.
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