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Fig. 1. Schematic diagram of Chemical Vapor Condensation (CVC)
and coating system.

Table L. Content of the preparation conditions for Fe nanoparticles

Sample Carrier Carrier flow Decomposition Vacuum
gas  rate (cc/min)  temp. (°C)  pressure (Torr)
A CO 400 500 760
B CO 400 1,100 760
C CH; 400 500 760
D CH, 400 1,100 760
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Table H. Average particle size determined by BET
Sample A B C D
Particle size (nm) 7 29 25 47
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Fig. 2. Average particle size by BET.

Table III. Phase analysis of Fe nanoparticles by XRD

Sample A B C D
o-Fe O A O A
Fe;C O O VAN Q

%O &4, A L&A 7ks
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Fig. 3. XRD spectra for four samples.
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Fig. 4. Mgssbauer spectra for four samples.
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Table IV. Méssbauer phase analysis of Fe nanoparticles (Error range :
+2%)

Sample A B C D
o-Fe 34 % 4% 97 % 6%
Fe;C 66 % 96 % 3% 94 %
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Fig. 5. Phase transformation due to the variation of carrier gas and
decomposition temperature.
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Fig. 6. Micro-structure of In-situ CVC Fe-nano particles.
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Studying Carbon Coating on the Surface of Nano-sized Fe Particle
by Mossbauer Analysis

Sei-Jin Oh*
Department of Acoustics Eng. JuSeong College

Chul-Jin Choi and Jin-Chun Kim
Materials Engineering Department, Korea Institute of Machinery & Materials

Soon-Ju Kwon and SangHo Jin
Department of Materials Science and Engineering, Pohang University of Science and Technology

(Received 12 May 2005, in final form 16 June 2005)

Four nano-sized Fe-nano particle samples synthesized by Chemical Vapor Condensation (CVC) were analyzed using Mdssbauer
spectroscopy, XRD, BET and TEM. The samples were consisted as functions of carrier gas and decomposition temperature. The
synthesized nanoparticles consisted of two- or three-layers with the circular shape. The average particle size was increased with
increasing the decomposition temperature. At 500°C for the decomposition temperature, Fe;C was formed more under the
environment of CO carrier gas than that of CH,. However, at 1,100°C, almost of Fe-nano particles were transformed into Fe;C with

using both carrier gas.
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