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Fe(CO);(l) > Fe (s) + 5CO (g)

Catalytic decomposition of
on a hot Fe-particle surface

C diffuses into particle interior

Fe,;C (cementite) is formed



Fe;C NANOPOWDER - XRD

Fe,;C clearly detected:
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Fe;C NANOPOWDER -

Intensity [a.u]

Pyrolytic carbon
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Fe;C NANOPOWDER - Mossbauer spectra

Fe;C superposition 87 r.a.%
Fes By=212T g;=0.02mm/s 5=0.21mm/s 29r.a.%
Feg By=203T g5= 0.02mm/s &=0.21 mm/s 58r.a.%
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Fe;C NANOPOWDER - Mossbauer spectra

Fe,;C superposition 84 r.a.%
Fes Bn=255T g;= 0.00mm/s &=0.35mm/s 30r.a.%
Feg By=243T gy= 0.02mm/s d=0.35mm/s 54r.a%

surface/interface-Fe,C or at 4 K

Fe,Cy superposition 6 r.a.%
Bpe=21.7T g5 = 0.21 mm/s 06 =0.09 mm/s
B=18.6T gQ -0.03 mm/s d =0.43 mm/s

Fe, O, superposition 11 r.a.%
Bpe=953.7T g5 = 0.08mm/s 6=0.37 mm/s

Transmission [a.u.]

B=48.6T gQ = 0.36 mm/s & =0.54 mm/s
B =48.2T g5=-0.04mm/s d=0.47 mm/s
B=47.8T gQ =-0.13 mm/s ® =0.09 mm/s
Bi=47.0T ¢5=-0.18 mm/s & =1.10 mm/s
B;=40.4T &5 =-0.58 mm/s d&=0.99 mm/s
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Fe;C NANOPOWDER - HRTEM
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Fe;C NANOPOWDER - Magnetic measurements: VSM
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G (8 kA/m) [Am?/kg]

Interaction of ferromagnetic particles

=> superferromagnetic behaviour
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Magnetic measurements: PPMS
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SUMMARY

Synthesized Fe,C nanopowder:
- according to XRD and TEM: particle size of Fe,Cis @ <30 nm
- M6ssbauer analysis:

Fe,C contains cca 84 % of all Fe atoms

Fe;O, contains cca 11 % of all Fe atoms

It is difficult to obtain pure single phase Fe.C:

- some synthesized small a-Fe nanoparticles have not reacted with C,H,
— were not covered by carbon = oxidized and so Fe, O, formed

- the synthesis parameters must be optimized

Magnetic properties of Fe,C nanopowder:

- values of H.(n-Fe,C) and og(n-Fe;C)
can be even higher if single phase non-agregated particles
are obtained







Fe;C NANOPOWDER -
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Fe;C NANOPOWDER - TEM




