LAT=E> Journal of the Korean Magnetics Society, Volume 17, Number 2, April 2007

B AHIRO 287|HE o|3Et

Fe-N L}t

QIxte| Xj7|SMoiT

2

(2007 19 159 2L 20073 2%

st Ve A 7] Eafer

SEAAE Pt F2 AT £ BallRoMe

HaMe Baleeg WA she Zo] uigdsithe 218 vtk
FHO] : ks Fe-N 4L, 3317165844, Hlankeo] £47), B

L M 2

H AR FopelA vhe APIAtel] thigt A7) vl
$ S| o)]FoiX|ar ui1, 2] W AAIIAE EE
= vlolaE AYAE BISle] THA Hgo] =g Bt
offe}, Al vi=sil whE A5 LREHER 8
APIRA = AR T BRI 831 ik
[3]. B3] WYiee] V5 2he ARk 9l A el b)
sle] 213 Aol =) Wsk Fok o2 59, AR
o] )=} o= EASE 217 ot HWE A AL A
AskA "ot o]X A IAEY AR AL Jriptlo) o
Uz, 234, 84, 249, 7= Sl o3l el = 3l
t}. o]9} o] 9 }— o] J«Wﬂvﬂ% J=-2 u}l;w] olale] 1}

-

2k,
WeRe S AXshe e TS, AR, B3

sl
i)

zopy, 71AA 98y 5 A 7P Ao, 5. ol W
2ol A 387148237 (Chemical Vapor Condensation
CVCye A9l BE A8 88 & e 5AS A

Ak 28 RS SRe HAssle] A9l 8t
3t #dds AT 7 o, w2 AMEE 7RI 9
o}, Bk oy}, BE AR 9 Ee B3 V=i
A7k A xT 7FsshA dehe). B Aol s H2ukg-
o] 2P7)E olgat A VIEFHOE AZT FeN U
=Rte] ey Pl AdRisel mE Ap1E B4 wisle nE
3.

oA} AFE e Fe-N AESE
A B4 Wals A7y, Bt R E v -Fe,Ne ¥40] §olslder, Sk

*Tel: (043) 219-1201, E-mail: seijin@jsc.ac.kr

A W5 Yge] A4, 363-794

169 HErgE )

HnHReo] £337], XRDS} BETE 0]3*8}0% 27
0“7‘1/] 8Fe2]2N— 7%;‘% =2 'v“éﬂ

Feo} Nol Mz 2 A=A Fatgesl, ol Fesh N& 2PA1717]
, A7V5
L a3 44y

CVC Az 71820 R4 (Fig. 1o YeRiSith
NH; 715 ¥E8 -4 (bubbling unityg E3}4
Falrh ATAE Jgee 25 SuslaA] dEsiA
WA el aiA WAEE Jhedl sdska e de
(chiller)?} &3t SeR2E B AR SSAIFTE o] W
WY S5 450 °CERE] 1100 °C7HA] 52 nlHo]
7hax A ) Balexs wsigen, theide] Ax
B Ave 2715 AR ) /=T Table D).

] Pressure Controller
ﬂj R S

Scraper
Vacuum 4 3
Pump w

__7]_.—|_4__l_

Heated Furnace

ooooooooooooooooo
S :
H Carrier Gas

— Bubbler

Heating
Mantle 1

— Precursor

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

Table 1. The content of preparation conditions for Fe-N nano-
particles.

Sample Decomposition Chamber Flow rate of
p temp. (°C) atmosphere carrier gas
A 450
B 700 Air 60 sccm
C 1100
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Fig. 2. Schematic diagram of Transmission Mdssbauer Spectrometer
system.
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Fig. 3. XRD analysis of sample A-C.
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Table 11. Avearage particle size of typical Fe-N nanoparticles by
BET analysis.

Sample A B C
Size (nm) 20.1 50.8 449

Table I11. Phase analysis of typical Fe-N nanoparticles by XRD.
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Fig. 4. Mssbauer spectrum analysis for sample A at 300 K.
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Table IV. Hyperfine parameters of the Fe-N phases.

Phase IS (mm/s) QS (mm/s) H (T)
a-Fe 0.00 0.00 33.0
y-Fe,N 0.20 0.01 34.0
0.27 —-0.21 21.9
0.27 0.10 21.6
e-Fe, N 0.30 0.46
0.41 027
y-Fe -0.9

Table V. Mossbauer analysis of Fe-N nanoparticles (Errot range :
+2 %).

Sample a-Fe v-Fe g-Fe, 2N y-FesN
A 26 74
B 100
C 15 85
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Fig. 5. Mdssbauer spectrum analysis for sample B at 300 K.
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Fig. 6. Mossbauer spectrum analysis for sample C at 300 K.
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Study of Magnetic Property of Fe-N Nanoparticle Using Mdossbauer Spectroscopy
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Three nano-sized Fe-N particle samples synthesized by Chemical Vapor Condensation (CVC) were analyzed using Mossbauer
spectroscopy, XRD and BET. The synthesized nanoparticles consisted of e-Fe, 2N, y-FesN, a-Fe and y-Fe. y-Fe,N was mainly
formed at the low decomposition temperature, With increasing decomposition temperature, the phase was changed to y-Fe via e-
Fe, N, For synthesizing Fe-N phases, this study implies that the low decomposition temperature is better than high temperature

during Chemical Vapor Condensation.
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