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ABSTRACT

Ultrafine iron oxide powder, y-Fex(Oy and a-Fe.0, were prepared by the thermal decomposition of organo-
metallic compounds. The formation process of powder mcludes the thermal decompasiion and axidation of the
organomelallic precursors, Fe{N;H;COO0)(N:H;). (A) and N.H:Fe(N.H,COO});-H: (B). The arganometallic pre-
cursors, A and B, were synthesized by the reaction of ferrous lon with hydrazinocarboxylic acid, and character-
zed by guantitative analysis and infrared spectroscopy. The mechamstic study for the thermal decomposition
was performed by DTA-TG, The iron oxide powder was obtained hy the heat treatment of the precursors
at 200C and 600C for half an hour in air The phases of the resulting product were praved y-Fe;0s and
o-I'e;0; respectively, The particle shape was equiaxial and the particle size was less than 0.1 pm. Magnetic
properlies of the v-Fe,0, powder obtained from A and B was 234 Qe of coercivity, 64.26 emu/g of saturation
magnetization, 23.59 emu/g of remanent magnetization and 24.1 Oe, 47.27 emu/g, 3.118 emu/g respectively. The
value of o-Fes0s powder was 1,494 Og, 04862 emu/g, 0.1832 emu/g and 1,276 Oe, 0.4854 emu/g, 0.1856 emu/g
respectively.
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Fig. 1. Schematic diagram of synthetic route for (a),
(by N,H;COCH, (c) A and B.

Auvkg g AN Aoz A #5E 28 5 Aok
49 AEe fr1ave] 4354 ERER R
24 Ayl deivbe SA4% FHa glaw HEe] 4
#E9 a4 HAmsdor o] MEysh u=hi
222 hydrazine monohydrate §<.22 A3 vh&

E oA Helele] Babakdch A

T

A ZAz7HA A= F
AEe| e Aekidal 2y Fgr|E FHalagic
2.3.3. N;HsFe(N.H,COQ)-H,O (B)2] 3t
A FEe] P4 gabs whyjer FAlslgich 25 mf

04 M FeSO, THO 4=8o] 25 mi 14 M NH,COOHS]
NoH HO #9883 mahgl Fof] daofa] o 7] 5
wrz|shelch, oF ey AR Aua 54 gHes
B #EE 9& 7 sk -2 hydrazine manaohydrate
ez AHY o AT Azl Az F odal
Aol 2astglew, 3 2 AFEAT 44
7= gaskgvh
2.34. Fes0y 279 AlZ

o 9L FeO; 22 HAA2 il
Felslglom, wape FoaAEnAo

3. @y g o

3.1 2iZiE 9 A= B4

g]7kEql NoH;COOHSE 53k <l NHsCOONIH;
A2 A B A=y "l Table 154 23, A3
shel AatgtezRe gire 9 AEe| P4 A
Felg 4= 4ok

A9)A Fe AYE# Fig 29 2on, A¥EZ e
24 w]Z Table 2o Azjsliv), Hydrazine %
A& T2 e 2] =4l B a4
N-N 1% o)z ol miEba Aol al=
A b o] W3kald N-N ikae] wis)
Bed] AEgof 2l 2 Fe]zg eRATHY, F, a2
Bk} WAz S wigl=e] 52k 285 HAdE
bidentate 2]7k==2 2H8-5l= NH,COO0™ = 986~
1,013 cm ! Ale)elld, NHs" kel &2 958~965 cm ™!
sdodof 4], =AF &4 monodentate 2)7r=2 =53}
= NoHE 931880 em ™' e FouE vishich
28] % monodentate |7k=2 FE3E N:H:4 N-N
A% A% 4] NH,7} unidentate |7F=2 283 o=
931936 cm~toll A F5F e, unidentate ®17F

2o vjge] Ah 3w Adgel AT FE Pole]

o it »d

[T
[N

A
Y,

off

ok
Je

L)
R

(R
b

F

]

Table 1. Analytlca] Data of NzHgCOOH, NgHgCOONgHs, FE(NEH:;COO),;(NQH,L)Z {A). and NszFe(NgHaco());]'HgO

(B)
Wt% of Fe Wt% of NaH.
Compound Colour
obs, cal. ohs. cal.
N.H,COOH White 42.01 4213
N-HCOON,H; 58.48 58.74
A Bluish green 20567 20.68 48.12 4747
B Pale bottle green 16.32 16.82 39.94 38.60
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Fig. 2. Infrared spectra of () N,H,COOH, (b) N.H;
COONsHs, (2) Fe(N2HaCOO)(NH,) (A), and {d}
NHsFe(N,H.CO0);- H,O (B).
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Table 2. Infrared Abscrption Frequencies and Band Assignment of NoFHLCOOH, NoHCOONu[s, Fe{NoHLCOO) (N,
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. Infrared Absorption Frequencies {cm ™)
Assignment
N:H:COOH M:H:COON:Hs A B

vO-H 3409
v N-H--O 3334 3349
vIN-H (weak H-bond) 3240 3175 3264 37264
v N-H (strong H-hond) 2970 20580 2080 2070
v O-H 2737
Vmym COO™ 1663 1656 1643
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v N-H(N;H3) 955 065
v N-N(N;H,} 925
v 0-C-0 832 816 800 306

77h 7 770 755
v Fe-N 420 436

A 293 A 12 2(1992)
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Fig. 3. X-ray diflraction pattems of ¥-Fe:0, obtained

B and a-Fe:D, obtained from

Table 3. Thermal Data of N.H;COOH, Fe(NH.COOLMNH), (A), and NH:Fe(N.H.COO),-H.O (B)

TG DTA Weight loss (Wi%)
Compound — - Products
lemp. range (C) peak temp. (C) abs. cal.
00
N:H,COOH 43~91 67 (enda) 111 118 I
N.H.COCN.H;
g1~147 108 (enda) 13.9 17.8 NLH,COONLH-
129 (eado) 100 100 {(—)}
A 105~114 102 {exo0)} 66.0 704 Fe,0,
134 {exo)
B 7802 92 {exo} 734 76.0 Fe.0,
120 {exo)
-046- £ 9] 5] 3] 7]
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Table 4. Magnetic Properties of v-Fe.0; and a-Fe,0 P
(N2H3COO)3'H20 (B)

owder Obtained from Fe(NaHaCOO)(N.H,); (4) and NH;Fe

Magnetic properlies r-Feid o-Fe.Os

A B A B
Ms (emu/er) 64.26 47.27 04862 0.4854
Mr {emu/gr) 23.59 3118 0.1832 (.1856
He (Oe) 234 24.1 1,494 1,976
SR 0.3671 0.0615 0.3769 0.3823

Fig. 4. TEM image ol y-Fe0; obtamed from Fe(N,H,
COON{N:Hy}o.
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