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Analysis of y-Fe,0,/Ni,O, Composite Nanoparticles after Fe( NO, ) ; Treatment
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ABSTRACT : Objective To investigate the mechanism of y-Fe, 0;/Ni, O; composite nanoparticle stably dispersed in the ferrofluids
after Fe(NO, ), treatment. Methods The FeOOH/Ni( OH), precursor was prepared by coprecipitation, and was then treated with
the FeCl, solution to obtain composite nanoparticles containing y-Fe, O, core, Ni, O, external shell and FeCl, + 6H,0 outermost lay-
er. The nanoparticles were then treated with Fe(NO, ), to obtain modified particles with stable surface properties for the preparation

of ionic ferrofluids. The magneticity, morphology, crystal structure, chemical composition and structure of the composite nanoparti-
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cles after Fe(NO, ) ; treatment were analyzed by VSM, TEM, XRD, EDX and XPS. Results The particles after treatment were

slightly larger (about 11 nm) , but the major component y-Fe, O, located in the core of particles remained unchanged. And the sur-

face of the particles was covered with a Fe(NO, ), + 9H,O corrosion-resistant layer. Conclusion The corrosion-resistant layer cov-

ering the particles after Fe(NO; ), treatment and the electrostatic repulsion formed by the same species H" or OH™ adsorbed onto

the surface of the particles during the preparation of magnetic liquid made the particles stably dispersed in the ferrofluids.

KEY WORDS: composite nanoparticles; core-shell structure; Fe(NO, ), treatment; magnetization strength; anti-corrosion layer
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Fig. 1 The specific magnetization curves of y-Fe, 0;/Ni, O, parti-

cles
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Fig. 2 Typical TEM images of (a) untreated y-Fe,0,/Ni,0,

particles and (b) Fe ( NO, ),-treated y-Fe,0,/Ni,0,

particles

1.6
Fe(NO,),-treated

Untreated

N

12}

08

d¢/dinx

04}

16 20 24 28 32 36
In(x/nm)

&3 v-Fe,0,/Ni, O, Wbk

Fig. 3 Log-size histogram for y-Fe,0,/Ni, 0,
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Tab. 1 The results of atomic percentages from EDX

measurement
%
Sample 0 Fe  Ni cl N
Untreated particles  56.82 39.15 2.37 1.66  —
Treated particles  60.33 35.60 1.57 —  2.50
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Fig. 6 XPS spectra of particles
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Tab.2 The binding energy data from XPS measurement

eV
Sample Ols Fe2p,,  Ni2p;, Cl2p
Untreated particles 529.8(P,)  7I0.2(P,) 854.9 198.1
531.8(P,) 711.0(P,)
v-Fe, 0, 529.8 710.9
Ni, O, 531.8 855.6
FeCl, 711.0 198.0

Note: The standard data for y-Fe,O,, Ni,O,, FeCl, are
taken from the handbook of X-ray photoelectron spectroscopy, for

Fe(NO,), » 9H,O are taken from Ref. '"*’
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Fig. 8 Schematic model of the particle structure
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