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Preparation and Electromagnetic Properties of Nickel
Fibers by Citrate Solgel Method
(
. 410073)
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Abstract: The nickel fibers had been successfully prepared with citric acid and nickel carbonate basic as
the starting reagents by sotgel method. This process included preparation of sol precursor with good
spinnability, dry spinning and pyrolysis. The diameter of the fibers obtained was about 1620 m. In
this article, different raw materials and additive agent were studied to improve the spinnability of sol
precursor, and phase of fibers was also investigated in different decomposition atmosphere. T he com-
plex permittivity and complex permeability of nickel fibers are decreased with increasing of the ex
perimental frequency in 2-18GHz band, which represents good dispersion characteristics.
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Table 1 The spimnability of the precursor sol influenced by raw materials
Raw material CA/Ni2* (molar ratio) 7/ Reaction time/ h Spinnability Curing
Nick el hydroxide 1.5:1 60 10 Good, long fibers Good
Nickel sulfate 1.5:1 60 10 Bad Bad
Nickel carbonate basic 1.5:1 60 10 Good, long fibers Good
’ , Ni** ,
, 2
2
T able 2 The spinnability of the precursor sol in different ratios
Sample  CA/Ni (molar ratio) T/ Reaction time/ h [Ni2+ [/M Spinn ability Curing
1 2 1 60 10 0.6 Normal, short fibers Bad
2 1.5 1 60 10 0.6 Good, long fibers Good
3 1.2 1 60 10 0.6 Good, long fibers Good
4 1 1 60 10 0.6 Normal, short fibers Good
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Fig 1 FTIR spectra of citric acid and the sol precursor 2.2
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Table 3 T he spinnability of the precursor sol with different ethylene glycol ( EG) dosage
Sam ple CA/EG(molar ratio) CA/Ni2* (molar ratio) Melting point/ Spinnability Curing
1 4.8 1 1.5 1 > 250 Normal, short fibers Good
2 2.4 1 1.5 1 > 250 Good, long fibers Good
3 1.2 1 1.5 1 95 Good, long fibers Good
4 0.6 1 1.5 1 63.3 Normal, short fibers Bad
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Fig 3 XRD patterns of the precursor fibers calcined

at different temperatures in H, atmosphere
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Fig 5 SEM micrograph of nickel fibers
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