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M icrowave absorbing properties of
iron nanow ire can posites distributed randan ly
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Abstract The a -iron nanow ires array filns were prepared by electrochem ical deposition on the porous anodic alm inum
oxide template w ith nanopores The @ -iron nanow ires were lberated in the 1000 NaOH solution and equably m ixed w ith
resin. Then the iron nanow ire/ nonconductor can posites distrbuted randan ly w ere prepared and the m icrow ave absorb ing
properties of camposites were studied The results show that the electran agnetic parameters of the absorb ng m aterials m-
crease w ith increase of the iron nanow ires volum e fraction R eflection coefficients of the absorb ing m aterials were calculated
w ith the electran agnetic param eters tested The optimal absotb ing thickness of iron nanow ires cam posites w ith 25% volume
fraction is 1. 14mm. W hen the frequency is 9.7GH z the reflection coefficient is — 45 dB, and when the reflection coeffr
cient is less than — 5dB, the broad band s 9GH z The location of reflection coefficient apex ismoved to the low frequency
w ith the thickness of absotbing material increasing W ith ncrease of the iron nanow ires volun e fraction the reflection coef

ficients mcrease greatly and the optin al thickness decreases at the same tine

Keywords porous anodic alum inum oxide templatg nanow ire array m icrow ave absotb ing properties reflection coeffr

cient
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Fig 1 TEM morphology of

anodic alum mum oxide template
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Fig 4 Relationship betv een pem ittivity and frequency of

iron nanow ires canposites w ith different volum e fractions
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Fig 5 Relationship between pemeability and frequency of

iron nanow ires cam posites w ith different volun e fractions

(a) —Real part of pem eab ility

(b) — Imagmary part of pem eability
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Fig 6 Relationship between reflection loss and frequency of

iron nanow ires can posites w ith different thicknesses( volum e fraction is about 3% )

(@) —Three-din ensional charf (b) —Two-dinensional chart
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Fig 7 Relationship beteen reflection loss and frequency

of ron nanow ires canposites w ith different thicknesses( volum e fraction is about 10% )

(a) —Three-d mensional chart (b) —Two-dm ensional chart
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Fig 8 Relationship beween reflection loss and frequency of

iron nanow ires cam posites w ith different th icknesses( volum e fraction is about 25% )

(a) —Three-dmensional chart (b) —Two-dinensional chart
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