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Preparation of IR and Microwave Absorbing Barium Ferrite
Material by Electroless Ni-P Plating

WU Xiao-Wei, FENG Yu-Jie,  WEI Han , LIU Yan-Kun
(Harbin Institute of Technology, Municipal & Environmental School, Environmental Seience & Engineering Department, Har-

bin 150090, China)

Abstract ; In order to obtain IR absorption property, Ni-P-was coated on barium ferrite powder by electroless
plating, and the influence of electroless plating process on IR emissivity of barium ferrite powder was stud-
ied. The micrograph and structure of samples were studied by means of SEM and XRD. The IR and micro-
wave absorption properties of powders were analyzed by FT-IR and Vector Network Analyzer. The optimal
technology parameters are as follows, the concentration of NiSO, is 30g/L, the concentration of Na,PO, is
20g/L, the concentration of sodium citrate-is 70g/L, the concentration of (NH,),S0, is 50g/L, reaction
temperature is 85% and pH is 10.0. And the results show that a uniform and compact Ni-P coating is plated
onto barium ferrite., The IR and microwave absorption properties of Ni-P coated barium ferrite are greatly im-
proved. IR emissivity of the powder decreases to 0.5910 at 8 — 14 wm wavelength, and the maximum reflec-
tion is —24.3dB at 2 — 18GHz. The bandwidth (>10dB) is about 2. 8GHz.
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Table 1 L, (5°) factor-level form

Lovel Factor
Main salt Reducing agent Complexing agent Buffer agent Temperature pH value
1 20 20 60 40 75 8.0
2 30 30 70 50 80 8.5
3 40 40 80 60 85 9.0
4 50 50 90 80 90 9.5
5 60 60 100 90 95 10.0
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Table 2 Orthogonal experiment results
Factor
Item No. . . - R.eSL}lt.s
Main salt salt Reducing agent ~ Complexing Buffer agent Temperature ) (emissivity )
A L) /(geL) agen/(ge L) /(geL7h) /C pi value
1 20 20 60 40 70 8.0 0.793
2 20 30 70 50 75 9.0 0.798
3 20 40 80 60 80 9.0 0. 800
4 20 50 90 70 85 9.5 0.745
5 20 60 100 80 90 10.0 0.713
6 30 20 70 50 85 10.0 0.591
7 30 30 80 70 90 8.0 0.762
8 30 40 90 80 70 8.5 0.803
9 30 50 100 40 75 9.0 0.751
10 30 60 60 50 85 9.5 0.787
11 40 20 80 70 75 9.5 0.618
12 40 30 90 40 80 10.0 0. 820
13 40 40 100 50 85 8.0 0.855
14 40 50 60 60 90 8.5 0. 846
15 40 60 70 90 75 9.0 0.848
16 50 20 90 50 90 9.0 0.820
17 50 30 100 60 70 9.5 0.792
18 50 40 50 70 75 10.0 0.827
19 50 50 70 80 80 8.0 0. 820
20 50 60 80 40 90 9.0 0. 825
21 60 20 100 70 80 8.5 0.817
22 60 30 60 80 85 9.0 0.838
23 60 40 70 40 90 9.5 0.835
24 60 50 80 50 70 10.0 0.803
25 60 60 90 60 80 8.0 0.819
*3 BBEXREITHMAE
Table 3 Orthogonal design analysis
Factor
Item . . . - Rfasl{lt.s
Main salt Reducing Complexing Buffer agent Temperature (emissivity)
/(g+ L") agent/(g-L7") agent/(g-L7") /(g-L7") /°C pH value
1 0.770 0.727 0.818 0. 805 0. 808 0.810 —
2 0.738 0.802 0.778 0.813 0.763 0.816 —
3 0.797 0.824 0.762 0.769 0.809 0.714 —
4 0.817 0.793 0.801 0. 800 0.770 0.755 —
5 0.822 0.798 0.786 0.758 0.795 0.750 —
Range 0.084 0.097 0.056 0.055 0.046 0. 066 —
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Fig.1 XRD pattern of barium ferrite powders
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Fig.2  XRD pattern of electroless Ni-P coated barium ferrite powders
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Fig.3  Macroscopical photographs of electroless Ni-P coated barium ferrite powders

(a) Before coating;- (‘b)) After coating
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Fig.4 SEM micrographs of electroless Ni-P coated barium ferrite powders

(a) Before coating; (b) After coating
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Fig.5 IR emissivity spectrum of barium ferrite powder
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