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Table 1 Chemical analyses of two types of kaolinite (w/%)

Sample A|203 SIOZ FEZO;; TIOZ NaZO MgO CaO Kzo Hzo

MK 38.30 45.82 0.64 0.40 0.16 0.15 0.08 0.33 13.80

SK 39.17 44.61 0.04 0.12 0.22 0.11 0.10 0.17 14.97
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Fig.1 SEM images of the two kaolinites before and after electroless deposition of Co-P coatings: (a) MK, (b) SK, (c) MK/Co-P, and
(d) SK/Co-P
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Fig.2 EDS results of the two kaolinite composites: (a) MK/Co-P
and (b) SK/Co-P

. ® Kaolinite
¥ Co-P
o Quartz

MK/Co-P |

Intensity/a.u
H El.
Wy
-
-

- SK/Co-P
HJ»_..Nh—-&uLM— A -
-«J@w -

10 30 50 70 90

2019

K3 2 Fhimit - REPEE Co-P JZ1/5 1 XRD K
Fig.3 XRD patterns of the two kaolinites before and after

electroless deposition of Co-P coatings
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Fig.4 Hysteresis loops of the two kaolinite composites
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Fig.5 Complex permittivity of the two kaolinite composites
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Fig.6 Complex permeability of the two kaolinite composites
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Fig.7 Reflection loss versus frequency of MK/Co-P (a) and

SK/Co-P (b) mixed with paraffin at various thicknesses
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Microwave Absorbing Properties of Modified Kaolinite Coated with Co-P by
Electroless Plating

Zhang Hanzhuo, Chen Zhao, Wei Xiaogin, Ou Xuemei
(China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Kaolinite composites MK/Co-P and SK/Co-P were prepared by pretreatment and electroless deposition of two type of natural
kaolinite produced from Maoming and Suzhou, respectively. The microstructures, magnetic properties and microwave absorption abilities
were compared. Results indicate that both kaolinite composites contain single phased Co-P coatings with hexagonal-closed-packed
structure. In MK/Co-P, Co-P coatings are deposited on the surfaces of kaolinite flakes uniformly, where the contents of cobalt and
phosphorus are determined to be 36.62 wt% and 4.41 wt%, respectively. By comparison, kaolinite microclusters are covered completely by
Co-P coatings in SK/Co-P and the contents of Co and P are both decreased noticeably. In contrast to SK/Co-P, MK/Co-P shows enhanced
saturation magnetization and coercivity together with much improved permittivity and permeability. It presents a maximum reflection loss
of —27.32 dB and an effective absorbing bandwidth (reflection loss below —20 dB) covering 4.7~8.2 GHz in the thickness range of 2.0~3.0
mm, which would be suitable for applications in microwave devices.

Key words: kaolinite; electroless plating; Co-P coating; electromagnetic parameters; microwave absorption
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