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Effect of Nickel Nitrate Concentration on Microstructure and Microwave
Absorbing Property of Ni/RGO Nanocomposite Material

ZHU Hai, YANG Li, LIU Hong-Bo, CHEN Hui, XIA Xiao-Hong

(College of Material Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: A technique for obtaining reduced graphite oxide (RGO) with Ni nanoparticle dispersed on the surface via
chemical vapor deposition (CVD) method was reported. XRD and SEM observations were carried out to confirm the
microstructure of Ni/RGO composite. Magnetic property of Ni/RGO was characterized by vector network analyzer.
The influence of Ni(NOs), concentration on micromorphology and microwave absorbing property were also discussed.
As the concentration of Ni(NOs), is 1.5 mol/L, the range of the reflection loss (RL) less than —5 dB is 9 GHz, of which
the max value reaches —40 dB.
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Fig. 1 SEM images of Ni/RGO-0.5 (a), Ni/RGO-1.0 (b),
Ni/RGO-1.5 with EDS pattern in inset (c), and Ni/RGO-2.0 (d)
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Fig. 2 XRD patterns of Ni/RGO-0.5, Ni/RGO-1.0, Ni/RGO-1.5,
and Ni/RGO-2.0
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Fig. 3 FTIR spectra of GO and Ni/RGO-1.0
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Fig. 4 Electromagnetic parameters of Ni/RGO-0.5, Ni/RGO-1.0, Ni/RGO-1.5, and Ni/RGO-2.0
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Fig. 6 Theoretical reflection losses of Ni/RGO-0.5 (a), Ni/RGO-1.0 (b) , Ni/RGO-1.5 (c¢), and Ni/RGO-2.0 (d)

%1 NiI/RGO-0.5. Ni/RGO-1.0. Ni/RGO-1.5 F1 Ni/RGO-2.0 #¥ 5 BRI W Y 14 Bk Lb 3%
Table 1 Electromagnetic property of Ni/RGO-0.5, Ni/RGO-1.0, Ni/RGO-1.5, and Ni/RGO-2.0

Sample Ni/RGO-0.5 Ni/RGO-1 Ni/RGO-1.5 Ni/RGO-2.0
Material thickness /mm 1.50 2.0 1.5 2.0 1.5 2.0 1.5 2.0
Absorbing scale lower than -5 dB/GHz ~ 11.5-18.0 8.5-13.2 12.4-18.0 9.0-154  13-18 9-18 13-18  9.5-18.0
Absorbing width lower than -5 dB/GHz 6.5 5.3 5.6 6.4 5.0 9.0 5.0 8.5
Max value of RL/dB -18.5 -17.0 -23.0 -18.0 —44.0 —40.0 -28.8 -25.9
Matching frequence for RL ., /GHz 14.0 10.5 15.5 11.2 17.0 12.2 17.8 12.6
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Tk e 1 B S A FE R 0 B S 38K, e R A A B B
AT R R AL RE I AR Ni & =113
T AS W 34 a8, 2 9 B2 N 3 — s B FE I, LR %
PERE M BT BB, AW M4 )8 5k N

1.5 mol/L I, FHRLE I 5 AR B RE

3 it
PL Ni(NOs), A Ni Y, ) IBAH I B2 7 28 Ak
A7 88 2 TR W B N 28 I 3 H P04 Ji Ak 2 ] 3R 75
42K Ni JWUkz ¥4 57 Bt 25 7€ RGO £ 1 1 Ni/RGO 4K
HEME. REHFT T Ni(NOs), ¥ X} Ni/RGO 44
KT A IR A, 7 LR Ainle WROSe P RE TR o &5 SR
R
1) FEFE Ni(NOs), WEHIK, NI/RGO 4K E 514
b Ni ROk £ s g i 22, R R Rl 2 38K
2) WHEZHOAZ KW, 1 Ni(NO3), W%
HORE] 1.5 mol/L I, #4 KK XS 5 1 5 20 Ji 38 o
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