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method on absorption property of Ni ;Zn, sFe, O,
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Abstract: Nano Ni, ;Zn, ; Fe,O, powders were prepared by the coprecipitation method combined with
sol-gel method. The microstructure and electromagnetic performance of the as-prepared four kinds of
Ni, s Zn, ; Fe, O, samples with different addition proportion were characterized by X-ray diffraction,
atomic force microscope (AFM), vector network analysis (VNA). The results show that the pure
Niy. ;s Zn, ;s Fe, O, is gained in each proportion under 650°C calcination. The Ni, ;Zn, ;Fe, O, particles are
spherical, with the increase of adding proportion in coprecipitation process, particle size decreases first
and then increases, the particles have the minimum size while the proportion is 60% , the average size
is around 44nm. In the range of 2-12. 4GHz, the greater the thickness of the material, the closer the
effective absorption band of Ni, ; Zn, ; Fe, O, is to the low frequency band, the maximum absorbing
intensity of Ni, s Zno s Fe,O, can reach — 24. 94dB. While the proportion is 60% , the effective
absorption band of Ni, s Zn, ; Fe, O, is 5. 0-9. 9GHz, the bandwith reaches maximum, and microwave
absorption property is the best.
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Table 1 Different technical parameters for preparing nickel-zinc ferrite
. Coprecipitation method Sol-gel method
Sample FeCly /g NaOH/g - -
Ni(NO3),/g Zn(NO3) /g Ni(NO3)»/g Zn(NO3), /g
1 10. 00 35.00 0 (0%) 0 (0%) 5.72(100%) 5.86(100%)
2 10. 00 35. 00 1.72 (30%) 1.76 (30%) 4.00(70%) 4.10€70%)
3 10. 00 35.00 3.44 (60%0) 3.52 (60%) 2.28(40%) 2. 34C40%)
4 10. 00 35.00 5.16 (90%) 5.28 (90%) 0.56(10%) 0.58(10%)

Zn(NOy), (IR A5 7 Wb BEFE 35 20 T ZOK 98 35 9 W
pHE N 6. S BBE P I 100 5 I 80 A 52 5 20 8Os
) T SRR FLR b 2k S PR Y BRI . F B
JEAE 90°C HEAR h BEAT 4R gk b 650°C TR Bk

2h 1 B R BE BRI RE AL
1.3 RRIAE

X o g )R B BRSO RE B E AT XIRD 3L A 4
X745 Rigaku Ultima TV .47 #0, #UF JE 4 40k V. $148



EATHE F 4 FE0TE A3 8 R B US 0 Eb A X P A 1 1 A& 1Y N5 Zno s Fe, Oy W23 1 BE 11 52 Wil 93
JERIA 15°~80°, H# %K 4 (°) /min, 2L HEH i, B -
0,027, S350, R SPAL00 S5 1 5B B BT B i itk - s
AT ROULZE K FEAF 5 R R 18 W 45 20 BT AL (KEYSIGHT ——60%
E5071C) %HRE 15 2~ 12. AGHz 22 [ (1) L 6 5 KM A7 3 L
<
it BN 3@ ©
SR D N R ¥ .
A %_L o
2 g:b — ﬁ*ﬁ -5 | A Mo
" % q .u,lr-.._)ad - - W
20 40 60 80
2.1 XRD ¥%H 26/(°)
B 1 A FLPiiE sk ad B2 o, WS N R [8) B 461 % 88 A 4 BT B [ H R A 4 10 B i XRD 3% ]

FHEVE 4 B XRD 3 & . w1 LA L SR B Y
o8l 43530 R 096,30 %6 ,60 %6, 90 Yo B A5 B Y 4 FhRE iy
FRAEAT S50 5 Nio s Zn, s Fe, O, B9 4R e 3% &L 58 42
— B, A IO UE T I A - R MU A B R L TE
650°C T~ Bebg » B L il 4 T Nio s Zng s Fe, Oy,

£
g s
Q @
o o
. I-‘_
- &
< o
0 501.2113nMm
“Le]
o
X T
0.0 0.5 1.0 1.5 2.0MM
[ €
= c
o (32
o
A 0
o Q
. o
0 347.4326nm
[te)
o

00 05 1.0 1.5 2.0um
H 2

Fig. 1 XRD patterns of the samples prepared under different

proportions of nickel and zinc
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Fig. 2 AFM images of the Niy 5Zng ;s Fe; O, prepared under different proportions of nickel and zinc
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Permittivity(1) and permeability(2) of the Nig 5Zno,;Fe; Oy prepared under different proportions of nickel and zinc
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under different proportions of nickel and zinc
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