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Abstract: With the rapid development of electronics and
information technology, electronics and electrical equip-
ment have been widely used in our daily lives. The living
environment is full of electromagneticwaves of various fre-
quencies and energy. Electromagnetic wave radiation has
evolved into a new type of environmental pollution that
has been listed by the WHO (World Health Organization)
as the fourth largest source of environmental pollution
after water, atmosphere, and noise. Studies have shown
that when electromagnetic wave radiation is too much, it
can cause neurological disorders. And electromagnetic in-
terference will cause the abnormal operation of medical
equipment, precision instruments and other equipment,
and therefore cause incalculable consequences. Therefore,
electromagnetic protection has become a hot issue of con-
cern to the social and scientific circles.
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1 Introduction
At present, countries around the world have increased
their research on the problem of electromagnetic wave
pollution, and have successively formulated relevant stan-
dards and regulations to control andpurify the electromag-
netic environment [1, 2]. Themost effectivemeasure to con-
trol electromagnetic radiationpollution is electromagnetic
shielding to control its radiation intensity within a safe
range [3, 4]. Absorbing material refers to the ability to con-
vert electromagneticwaves into other forms of energy such
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as thermal energy, electrical energy, or mechanical en-
ergy through its own absorption effect so that electromag-
netic waves are consumed or attenuated [5]. The frequency
range of absorbing materials is very wide. The frequency
band is from 100MHz to 300GHz. The frequency range of 2
to 18 GHz is the most widely used. Therefore, the research
focus of absorbing materials in recent years is in this fre-
quency range [6]. Excellent electromagnetic matching per-
formance and high strength loss ability are indispensable
conditions for the absorbing material to effectively absorb
electromagnetic waves [7]. Besides, it meets the design re-
quirements for modern electromagnetic absorbing materi-
als with thin thickness, absorption frequency bandwidth,
strong absorbing performance, and light weight. However,
single absorbingmaterial cannotmeet all the performance
requirements of “thin, light, wide and strong” of absorb-
ingmaterials. Therefore, two ormorematerials are usually
compounded, and the structure is meticulously designed
to maximize the electromagnetic absorption performance.

RGOhas a largenumber of residual oxygen-containing
functional groups on its surface, such as hydroxyl, car-
boxyl, carbonyl, and epoxy groups, which can cause de-
fects such as defect polarization and electron dipole relax-
ation [8]. RGO possesses the advantages of large specific
surface area, high dielectric constant, and light weight,
which make it exhibit a certain microwave absorption per-
formance [9]. However, the overall attenuation effect of sin-
gle RGO on electromagnetic waves is still relatively weak.
Ferrite, as a dual-composite material, can generate both
magnetic loss and dielectric loss, so it has good electro-
magnetic properties [10], but single ferrite has a higher
density. The combination of RGO and ferrite to form com-
plementary advantages: On the one hand, it has bothmag-
netic loss and electrical loss, which is beneficial to achieve
electromagnetic matching and improve absorbing perfor-
mance; On the other hand, it is beneficial to reduce the
density of the absorbing material [11]. Zheng et al. synthe-
sized Fe3O4-graphene composites, which has hydropho-
bicity and superparamagnetism. The results show that the
maximum reflection loss is −40 dB at a frequency of 6.8
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GHz and amatching thickness of 4.5 mm is 4.6–18 GHz [12].
Shu et al. prepared RGO/MWCNTs/ZnFe2O4 nanocompos-
ites by a simple one-pot hydrothermal method, which has
a three-dimensional conductive network structure. When
the mass ratio of GO to MWCNTs is 1:1, at a thickness of
5mm, the maximum reflection loss was −23.8 dB and the
effective absorption bandwidth was 2.6 GHz [13].

In spite of many reports on composites of RGO and fer-
rite for microwave absorption, there have been few reports
in China about RGO/SrFe12O19 nanocomposite as highfre-
quency microwave absorber up to now. SrFe12O19 ferrite
has large saturation magnetization [14], excellent coerciv-
ity [15], high uniaxial magnetocrystalline anisotropy [16],
excellent electromagnetic properties [17], chemical sta-
bility and corrosion resistance [18] that plays an impor-
tant role in hard magnetic materials. The combination of
RGO/SrFe12O19 maybe has great application potential in
the field of microwave absorbing materials [19]. In this
work, we prepared the RGO/SrFe12O19 nanocomposites by
a one-step hydrothermal reaction with the assistance of
the EG. The morphology, phase structure, magnetic prop-
erties, electromagnetic properties and absorption perfor-
mance of the prepared nanocomposites were investigated
in detail.

2 Materials and methods

2.1 Materials

Ferric chloride hexahydrate (FeCl3·6H2O), absolute ethyl
alcohol, ethylene glycol (C2H6O2), hydrochloric acid (HCl)
and sodium hydroxide (NaOH), buy from Sinopharm
Chemical Reagent Co. Ltd. Strontiumchloridehexahydrate
(SrCl2·6H2O) was purchased from Aladdin. All chemicals
used during the experiment were reagent grade. Ultrapure
water was used throughout the experiment.

2.2 Prepared of RGO/SrFe12O19
nanocomposites

GO was prepared through a modified Hummers method
that natural graphite flakes is oxidized by strong oxidant,
then treated at high temperature [20]. 0.11 g of GO was dis-
persed in the mixture of ethylene glycol and deionized wa-
ter (35mL of ethylene glycol+15mL of deionized water) by
ultrasonication for 30 min. Then 0.49 g of SrCl2·6H2O and
4 g of FeCl3·6H2O were dissolved into GO suspension. 20
mLofNaOHaqueous solutionwas added to the iron salt so-

lution by a peristaltic pump until the pH value reached to
13. The suspension of precursors was heated to 80∘C with
vigorous mechanical stirring for 30 min, and then trans-
ferred into a 100 mL teflon-lined stainless steel autoclave
and heated to 200∘C in a blast drying oven, and the reac-
tion was held for 12 hours. Cooled naturally to room tem-
perature, magnetically separate, washed with ultrapure
water until the pH reached to 13, washed with HCl (the
purpose is to remove excess strontium carbonate), then
washed with ultrapure water and ethyl alcohol and finally
dried in a vacuum oven at 60∘C for 24 h.

2.3 Characterization

The transmission electron microscope (TEM, TF20, Jeol
2100F) was used to characterize the micro-morphology of
nanocomposites. The crystal structure was characterized
by X-ray powder diffractometer (XRD, DY5261/Xpert3, CEM,
USA), using a Cu target (λ = 1.5418 Å), test range is 5-
80∘. The magnetic properties of the product were tested
using a vibrating sample magnetometer (VSM-7400, Lake
Shore, USA) at room temperature with a magnetic field
strength of 30,000 Oe. The vector network analyzer (VNA,
PNA-A5244A) was used to measure the real (ε′) and imagi-
nary parts (ε′′) of the complex permittivity and the real (µ′)
and imaginary parts (µ′′) of the complex permeability in
the frequency range of 2 to 18 GHz. The samples were pre-
pared bymixing the RGO/SrFe12O19 nanocomposites with
paraffin in a mass ratio of 7: 3 and pressing it into a ring
(φin = 3.04 mm, φout = 7 mm). Then used Matlab to cal-
culate the reflection loss of the samples and analyze the
change in electromagnetic absorption performance.

3 Results and discussion

3.1 Morphological and structural
characterization of samples

Figure 1 shows theTEM images of representative SrFe12O19
nanoparticles and RGO/SrFe12O19 nanocomposites. It can
be seen from Figure 1a that SrFe12O19 is a flaky struc-
ture, the particle size is mainly distributed at 8-15 nm.
In addition, the particles have a certain degree of ag-
glomeration, which is related to the magnetic dipole
interaction between the nanoparticles. It can be seen
from Figure 1b that the SrFe12O19 nanoflakes are uni-
formly supported on the RGO nanosheets, and there is
almost no agglomeration and exhibit better dispersibil-
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Figure 1: TEM images of (a) SrFe12O19 nanoparticles and (b) RGO/SrFe12O19

ity than pure SrFe12O19 nanoparticles. That is mainly
because SrFe12O19 nanoflakes are coated with graphene
with pleated structure, which hinders the volume change
of SrFe12O19 nanoparticles, and prevents the detachment
and agglomeration of the SrFe12O19 nanoparticles. The
prepared RGO/SrFe12O19 nanocomposite material has a
small particle size, which has a small size effect, surface ef-
fect, lattice distortion, multiple exchange coupling effects
between nanocrystals, etc., and has a large hysteresis loss,
thereby exhibiting good electromagnetic wave absorption
capabilities.

The phase and crystal structure of the SrFe12O19
nanoflakes and RGO/SrFe12O19 nanocomposites were
studied by XRD, confirmed by the standard JCPDS card
(PDF # 84-1531) [21]. The positions of the diffraction peaks
of SrFe12O19 nanoparticles and RGO/SrFe12O19 nanocom-
posites are basically the same, indicating that the addition
of RGO has no effect on the crystal form of the compos-
ite. The significant peaks at 2θ values of 30∘, 33∘, 35.4∘,
40.9∘, 43.6∘, 49.5∘, 54∘, 57.2∘ and 62.2∘ were assigned to
(110), (107), (114), (205), (206), (209), (217), (2011) and (220)
planes [22]. The results show that all diffraction peaks cor-
respond to the face-centered cubic structure of SrFe12O19
in the literature [23]. As can be seen from Figure 2, all the
diffraction peaks are sharp and narrow, indicating that
the SrFe12O19 nanoparticles are highly crystalline. We can
see that the characteristic peak of (001) of graphene ox-
ide around 2θ = 10∘ on GO completely disappeared on
the RGO/SrFe12O19 nanocomposites spectrum, indicating
that the degree of reduction of GO was quite high dur-

Figure 2: XRD patterns of SrFe12O19 nanoparticles and
RGO/SrFe12O19 nanocomposites

ing the entire reaction process [24]. In addition, no diffrac-
tion peak was observed around 26∘, indicating that RGO
nanosheets are dispersed uniformly and do not overlap [9].
The results provide an evidence that the composites of GO
and SrFe12O19 have been successfully combined together
to form a composite after reaction.

3.2 Magnetic properties

Figure 3 displays the hysteresis loops of SrFe12O19
nanoparticles and RGO/SrFe12O19 nanocomposites, re-
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Figure 3:Magnetic hysteresis loops for SrFe12O19 nanoparticles
and RGO/SrFe12O19 nanocomposites

spectively. It is clear that the two samples have the same
hysteresis behavior. The SrFe12O19 nanoparticles and
RGO/SrFe12O19 nanocomposites are superparamagnetic,
indicating that the nanocrystals are small in size. The sat-
uration magnetization (Ms) of RGO/SrFe12O19 nanocom-
posites (38.8 emu/g) is smaller than that of SrFe12O19
nanoparticles (56.3 emu/g), due to the addition of non-
magnetic RGO, which causes a magnetic dilution effect. It
can be found that the remanentmagnetization (Mr) and co-
ercivity (Hc) are about 2.7 emu/g and 31.0 Oe for SrFe12O19
nanoparticles, 1.3 emu/g and 20 Oe for RGO/SrFe12O19
nanocomposites, respectively. The addition of RGO has
no effect on the coercive force of the SrFe12O19 nanopar-
ticles. The reason for the low coercive force value is the
large shape anisotropy of the sample. This higher value of
anisotropy energy makes the nanocomposite a good can-
didate for the development of electromagnetic absorption
properties [25].

3.3 Analysis of electromagnetic parameters

Figure 4 shows the electromagnetic parameters of
SrFe12O19 nanoparticles and RGO/SrFe12O19 nanocom-
posites. The real part (ε′) and imaginary part (ε′′) of the
complex permittivity represent the storage and consump-
tion capacity of electric energy, and the real part (µ′) and
imaginary part (µ′′) of the complex permeability represent
the storage of magnetic energy and consumption [26]. The
ε′ and ε′′ are shown in Figure 4. As can be seen, the ε′ of
the RGO/SrFe12O19 nanocomposites gradually decreases
from 18 to 12.6 in the range of 2-18 GHz, and the ε′ of

SrFe12O19 nanoparticles is relatively small and is almost
constant at about 6.9 in the entire frequency range. The
ε′′ of RGO/SrFe12O19 nanocomposites is also much higher
than that of SrFe12O19 nanoparticles. Over the entire fre-
quency range, the ε′′ value of RGO/SrFe12O19 nanocom-
posite exhibited three high fluctuations from 4.0 to 5.3,
while the ε′′ value of SrFe12O19 nanoparticles increases
from 0.7 to 1.0. The results indicate that SrFe12O19 has a
poor dielectric loss ability, but the dielectric loss perfor-
mance is greatly improved in the presence of RGO. From
the formula ε′′ ≈ 1/2πε0ρf , it can be known that due
to the addition of RGO, the electrical conductivity of the
composite material increases, so that the resistivity of the
material decreases and the dielectric loss increases [27].
As the XRD results show, the GO is reduced to RGO during
the preparation process, and the conductivity increases,
which enhancing its space charge polarization. In addi-
tion, the interfacial polarization is also a very important
reason in that regards. SrFe12O19 and RGO have different
intrinsic dielectric feature, thus, there are considerable
charges accumulation at their interfaces [28, 29]. Under
the action of an external electric field, the free charge
between SrFe12O19 and RGO changes and jumps contin-
uously, which results in polarization loss at the interface,
thereby dissipating incident electromagnetic waves.

Figure 4c presents the real part of the relative com-
plex permeability (µ′). It can be seen that the values of µ′

of SrFe12O19 nanoparticles and RGO/SrFe12O19 nanocom-
posites have similar tendency for variationwith frequency,
and the µ′ value decrease gradually in the range of 2-5.8
GHz, and changed little around 0.94 in the range of 5.8-18
GHz. This shows that the addition of RGO has little effect
on the value of µ′. Figure 4d gives the imaginary part of
the relative complex permeability (µ′′). Both the SrFe12O19
nanoparticles and RGO/SrFe12O19 nanocomposites have
gradually decreased across the entire frequency range, de-
clining from 0.35 and 0.6 to 0 and −0.06, respectively. A
negative value of µ′′ at the frequencies greater than 14GHz,
is considered to be the emission of electromagnetic en-
ergy from the absorbing material to the outside, which is
caused by the electrical properties of the nanocomposites.
Under the action of an alternatingmagnetic field, free elec-
trons form a catastrophic flow due to Lorentz force, and
then an eddy current generates an induced magnetic field.
SrFe12O19 and RGO therefore form a conductive network.
Part of the electric field energy is converted into magnetic
field energy and released, whch is conducive to the mate-
rial’s absorbing performance.

In order to better study the electromagnetic properties
of the SrFe12O19 nanoparticles and RGO/Fe3O4 nanocom-
posites, the tangent angle of dielectric loss (tan δε = ε′′/ε′)
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Figure 4: Frequency dependence of (a) real part of permittivity (ε′); (b) imaginary part of permittivity (ε′′); (c) real part of permeability (µ′);
(d) imaginary part of permeability (µ′′) of SrFe12O19 nanoparticles and RGO/SrFe12O19 nanocomposites

and tangent angle of magnetic loss (tan δµ = µ′′/µ′) are
calculated [30]. It can be seen from Figure 5a that the elec-
trical loss tan δε of RGO/SrFe12O19 nanocomposites and
SrFe12O19 nanoparticles are increased from 0.24 to 0.39
and 0.09 to 0.13 in the range 2-18 GHz. Compared with the
SrFe12O19 nanoflakes, the tan δε of RGO/Fe3O4 nanocom-
posites are higher. The addition of a small amount of GO
can greatly improve the dielectric loss capacity of the com-
posite material, which is not only related to the conduc-
tive ability of RGO, but also related to the polarization
process and electrical conductivity between the compos-
ite materials [31]. It can be clearly seen from Figure 5b
that the tan δµ values of SrFe12O19 nanoparticles and
RGO/SrFe12O19 nanocomposites both show similar trends
with frequency. The tan δµ values decrease sharply in the
range of 2-9 GHz, and remain basically unchanged within
9-18 GHz. The tan δµ values of SrFe12O19 nanoparticles are
larger than that of the RGO/SrFe12O19 nanocomposites in
the whole frequency range. By comparing the dielectric
loss and magnetic loss of the RGO/SrFe12O19 nanocom-
posites, it is found that the absorbing performance of the
RGO/SrFe12O19 nanocomposites is mainly amagnetic loss

type (tan δµ > tan δε) in the frequency range of 2-5.5 GHz;
the absorbing performance of the compositemainly shows
the dielectric loss type (tan δε > tan δµ) in the frequency
range of 2-5.5 GHz.

The effect of magnetic loss on electromagnetic wave
absorption is very important. The electromagnetic energy
is converted to thermal energybymagnetic loss to enhance
electromagneticwave absorption. Generally, in the low fre-
quency range, the eddy current effect, hysteresis effect,
and post-magnetism effect are the main causes of the at-
tenuation loss of ferrites to electromagnetic waves; in the
high frequency range, domainwall resonance loss, natural
resonance loss, and dielectric loss is the main reason for
the attenuation of electromagnetic waves by ferrites [32]. If
only the eddy current loss is considered, the eddy current
coefficient C0 can be expressed as [33]:

C0 = µ•(µ′)−2f −1 (1)

Where the C0 would be a constant, independent of the
frequency. If the magnetic loss is generated from the
eddy current effect, the C0 will keep constant as the fre-
quency varies [30]. Figure 5c shows the C0 curves of
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Figure 5: Frequency dependence of (a) dielectric loss factor (tan δε); (b) magnetic loss factor (tan δµ); (c) C0 values of SrFe12O19 nanoparti-
cles and RGO/SrFe12O19 nanocomposites; (d) Cole-Cole semicircle (ε′′ versus ε′) of RGO/SrFe12O19 nanocomposites

RGO/SrFe12O19 nanocomposites. while the C0 is basically
unchanged above 9 GHz, while above 9 GHz the C0 is ba-
sically unchanged [34, 35]. This implies that the main rea-
sons for the magnetic loss are natural resonance, hystere-
sis effect and exchange resonance in the range of 2-9 GHz,
but eddy current loss accounts for the magnetic loss in the
range of 9-18 GHz.

Dielectric relaxation has a great impact on the elec-
tromagnetic absorbing properties of nanocomposites. The
relaxation phenomenon refers to a system in equilibrium,
when it is affected by external force, the system shifts from
its original equilibrium position. If the external force is re-
moved. The systemdeviating from theoriginal equilibrium
position will return to the original equilibrium state. De-
bye’s equation is the simplest equation to deal with polar-
ization relaxation [36, 37]:[︂

ε′ − 1
2 (εs + ε∞)2

]︂
+
(︀
ε′′

)︀2 = 1
4 (εs + ε∞)2 (2)

Where ε∞ is the limit value of the dielectric constant at
high frequencies and εs is the static permittivity. The ε′

and ε′′ are two important physical quantities used to de-
scribe the relaxation process. Based on Equation 2, it can

be seen that the relationship between ε′ and ε′′ is a semi-
circle with ε′ as the abscissa and ε′′ as the ordinate, which
is called Debye semicircle, and each Debye semicircle rep-
resents a aDebye relaxation process [34]. The ε′′−ε′ curves
of RGO/SrFe12O19 nanocomposites are shown in Figure 5d.
It can be clearly seen that there are three distinct Cole-
Cole semicircles in the ε′′ − ε′ curve of the RGO/SrFe12O19
nanocomposite. The results show that there are three ef-
fective Debye relaxation processes in the RGO/SrFe12O19
nanocomposites. There are two main reasons for the re-
laxation process: the first is due to the interfacial polar-
ization between SrFe12O19 and RGO; the second is that
the surface of RGO contains a large number of residual de-
fects and functional groups [38]. It is worth noting that the
Cole-Cole semicircle of the composite is irregular, which
indicates that in addition to the Debye relaxation of the
composite, there are also influencing factors, such as dipo-
lar polarization, electron polarization, Interfacial polariza-
tion and Maxwell-Wagner relaxation [39]. Eventually lead
to absorption and attenuation of electromagnetic wave en-
ergy, and improving the electromagnetic wave absorbing
performance of RGO/SrFe12O19 nanocomposites.
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Figure 6: RL of (a) SrFe12O19 nanoflakes; (b) RGO/SrFe12O19 nanocomposites

3.4 Analysis of absorbing properties

The ideal absorbing material can completely absorb and
lose electromagnetic waves. It needs to meet the follow-
ing two requirements [40]. First, the impedance match-
ing characteristics of the absorbing material, that is, the
impedance of the absorbing material and the impedance
of the propagation medium are required to be as close as
possible, so that the reflection coefficient of the interface
between the material and the air is zero, and the electro-
magneticwave energy in the air enters thematerial atmost.
On the other hand, when the electromagnetic wave enters
the material as much as possible, the absorbing material
should also have good attenuation characteristics, that is,
the electromagnetic wave entering the material is maxi-
mized by the loss.

The absorbing material requires a low reflectivity and
also requires a frequencybandwidth. Its absorptionof elec-
tromagnetic waves is evaluated by reflection loss (RL), For
single-layer absorbers, RL is given by the the following for-
mula [41, 42]:

RL(dB) = 20 log |(Zin − Z0) / (Zin − Z0)| (3)

Zin = Z0
(︀
µr/εr

)︀1/2 tanh [︁j (︁2πfd (µrεr)1/2 /c)︁]︁ (4)

Where Zin and Z0represents the wave impedance of the
absorbing material and the wave impedance of the air; µr
and εr are the relative permeability and relative permittiv-
ity of the nanomaterials; f is the frequency; d represents
the thickness of the absorbing material; and c represents
the speed of light (3·108 m/s).

Figure 6a-b displays the RL of SrFe12O19 nanoparti-
cles and RGO/SrFe12O19 nanocomposites at 2-18 GHz, re-
spectively. The RL of the RGO/SrFe12O19 nanocomposites

is significantly improved compared to that of SrFe12O19
nanoparticles. At thickness of 1.5 mm, the maximum RL
of RGO/SrFe12O19 nanocomposites is −48.1 dB with effec-
tive absorption bandwidth of 3.9 GHz (12.9-16.8 GHz). For
SrFe12O19 nanoparticles, themaximumRL appears at 16.4
GHz up to −13.5 dB under 5.5 mm thickness, with the band-
width below −10 dB ranging from 16 to 17 GHz. It shows
that adding a small amount of RGO greatly affects the
dielectric loss and magnetic loss, and greatly improves
the microwave absorption performance of RGO/SrFe12O19
nanocomposites.

Figure 7 exhibits the three-dimensional presentations
of the calculated RL curves and the two-dimensional im-
age maps of RL of the RGO/SrFe12O19 nanocomposites.
According to the International Radiation Protection As-
sociation (IRPA), when the RL < −10 dB, the material’s
electromagnetic wave absorption rate reaches 90%, then
the material has wave absorbing performance [43]. There-
fore, the frequency band of the absorbingmaterial’s reflec-
tion loss value below −10 dB should be as wide as pos-
sible in order to absorb more electromagnetic waves in
the frequency range [44]. Obviously, when the thickness is
changed in the range of 1.5-5.5mm, the effective absorption
band reaches 16GHz (from2GHz-18GHz). The results show
that it is crucial to adjust the thickness of the nanocompos-
ite for application at different frequencies. By comparing
the positions of the reflection loss peaks of composite ma-
terials with different thicknesses, it can be found that as
the thickness of the material increases, the position of the
reflection loss peak moves to a lower frequency band and
the peak value decreases. Therefore, in practical applica-
tions, different microwave absorption bands should be se-
lected with appropriate thicknesses.
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Figure 7: (a) 3D representation of RL performance of RGO/SrFe12O19 nanocomposites; (b) Contours of the calculated RL values for
RGO/SrFe12O19 nanocomposites

Figure 8: Attenuation constant α of the as-prepared RGO/SrFe12O19
nanocomposites

The value of the attenuation constant α represents the
strength of the material’s ability to lose electromagnetic
waves. The larger the value of α, the stronger thematerial’s
ability to absorb electromagnetic waves. α obeys the fol-
lowing formula [45, 46]:

α =
√
2πf
c (5)

×
√︂
(µ′′ε′′ − µ′ε′) +

√︁
(µ′′ε′′ − µ′ε′)2 (ε′µ′′ + ε′′µ′)2

Figure 8 shows the curve of attenuation constant α
changing with frequency. It can be found that the α value
of theRGO/SrFe12O19 nanocomposites ismuch larger than
the SrFe12O19 nanoparticles in the entire frequency range.
It shows that the material has more excellent attenuation
performance, which is consistent with the dielectric loss

results. Adding an appropriate amount of RGO can in-
crease the dielectric loss of the RGO/SrFe12O19 nanocom-
posite material, thereby improving impedance matching
and facilitating incident microwaves to enter the compos-
ite material. All these also help to enhance microwave ab-
sorption in composites.

4 Conclusions
In summary, the RGO/SrFe12O19 have been successfully
prepared by using EG assisted hydrothermal synthesis.
The results show a good synergy between the mag-
netic properties of SrFe12O19 and the dielectric proper-
ties of RGO. Compared with SrFe12O19 nanoparticles, the
RGO/SrFe12O19 nanocomposites have the characteristics
of light specific gravity, absorbing frequency bandwidth,
adjustable electromagnetic parameters, and large absorb-
ing loss. The maximum RL of RGO/SrFe12O19 nanocom-
posites with the thickness of 1.5 mm reached −48.1 dB at
14.7 GHz, and the bandwidth of RL less than −10 dB ranged
from 12.9 to 16.8 GHz.
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