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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant

or financial decisions, should not be based on machine-translation output.

DESCRIPTION CN120081420A

A natural mineral-based microwave absorbing material synthesized by flash sintering process

and its preparation method

—MET NIRRT ZERBVRANT YRR R E &5

[0001]

Technical Field
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ARG

[n0001]

This invention relates to the field of microwave absorbing materials technology, specifically to
a natural mineral-based microwave absorbing material synthesized by flash calcination

process and its preparation method.

KBRS R R ARG, RS R—MET NIRRT ZERNRAT MERCRME R E &S

o

[0003]

Background Technology

BREEA

[n0002]

Molybdenite is a molybdenum disulfide mineral and an important molybdenum ore resource.

It also often contains rhenium and is the main mineral for refining molybdenum and rhenium.
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¥R BHEN MY, REEMET RRE, TEESEH%, SEMHE. SkEET .
However, the use of molybdenite resources is mostly limited to refining after mining to obtain

metals or their compounds, which is costly, and direct utilization is rare.

BfFRT FHRHERAAZEAXREHITIRFSIEBNERLSY), RERS, MEZEFAND,

[n0003]

With the development of science and technology, electromagnetic waves are being used in
more and more widespread applications. The use of communication equipment such as
mobile phones, base stations, satellite broadcasting, and local area networks is becoming

more and more frequent, leading to increasingly serious electromagnetic pollution problems.

FEERIFERANARE, BEORNNAZSERE 2, BohBiE, Hif, DEM &, BENF&ENL
HHEAEKEME, SHBESRFENL™E,
This has led to the increasingly widespread application of electromagnetic wave absorbing

materials, and the demand is gradually increasing.

X WESEERRBMENNABRE 2, FEEHLETEN.
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MoS_NER1 has a unique two-dimensional sheet structure and a large specific surface area,
which makes it a promising candidate for application in the field of electromagnetic

protection.

MoS<sub>2</sub>B BTN "4 H BREMARANLLRETR, FFETEENFISE RFIN
FARI =R

Traditional methods for preparing microwave absorbing materials from molybdenum
disulfide (MoS<sub>2</sub>) typically require multi-step synthesis, such as high-temperature
sulfidation or complex physicochemical purification processes. This results in complex

preparation processes, long preparation times, low efficiency, and high costs.

£ _HifL3E(MoS<sub>2</sub>)HIEMRMENE R T ZES, BEFEZTREMN, NSERILHN

ERAWIENAIRAIRE, SEEMHANGIEREESR. fIEREK. SIENRRENTS,

[0006]

Summary of the Invention

RARE

[n0004]
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The purpose of this invention is to provide a natural mineral-based microwave absorbing
material synthesized by flash calcination process and its preparation method, thereby solving
the problems of complex process, high efficiency and low cost of existing preparation

methods.

KRBV ENETRH-—METRNRIZSMBIRAT MEREMERERIES A, BRUEHIES

EREER. MERERABHIEE,

[n0005]

To solve the above-mentioned technical problems, the present invention adopts the following
technical solution: a method for preparing natural mineral-based microwave absorbing

materials based on flash calcination process, characterized by the following steps:

PR R AR, BEARAUTKALRE: —MEFNEIZ S MBIRAT YRR R

wl&m%, HFEETSRIOT:

[n0006]

S1.
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S1.
Molybdenite powder and iron oxide powder are thoroughly mixed in a mortar to obtain a

mixed raw material;

FHERE # R NA LM KR EABPRDEGITY, REREEN;

[n0007]

S2.

S2.
The mixed raw materials are loaded into a corundum ring, connected to a platinum wire, and

then fixed.

RREFERENNERF, # ERLEEE;

[n0008]

S3.

S3.
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The corundum ring is placed in a muffle furnace, and after heating, the platinum wire is

connected to the power supply for flash burning.

BRERBETSHIFF, FREHLEREIR, HITIAE;

[n0009]

S4.

S4.
After natural cooling, the resulting product is the MoS<sub>2</sub>/Fe<sub>3<

/sub>0<sub>4</sub>/MoO<sub>2</sub> composite microwave absorbing material.

BRI G, FriY), BlAMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2<

[sub>E &R L

[n0010]

A further technical solution is that the molar ratio of molybdenite powder (calculated as
molybdenum disulfide) to iron oxide powder is 1:0.5-2, the particle size of molybdenite

powder is <0.25mm, and the particle size of iron oxide powder is <0.2mm.
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BRI RIRART REFTRERE MR (U= F i E ) M A sk R A EE/REEH1:0.5~2, #E5RE

KIARRIE<0.25mm, |UFHKMAKAIZE<0.2mm,

[n0011]

A further technical solution is to seal both ends of the corundum ring with graphite sheets,

and then fix it with a clamp after connecting the platinum wire to the graphite sheets.

EH—THRALEEMANERRiEAAERH0, HL5AEREER, BXAREE.

[n0012]

A further technical solution is that in step S3, the muffle furnace is heated to 400°C at a

heating rate of 10°C/min.

EH—THRAG ZRMALESIH T FHIFLL10°C/minByFHRIERFHEE400°Co

[n0013]

A further technical solution is that the voltage during flash burning in step S3 is 600V, the

currentis 1.5A, and the flash burning time is 3min.
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EH—T ARG ZEMASESIH A GRHEBEN600V, BIHR1L5A, AEFEIS3mIn.

[n0014]

The present invention also discloses a natural mineral-based microwave absorbing material
synthesized by a flash calcination process, wherein the microwave absorbing material is

prepared by the above-described preparation method.

REFEAF—MET NIRRT ZEMBIRAT MERCRAEL, FrdReRA i E R SI& 75 EH1S.

[n0015]

Compared with the prior art, the beneficial effects of the present invention are:

S5MAKRAEL, SLRANEHEURE:

[n0016]
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Using natural molybdenite as raw material, it is mixed with iron oxide powder and subjected
to a flash calcination process. During this process, an electric current passes through the
sample to generate Joule heat, which rapidly increases the sample temperature, promotes
the transport of matter, and induces a rapid reaction between the two, resulting in rapid
densification of the sample. This process enables the preparation of MoS<sub>2</sub>
/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub> composite microwave absorbing
materials. The process is simple and efficient, improving preparation efficiency while reducing

production costs and minimizing environmental pollution.

FMAXRAEHET ENREE, SECEMERES, RAAKRLIZ, dEFEREIFRTELEER, @
RIEEHFmRE, E#HYRNER, BERERERN, 5IEFRIERRZNY, MM
MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>8 & W E ¥ EIE,

TZEEEN, EREHENERNENERESNE, BOHRSH,

[n0017]

This invention uses molybdenite, a natural raw material, which is abundant in China and has

good electromagnetic wave absorption characteristics. The prepared MoS<sub>2</sub>
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/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub> composite absorbing material can be
widely used as an electromagnetic wave absorbing material in corresponding

electromagnetic protection and microwave stealth fields.

RERBAERRARFESRN, EREEFE, BEERFIBECRRBETFYE, HI&EHAMoS<sub>2<
/sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>& & W ¥ eI VE 0 BB RE R IR Uk A4kt

[ 32 N FAER B9 FREARS R IA R IR e & o

[0021]

Attached Figure Description

P52 BE

[n0018]

Figure 1 is the XRD pattern of MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>

/MoO<sub>2</sub>-3.0 prepared in Example 3 of the present invention.

E 157 & BB 55351 E 5 EIBIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>

/MoO<sub>2</sub>-3.089XRDE,
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[n0019]

Figure 2 shows the microwave absorption performance of the MoS<sub>2</sub>/Fe<sub>3<

/sub>0<sub>4</sub>/MoO<sub>2</sub>-1.0 sample of Example 1 of the present invention.

B2 7 & BASE 3B 1AM oS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

1.0fF mu AR P REE

[n0020]

Figure 3 shows the microwave absorption performance of the MoS<sub>2</sub>/Fe<sub>3<

/sub>0<sub>4</sub>/MoO<sub>2</sub>-2.0 sample of Example 2 of the present invention.

B39 7 & BASLHEBI2B9MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

2.08F ARG 4 REE

[n0021]

Figure 4 shows the microwave absorption performance of the MoS<sub>2</sub>/Fe<sub>3<

/sub>0<sub>4</sub>/MoO<sub>2</sub>-3.0 sample of Example 3 of the present invention.
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B4 7 & BASEHEFI3AIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

3.0 MBI M REE,

[n0022]

Figure 5 shows the microwave absorption performance of the MoS<sub>2</sub>/Fe<sub>3<
/sub>0<sub>4</sub>/MoO<sub>2</sub>-4.0 sample of Comparative Example 1 of the present

invention.

E|5:9 7 & BAX BB B 1BIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

4.0 VIR 1 BEEL,

[n0023]

Figure 6 shows the microwave absorption performance of the MoS<sub>2</sub>/Fe<sub>3<
/sub>0<sub>4</sub>/MoO<sub>2</sub>-5.0 sample of Comparative Example 2 of the present

invention.

El6:97s & BAX BB {2 MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

5.0t B M BEE

[0028]
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Detailed Implementation

BiALER

[n0024]

To make the objectives, technical solutions, and advantages of the present invention clearer,
the invention will be further described in detail below with reference to the accompanying

drawings and embodiments.

ATERRANEN. RARAGERMALEMERERE, UTEESHERSEHE], *&APEHITH—-DIF
35 BH.
It should be understood that the specific embodiments described herein are merely

illustrative of the invention and are not intended to limit the invention.

RN HIERE, EAPriER ey B ASSHERR (N A LR A LR, AR TIRESLH,

[n0025]

The following embodiments are only for further detailed description of the present invention,

but do not constitute any limitation on the present invention; the materials used in the
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following embodiments are molybdenite from the Yumu Mountain in Myanmar; the purity of

the molybdenite is 296.00%.

TREFEFIN AR BRIEH—F 1F 4R, BRI 24 R EARIERIRE; TIASEREGH R ARIM
£, ¥EIRE i EEE R ESET ZEE T 2>96.00%.
Unless otherwise specified, all other materials were purchased from conventional chemical

reagent companies and raw material suppliers.

HAMEONTHEZRGR R, 398 S F T QMR NE,

[n0026]

Example 1

SEhEf)1

[n0027]

A MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/Mo0O<sub>2</sub> composite material
based on flash-synthesized natural molybdenite and hematite, and its preparation method,

comprising the following steps:

16-01-2026 - Page 15



— BT RS AR ANESBE AR BIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>

/MoO<sub>2</sub>EEMRREFIESZE, BEUTIE:

[n0028]

1) Weigh 7.5 mmol (calculated as molybdenum disulfide) of molybdenite powder (particle size
< 0.25 mm) and 7.5 mmol (calculated as iron oxide) of hematite (particle size < 0.2 mm)

using an analytical balance, and mix them thoroughly in a mortar.

1) ER TR THET.Smmol(M ZHLSE ) RSB ¥ 5 (K112 <0.25mm)F17.5mmol (LA L it B

TRERH (M2 <0.2mm), EMSFPRRIESGIYS;

[n0029]

2) The mixture obtained in 1) is loaded into a prefabricated corundum ring, the upper and
lower ends are sealed with graphite sheets, platinum wire is attached, and it is fixed with a

clamp;

2R REYRATFINNI RS, EFMROFRASREO, AL, AXRAERE;

[n0030]
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3) Place the device described in 2) into a muffle furnace and heat the muffle furnace to 400°C

at a rate of 10°C/min;

3)R2)FMAREMANSFHIFF, #RI0°C/minBER, FEHFFAREL00°C;

[n0031]

4) Connect the platinum wire to the power supply, set the voltage to 600V, the current to 1.5A,

and the flash burn time to 3 minutes;

A)FALLERERBIR, KB BE600V, HI1.5A, KGETE37HH,;

[n0032]

5) Natural cooling yields the MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2<
/sub> composite material, labeled as MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>

/MoO<sub>2</sub>-1.0.

5)BAE, FRIEFYIEIAAMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2<
/sub>E&#El, IRRAMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2<

/sub>-1.0,
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[n0033]

Example 2:

SEhEf2

[n0034]

The difference from Example 1 is that: in step 1), 10 mmol of molybdenite powder and 5 mmol
of hematite powder were weighed, and the resulting product was labeled as MoS<sub>2<
/sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-2.0; all other aspects are the same

asin Example 1.

S5EFIINXSET: $EL)FIEET ¥ RIRE10mmol, FREH #¥RESmmol, FRrEF=¥IinRA
MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-2.0; HE1JEILHEHI

1,

[n0035]

Example 3:

SLhEf53
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[n0036]

The difference from Example 1 is that: in step 1), 5 mmol of molybdenite powder and 10 mmol
of hematite powder were weighed, and the resulting product was labeled as MoS<sub>2<
/sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-3.0; all other aspects are the same

asin Example 1.

S53FI1INXBET: $EBL) RSB ¥ RIRESmmol, FREH #REX10mmol, FRrE~=¥innA
MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-3.0; EHE1JEILHEFI

1,

[n0037]

Figure 1 shows the XRD pattern of the MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>

/MoO<sub>2</sub>-3.0 sample in Example 3.

B 1A L5513 MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-3.0#¥ &

HIXRDE,
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As shown in Figure 1, the MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2<
/sub>composite material obtained in this invention exhibits 2H-MoS<sub>2</sub> as the
main phase, while Fe<sub>3</sub>0<sub>4</sub>(PDF#89-6088) and MoO<sub>2</sub>

(PDF#32-0671) exist as newly formed phases.

HEL1AH: &EBRES~ ST MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2<
/sub>E AMEIRM A IFRIFE2H-MoS<sub>2</sub>EAE4H, Fe<sub>3</sub>0<sub>4</sub>

(PDF#89-6088). MoO<sub>2</sub>(PDF#32-0671){E & +BFE,

[n0038]

Compare with Example 1:

TR

[n0039]

The difference from Example 3 is that step 4) the voltage parameter is changed to 400V;

everything else is the same as Example 1.

533X ANET: TBRA)BESEHIII400V; HEHESEHEH 1.
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[n0040]

Compare with Example 2:

xR fI2

[n0041]

The difference from Example 3 is that step 4) the voltage parameter is changed to 500V;

everything else is the same as Example 1.

SLHHIBNKIET: SBAEESHEN00V; HEHRLHHL

[n0042]

Electromagnetic absorption characteristic test:

EE RN WS P T IR :

[n0043]

The prepared MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>

composite material with electromagnetic wave absorption properties was used as a sample,
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and the dielectric and electromagnetic properties of the material were analyzed using a

vector network analyzer (VNA, Agilent N5234A).

BVFR IS8 B & BRI U4 BERIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>
/MoO<sub>2</sub>E &M EHENFm, FIRKEBMEZDIL(VNA, Agilent N5234A)XH4K1#1TY
B M4 RE AN BB R M RERY 3 4o

The specific method is as follows: Paraffin wax and the sample are mixed at a mass ratio of 3:7
and pressed into a ring-shaped sample with an outer diameter of 7mm, an inner diameter of
3mm, and a thickness of 2.5mm for testing. The absorption performance of different samples

is simulated and tested using a vector network analyzer.

BAMrER: MAAESHEMIZES: THRELLHITES, HESRIKIMZTMm, RE3mm, EE

2.5mmBIFREREITINE, FIAXEME RN EF mBIRR 6.

[n0044]

The microwave absorption performance curve of the MoS<sub>2</sub>/Fe<sub>3<
/sub>0<sub>4</sub>/MoO<sub>2</sub>-1.0 composite material prepared in Example 1 is
shown in Figure 2. The numbers in the figure represent the sample thickness simulated by the

network vector analyzer.
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SLHEFI 11 BIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-1.084&
MENIRR M BERZE, TNEI2FFR, BERIPHHRFAERNERED TR REE.
The RL_NERS83 of the MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

1.0 composite material reaches -22.85dB (f is 12.56GHz, d is 2.1mm).

MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-1.08 &11¥l89
RL<sub>min</sub>iA%-22.85dB(f412.56GHz, d/32.1mm),
The RL_NERS88 of the MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

2.0 composite material reaches -28.14dB (fis 11.88GHz, d is 2.2mm).

MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-2.08 &11¥l89
RL<sub>min</sub>iA%-28.14dB(f411.88GHz, d32.2mm),
The RL_NER93 of the MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-

3.0 composite material reaches -47.85dB (fis 11.54GHz, d is 2.0mm).

MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-3.08 &1 ¥l89

RL<sub>min</sub>ix%l-47.85dB(f/911.54GHz, d/32.0mm),
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The above results indicate that RL<sub>min</sub> is affected by the ratio of molybdenite and
hematite, while RL<sub>min</sub> performs best in the MoS<sub>2</sub>/Fe<sub>3<

/sub>0<sub>4</sub>/MoO<sub>2</sub>-3.0 range.

U ELERRI, RL<sub>min</sub>2ZIEsEE FFRTXH LEBIRISEME, TIRL<sub>min</sub>1£

MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>-3.0h R F{E,

[n0045]

Figure 5 shows the electromagnetic wave absorption performance curves of the MoS<sub>2<
/sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub> composite material with

electromagnetic wave absorption properties prepared in Comparative Example 1.

BRI 1 1S M B & B RGE R BERIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>
/MoO<sub>2</sub>8 &M #K 14 sE 2R UNE 5FRo

Figure 6 shows the electromagnetic wave absorption performance curves of the MoS<sub>2<
/sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub> composite material with

electromagnetic wave absorption properties prepared in Comparative Example 2.
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YRG5 09 B & BB LR IR U E BERIMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>
/MoO<sub>2</sub>8 &M 14 sE L UNE 6Ff o

As shown in Figures 5 and 6, the microwave absorption performance of the sample prepared
in the control example is worse than that of the sample prepared in Example 3. This indicates
that the lower voltage leads to a decrease in the microwave absorption performance of the

MoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub> composite material.

HESE6RH: SEHEFI3FISMERMELL, MERAIGISNFRNTEEERE, XiiHRENBE
SHMoS<sub>2</sub>/Fe<sub>3</sub>0<sub>4</sub>/MoO<sub>2</sub>& & ¥ HI% &%

CIYEEER

[n0046]

The foregoing has shown and described the basic principles, main features, and advantages

of the present invention.

UL BRIER T REARANERRIE, FERFIERARANML S,
Those skilled in the art should understand that the present invention is not limited to the

above embodiments. The embodiments and descriptions in the specification are merely
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illustrative of the principles of the present invention. Various changes and modifications can
be made to the present invention without departing from its spirit and scope, and all such

changes and modifications fall within the scope of the present invention as claimed.

FTWHIRARARNIZ T ##, SERARE EARSSHEFIBIRE, LARSEhEfIFRAH AR R 2%

2

TERANRIE, EARBEALPEEEIEERFHR T, SZAESEEMHE LM, XETHM
HEENER RPN L BEEN.
The scope of protection of this invention is defined by the appended claims and their

equivalents.

A& BAERRIFSEE P MBI A BE R B R EERYI R E.
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