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S1 Supplementary Text
S1.1 Preparation of MSUTX-X
This DC voltage stabilizing electric field device mainly consists of the following components: a 10*10*3 mm graphite electrode as the block-shaped cathode, a 5*10*0.2 mm metal platinum electrode as the sheet-shaped anode, and a 100 ml electrolytic cell as the device container. The distance between the electrodes is 18 mm. The input voltage of the power supply (DC current, 0~36 V, 0~6 A).
S2 Characterization Methods
S2.1 Materials Characterization
The crystal structure of the samples was characterized by a Bruker D8 Advance X-ray diffractometer (XRD, Co Kα radiation, 3 kW) with a data collection range of 10° to 90° (2θ). Raman spectra of the samples were obtained using a Renishaw in-vivo confocal Raman microscope (excitation wavelength 514.5 nm) to analyze the molecular vibration modes and phase structure. The molecular structure and functional group types of the samples were characterized by a Fourier transform infrared spectrometer (Nicolet iS 10). The micro-surface morphology of the samples was observed by a scanning electron microscope (SEM, Zeiss Sigma 300, Germany). The precise lattice configuration and elemental distribution of the samples were analyzed by a transmission electron microscope (TEM, FEI Talos F200X) equipped with an X-ray energy dispersive spectrometer (EDS, Oxford). Before testing, the samples were dispersed in ethanol, ultrasonically treated to ensure uniform dispersion, and then the dispersion was dropped onto a copper grid and dried for SEM and TEM observation. The surface roughness of the samples was characterized by an atomic force microscope (AFM, Bruker Dimension ICON), and the surface charge distribution was analyzed using its electrostatic force microscopy (EFM) mode. The elemental chemical states and electronic structure of the samples were analyzed by an X-ray photoelectron spectrometer (XPS, Kratos Axis Ultra DLD). The defect concentration in the samples was characterized by an electron paramagnetic resonance spectrometer (EPR, Bruker A 300, 300 K). Electrochemical impedance spectra (EIS) were collected in the frequency range of 0.01 Hz to 100 kHz by applying a 10 mV AC voltage amplitude at the open circuit potential using an electrochemical workstation (Shanghai Chenhua, chi760e).
S2.2 Electromagnetic Measurement
After mixing the sample with paraffin, it was pressed into a custom coaxial ring (𝑑𝑜𝑢𝑡= 7.00 mm, 𝑑𝑖𝑛 = 3.04 mm). The electromagnetic parameters of the sample were measured within the microwave frequency range of 2-18 GHz using a network vector analyzer (NVA, Agilent MS46322B, Japan). Usually, the reflection loss (RL) is used to evaluate the electromagnetic wave absorption performance of the absorber. If the reflection loss value is less than -10 decibels (indicating that 90% of the energy is absorbed), then the electromagnetic wave absorption at that frequency point is considered to be effective. According to the transmission line theory, the reflection loss can be calculated using the following formula [S1]:
                                              (S1)  
                                                 (S2)  
Among them, Z0, Zin, d and c refer to the impedance of free space, impedance of the absorber, the thickness of absorber, and velocity of light, respectively.
S2.3 Radar Cross Section (RCS) Simulation
The RCS simulations were performed in CST software based on the far-field response. Specifically, the model consisted of an upper wave absorption layer and a lower perfect electrical conductor (PEC) layer, with thicknesses of 3.2 mm and 1.0 mm respectively. The length and width of each layer were designed to be 100 mm. The model was placed on the XOY plane, and a plane wave was used as the incident wave propagating along the negative z-axis. The polarization direction was along the z-axis. Additionally, the boundary conditions were set as open boundaries, and the selected field monitoring frequency was 8.08 GHz, which was derived from the frequency corresponding to the optimal RLmin of MSUT6-10.
The RCS performance of the sample is evaluated using the following formula [S2]:
                                                   (S3)  
Where S is the area of the layer of the simulated plate (100 mm2100 mm2), and λ is the EM wave wavelength. Es and Ei represent the electric field intensity of scattered EM waves and incident EM waves, respectively.
S2.4 Conduction loss (c) and Polarization Loss (p) Calculation
[bookmark: OLE_LINK7]The 𝜀c and 𝜀p can be calculated into the following Eqs. [S3]:
[bookmark: _Hlk179970107]                                                  (S4)  
                                                                (S5)  
[bookmark: _Hlk222850360]The εs, ε∞, τ, and σ represent the static and infinite frequency dielectric constant, Debye relaxation time and electrical conductivity, respectively.
S2.5 Density Functional Theory (DFT) Calculation
This paper conducts a systematic study on the electronic structure and surface properties of materials based on the first-principles calculation method of density functional theory (DFT), using the Vienna ab initio simulation package (VASP). The generalized gradient approximation (GGA) framework's Perdew-Burke-Ernzerhof (PBE) exchange-correlation functional is adopted to describe the exchange-correlation interaction between electrons. The calculation content mainly includes the following aspects: differential charge density analysis to reveal the charge transfer behavior during the bonding process between atoms; work function calculation to evaluate the electron escape ability of the material surface; band structure and projected density of states analysis to clarify the electronic energy level distribution and orbital hybridization characteristics of the system. The structural modeling is based on the crystal information file (cif) of the material, and the high-symmetry points and their closed paths within the Brillouin zone are determined through the Seekpaths path analysis tool to ensure the completeness and accuracy of the band structure calculation. Before the self-consistent calculation and density of states analysis, the unit cell structure is fully optimized geometrically. During the optimization process, the conjugate gradient method is used for iterative solution, and the energy convergence threshold is set to 1×10-8 eV to ensure that the system reaches the ground state stable configuration. The Brillouin zone integration adopts the Monkhorst-Pack method, and the K-point grid density is set to 6×6×1 to balance the calculation accuracy and efficiency. To avoid the interlayer interaction introduced by the periodic boundary condition, a 15 Å vacuum layer is set in the vertical direction (z-axis) to effectively isolate adjacent periodic images.
S2.6 Electromagnetic Radiation Detection Experiment
Mix MSUT6-10 and polyvinylidene fluoride in a 1:6 mass ratio in 25 ml of N, N-dimethylformamide to prepare an EWA patch with a thickness of approximately 2 mm. Then, cover the surface of the mobile phone motherboard (the part that receives and transmits signals) with it. Record the dynamic electric field radiation values using an electromagnetic radiation detection instrument (QA062RU). Additionally, tests were conducted on the original sample MS and the mobile phone without the EWA patch.
S2.7 Working Principle of the Electromagnetic Radiation Detector
Three independent probes at the tip of the detector convert electromagnetic field energy in the environment into weak alternating electrical signals. These signals are then processed through filtering, amplification, and detection circuits to obtain a stabilized root‑mean‑square value. After calibration, the result is displayed as the electric field strength in volts per meter (V m-1).
S2.8 Electric Field Distribution Inside the Electrolytic Cell Simulated Using Comsol.
A direct‑current electric field was established using a metal foil (5*10*0.2 mm) as the positive electrode and a graphite electrode (10*10*3 mm) connected to ground. A cylindrical simulation cell was constructed to contain the liquid electrolyte. The two electrodes were placed at the center of the cylinder with a separation distance of 18 mm. Boundary conditions were set such that the outer cylindrical shell was electrically insulating, while the interior of the cylinder was filled with the liquid medium (sodium chloride solution). Charge conservation was enforced throughout the interior except at the boundaries. A mesh with an extremely fine element size was then generated, and the simulation was performed at a frequency of 0 Hz.
S3 Supplementary Figures
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[bookmark: _Hlk230638799]Fig. S1 a-d Electric field distribution under different voltages
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[bookmark: _Hlk230638787]Fig. S2 Simulated current density under different voltages
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[bookmark: _Hlk230638925]Fig. S3 a, b Temperatures of the samples under different voltages and processing times, c MoS₂ at 35 °C under the present experimental conditions
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[bookmark: _Hlk230638915]Fig. S4 a,b Electromagnetic parameters and wave absorption performance of MoS2 at 35°C in the present study
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[bookmark: _Hlk230638769]Fig. S5 a-d Graphite and platinum electrodes after electric-field treatment
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Fig. S6 Electromagnetic patch test. a-e Fabrication and presentation of the electromagnetic wave absorption patch. The powder and polyvinylidene fluoride were dissolved and dispersed in DMF to form a paste, which was then poured into a petri dish and dried at 50 °C. Its thickness was measured to be 2 mm, with a width of approximately 70 mm and a length of approximately 100 mm. f, g Photos of electromagnetic radiation detection with and without the electromagnetic wave absorption patch
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Fig. S7 a-d Scanning electron microscope (SEM) images of the samples and corresponding energy spectrum analysis diagrams, corresponding to Mo, S, and O respectively
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Fig. S8 a-d Scanning electron microscope (SEM) images of the samples under different treatment times, along with corresponding energy spectrum analysis diagrams, corresponding to Mo, S, and O respectively
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Fig. S9 a-d Scanning electron microscope (SEM) images of the samples under different voltages, along with corresponding energy spectrum analysis diagrams, corresponding to Mo, S, and O respectively
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Fig. S10 The TEM image of the edge area of the sample
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Fig. S11 a, b Atomic Force Microscopy (AFM) images of samples MS and MSUT5-10, c Charge distribution of samples MS, MSUT5-10, and MSUT6-10
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Fig. S12 a, b Electromagnetic parameter spectra of the samples under different voltages and different treatment times, c, d Imaginary part of electromagnetic parameters under different voltages and processing times
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Fig. S13 a-c XPS spectra of C1s, O1s, and S2p for the sample MS
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Fig. S14 a-d XPS spectra of C 1s for samples under different voltages, e-h XPS spectra of C 1s for samples under different treatment times
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Fig. S15 a-d XPS spectra of O 1s for samples under different voltages, e-h XPS spectra of O 1s for samples after different treatment times
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Fig. S16 a-d XPS spectra of S 2p for samples under different voltages, e-h XPS spectra of S 2p for samples after different treatment times
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Fig. S17 a, c XPS of sample MS after Raman measurement and of the as‑prepared sample (without Raman measurement), b, d XPS spectra of sample MSUT6‑10 after Raman measurement and those directly measured (without Raman measurement)
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Fig. S18 1T phase contents of samples MS and MSUT6‑10 measured after Raman testing and directly (without Raman testing)
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Fig. S19 a, b Raman spectra of the samples under different voltages and different treatment times
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Fig. S20 a, b XRD patterns of the samples under different voltages and different treatment times
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[bookmark: _Hlk230633136]Fig. S21 a Unfitted EPR signals of the samples at different times, b Unfitted EPR signals of the samples at different voltages
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Fig. S22 a-d Electromagnetic parameters of the sample MS, Cole-Cole diagram, electromagnetic wave absorption performance, dielectric loss tangent spectrum
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Fig. S23 a-d Electromagnetic parameters of the samples under different treatment times, e-h Electromagnetic wave absorption performance of the samples under different treatment times
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Fig. S24 a-d Electromagnetic parameters of the samples under different voltages, e-h Electromagnetic wave absorption performance of the samples under different voltages
[image: ]
Fig. S25 a, b Effective absorption bandwidth of the samples under different voltages and different treatment times
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[bookmark: _Hlk230633262]Fig. S26 a-h Cole-Cole plots of the samples under different voltages and different treatment times
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Fig. S27 a-h Dielectric loss tangent spectra of the samples under different voltages and different treatment times
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Fig. S28 Magnetic field distribution of samples MS, MSUT5-10, and MSUT6-10
[image: ]
Fig. S29 a-h Three-dimensional electric field distribution maps of the samples under different voltages and different treatment times
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Fig. S30 a-h Three-dimensional magnetic field distribution maps of the samples under different voltages and different treatment times
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Fig. S31 a-h Three-dimensional power loss density of the samples under different voltages and different treatment times
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[bookmark: _Hlk230638850]Fig. S32 a, b The fraction of conductive loss as a function of applied voltage and processing duration
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[bookmark: _Hlk230638874]Fig. S33 a, b RL curves of MSUT6-10 and MS, c, d Experimental values of RL peak frequency as a function of thickness, along with the simulated matching thicknesses derived from the quarter‑wavelength model, e, f Impedance matching ratio |Zin/Z0| of MSUT6-10 and MS
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Fig. S34 a-h RCS of the samples under different voltages and different treatment times, i, j RCS of the samples' MS and the metal backplate PEC
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Fig. S35 a-g Three-dimensional radar cross-section diagrams of the samples under different voltages and different treatment times, h, i Three-dimensional radar cross-section diagrams of the sample MS and the metal backplate PEC
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[bookmark: _Hlk230637570]Fig. S36 a-h HRTEM images of samples treated under different voltages and for different durations
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Fig. S37 a, b Electromagnetic parameters and wave absorption performance of sample MSUT6-10 after annealing at 400 °C for 2 h
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[bookmark: _Hlk230638821]Fig. S38 a, b TEM-based GPA maps of dislocation-free and dislocated regions, c Differential charge density of dislocations
Table S1 Electromagnetic wave absorption performance of MoS2-related absorbing devices
	No.
	Samples
	RLmin/dB
	EAB/GHz
	Thickness/mm
	Reference

	1
	MoS2-C3
	-41.90
	3.00
	1.00
	[S4]

	2
	MoS2/FeS/ Rhe
	-36.20
	3.50
	2.00
	[S5]

	3
	MoS2/SiCnw/Si3N4
	-70.48
	3.50
	2.38
	[S6]

	4
	MoS2 1T-50%
	-45.50
	3.89
	3.20
	[S7]

	5
	Ti3C2Tx/MoS2 S2
	-52.10
	4.20
	3.10
	[S8]

	6
	PCMs
	-64.10
	4.28
	2.10
	[S9]

	7
	NiS/MoS2/Ti3C2Tx
	-58.49
	5.04
	2.10
	[S10]

	8
	FeMoS-SWCNTs
	-53.01
	5.20
	2.00
	[S11]

	9
	MBene/MoS2
	-72.13
	5.68
	1.70
	[S12]

	10
	MoS2/CoS2/VN
	-50.48
	5.76
	2.02
	[S13]

	11
	C@MoS2
	-63.80
	6.00
	2.10
	[S14]

	12
	NDC/ MoS2
	-34.94
	6.08
	3.00
	[S15]

	13
	Fe-Mo-S/CFP
	-51.82
	6.10
	1.64
	[S16]

	14
	MoS2/Ti3C2 MXene
	-45.20
	7.10
	3.00
	[S17]

	15
	MoS2 nanoparticles
	-39.2
	7.60
	3.00
	[S18]

	16
	MSUT6-10
	-45.77
	6.72
	2.20
	This work


[bookmark: _Hlk230634439]Table S2 The samples of this study and other types of absorbing materials
	No.
	Samples
	RLmin/dB
	EAB/GHz
	Thickness/mm
	Reference

	1
	CoNi@SnO2@Sn
	-62.29
	5.40
	1.26
	[S19]

	2
	CoNiMn@C
	-30.10
	5.80
	2.00
	[S20]

	3
	CoNi@NC-CoNi@CNTs-3
	-59.92
	5.60
	1.87
	[S21]

	4
	Fe-N-RGO
	-74.50
	7.05
	2.00
	[S22]

	5
	(CrMnFeNiCu)3O4
	-50.70
	4.70
	1.94
	[S23]

	6
	E/Z-3-700
	-58.81
	6.39
	1.97
	[S24]

	7
	CNTs/CNF
	-68.20
	5.50
	2.70
	[S25]

	8
	(NiFeCuCoMn)Se2
	-38.54
	3.75
	1.60
	[S26]

	9
	Ni/MXene
	-64.70
	7.20
	1.50
	[S27]

	10
	MSUT6-10
	-45.77
	6.72
	2.20
	This work
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