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Abstract: In light of increasingly complex electromagnetic (EM) environments and growing multi-spectrum detection
threats, the development of high-performance stealth materials has become critically urgent. Although oxygen-deficient
TiaO7 exhibits relatively high electrical conductivity and EM attenuation capability, its excessively high dielectric con-
stant often leads to impedance mismatch, thereby limiting its practical applicability. To address this challenge, Ti«O7 can
be integrated with magnetic or dielectric materials possessing complementary EM properties, enabling enhanced ferro-
magnetic resonance and dielectric loss performance. In this study, the electronic structure and crystal defects of TiO2
were initially modulated via a hydrogen reduction method, successfully yielding phase-pure Ti4O7. Subsequently, a mag-
netic CoNi alloy and carbon nanotube (CNT) were deposited onto its surface through a solvothermal process, forming a
Ti407/CoNi/CNT composite absorber. Within this architecture, the CoNi layer contributes to enhanced interfacial polar-
ization and magnetic loss, while the incorporation of CNT effectively increases conductive loss and reduces overall
material density, thus achieving a synergistic improvement in both dielectric and magnetic loss mechanisms. Experi-
mental results demonstrate that when the Ti4O7/CoNi/CNT composite with a CNT mass fraction of 4% is incorporated
into a paraffin matrix at a loading content of 45% (in mass) and a thickness of 2.03 mm, the minimum reflection loss

reaches —80.6 dB, with an effective absorption bandwidth of 2.0 GHz. In conclusion, the Tis«O7/CoNi/CNT composite
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exhibits exceptional EM wave absorption performance, offering significant implications for the stealth protection of

advanced platforms such as unmanned aerial vehicles.

Key words: TisO7; oxygen defect; dielectric loss; impedance matching; microwave absorption
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Fig. S1 XRD pattern of TCNC-4 sample
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(g-1) Cole-Cole curves of (g) TCNC-2, (h) TCNC-4 and (i) TCNC-6 samples

S BRE AW A2 15 MR SCTI PR P B 5 IR A A B o B LTS, 20, 23-25, 32, 43]

Table S1  Comparison of microwave capability of titanium oxide-based absorbents!!®: 20, 23-25, 32, 43]

Filler content/%

Sample . Thickness/mm RLmin/dB EAB/GHz Ref.
(in mass)
Fe304/TiO2-x 50 2.90 —47.6 6.5-12.2 [18]
TixO2-1/CNT 40 2.04 -63.8 9.4-12.4 [20]
TisO7 50 1.77 —46.2 10.0-12.4 [23]
Ti4O7/Ni 50 1.65 -20.2 8.5-10.4 [24]
Ti407/CoNi 50 1.85 -69.1 8.2-10.8 [25]
TixO02¢1/Ti3C2Tx 40 2.12 -36.7 8.3-11.0 [32]
Ti203 50 3.00 -37.6 18.6-20.6 [43]
Ti203/C 50 3.00 —26.8 19.0-22.2 [43]
Ti4O7/CoNi/CNT 45 2.03 -80.6 8.2-10.2 This work
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Fig. S4 RCS simulation results of different TisO7/CoNi/CNT samples
(a) TCNC-2; (b) TCNC-4; (c) TCNC-6; (d) RCS values at different angle



