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Table S1 Performance comparison among reported high-entropy materials

synthesized by different methods.

Tunability
High-entropy Materials Synthesis Methods of stacking Surface area Reference
structure
(Cry,Mny,Fe),Coy,Niy,);04 MOF-gel Method Yes 32.7-6.3 m?>g! This work
(MnFeCoNiCu);04 Thermal Plasma Reaction No 15.6 m2g! [1](2024)
CoCrNiFeMn HEA Induction Melting Method No 25m?g! [2] (2023)
(Cog2Cro2Feg,Mng,Nig2);04 Polyacrylamide gel Method No 25.17 m?g! [3] (2023)
(W2sNipyCo,4Mo17Ru7)PO,/C MOF-annealing Method No 5.8m?g! [4] (2022)
a 1.5 T19.5Ceg sHip 5)O7 ol-gel Metho o U5 m* g
LaY)(ZrsTipsCeosHfy5)O Sol-gel Method N 4.05m?g! [5] (2022
(Mg, Tig2Zng,CugrFeq2)304 High-energy ball-milling No 1231 m2g! [6] (2020)
AlCoCrFeNi HEA Arc Melting Method No 27.8 m2g! [7]1 (2019)

Note: References used in the table are all listed at the end of this document.



Table S2 Supercapacitive performance comparison among different high-entropy

material-based electrodes.

Synthesis Specific Reference
Electrode Material Electrolyte
method capacitance s

(C1‘0.2Mn0,2F60~2C00‘2Ni0.2)304 MOF-gel method 636.4 F g'l atl A g'l 1 M LiOH This work

Sol-gel method 241 Fglatl Ag! 1 M KOH [8]2025
(Mg0.21Cro.21Mng 21Fe021Cu0.16)304

IM
(FeCoNiCrMn);04 Solid state sintering  391.1 Fglat0.5 A g'! [9] 2025
(NH4),S04

(CrMnFeCoNiLi);04 Sol-gel method 55035Fg'at05Ag! 1 M KOH [10] 2025

Thermal plasma
(MnFeCoNiCu);0, 431Fg'at05Ag! 1 MKOH [11]2024

reaction
Liquid state
(FeCoNiCuMn);04 313F glat5mVs'! 3 M KOH [12] 2024
induction melting
(FeCoCrMnNi);04 Sol-gel method 204F glat0.5A g'! 1 M KOH [13]2024
(FeCoNiCuZn);0, Induction melting 245 7Fglat1.5A g! 3 M KOH [14] 2024
(Mn, Ni, Mo, Co, Fe);04 Thermal plasma 215Fglat2 A g'! 1 M KOH [15]2024
Polyacrylamide gel
(C00'zcroleeoAzMnolzNio‘zh04 384 F g'l at1l A g'l 6 M KOH [16] 2023
method

(FeCoCrMnNi);04 Sol-gel method 3322Fglat03 Ag! 1 M KOH [17] 2023
(FeCoCrMnMg);04 Solid-state reaction 193.7F glat1 A g’! 1 M KOH [18]2021
(CrMnFeCoNi);04 Co-precipitation 239 F glat0.5A g! 2 M KOH [19] 2021

Note: References used in the table are all listed at the end of this ESI document.
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Fig. S1 (a) XRD pattern of MOF gel precursor; (b) XRD patterns of the products

obtained after calcining MOG-L at various temperatures ranging from 500 to 800 °C.
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Fig. S2 XPS survey spectrum of (Cry,Mng,Fey,C0o¢Nig2)304.
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Fig. S3 Pore structure characterization of HEO nanoparticles synthesized with

different MOF gel precursor: (a), (b), (c) N, adsorption/desorption isotherms of

Spinel-L, Spinel-M, Spinel-H; (d), (e), (f) pore size distribution of Spinel-L, Spinel-M,

Spinel-H.
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Fig. S4 Electrochemical performance of HEO nanoparticles synthesized with different

MOF gel precursor: (a) CV curves of Spinel-M at different scan rates; (b) GCD

curves of Spinel-M at different current densities; (¢) CV curves of Spinel-H at

different scan rates.
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Fig. S5 Electrode kinetics analysis of Spinel-L, the corresponding shadow area of
capacitive/diffusion contribution at different scan rates: (a) 2.0 mV s’'; (b) 3.0 mV s;

(¢)4.0mV s!; (d) 5.0 mV sl
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Fig. S6 Electrode kinetics analysis of Spinel-M, the corresponding shadow area of
capacitive/diffusion contribution at different scan rates: (a) 2.0 mV s’'; (b) 3.0 mV s;

(¢)4.0mV s!; (d) 5.0 mV sl
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Fig. S7 Electrode kinetics analysis of Spinel-H, the corresponding shadow area of

capacitive/diffusion contribution at different scan rates: (a) 2.0 mV s’'; (b) 3.0 mV s;

(¢)4.0mV s!; (d) 5.0 mV sl
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Fig. S8 Electrochemical performance of active carbon in a three-electrode system: (a)

CV curves at different scan rates; (b) GCD curves at different current densities.
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