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Ferromagneticsingle-atom spin catalyst for
boosting water splitting
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Heterogeneoussingle-atomspin catalysts combined with magnetic

ields providea powerful means for accelerating chemicalreactions with
enhancedmetalutlization and reaction eficiency. However, designing.
thesecatalysts remains challenging due o the eed for ahigh density of
atomicall dispersed active ites witha short-range quantum spin exchange
interactionand long:fange ferromagnetic ordering. Here, we deviseda
scalable hydrothermal approach involvingan operando acidic environment
forsynthesizingvarioussingle-atom spin catalysts with widely tunable:
substicutional magneticatoms (M, inaMos, host. Amongall the M/Mos,
species, Ni,/Mos, adopts adistorted tetragonalstructure that prompts
both ferromagnetic coupling tonearby Satoms as well s adjacent i sces,
resulting inglobal room-temperature ferromagnetism. Such coupling.
benefits spin-selective charge transferin oxygen evolutionreactions o
produce riplet O, Furthermore, amild magnetic el of -0.5 Tenhances
theoxygen evolution reaction magnetocurrent by 2. 880% over Ni/MoS,,
leadingto excellentactivityand tabiliy in both seawater and pure water
spliting celis. As supported by operando characterizations and theoretical
calculations, agreat magnetic-feld-enhanced oxygen evolution reaction
performance over Niy/Mos,sattibuted 0 field induced spinalignment
and spindensity optimization over Sactivesitesarising rom field regulated
S(p)-Ni(d) hybridization, whichin turn optimizes theadsorption energies.
forradicalintermediates toreduce overall reactionbarriers.

Wordwidenterestinhydrogenpeoductionfromterectroyiswith  theuso scarc precious meta bisedelctocataysts . The luggsh

enenabeectiityhas surgedinrecetyeas, icoaydrogen based
cconomy representsoncof ebest enegyaernathes otheincrcss
ngeoncermsonercarboncrmissions andcimat hange. - However,
hebotlncek orefcenthydrogenproducionvawaerdlectolsls
Hesinthesiugghintcs ftheovygencvoluionreacion OFR with

OERkincdes cambe atrbuted o3 mulipledectron ansferprocess.
withtheformationof rple stte molecolar oxygen (70-0°)that
Inohesthspinchange Despecxensieellonsbengdevredtot,
hedesignofficientandobustnon recous el OERspncatass
withansbundance ofdsiedactivesies o heoptmizationaf the

ARt of o sopar e o of tho pap o cheh 706 s 001 P 75 0Tk

Noturoanctochnciogy





