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ABSTRACT: Manipulating the spin_ onlerng of the oxygen
evoluton. resction. (OFR). caalyst. theough magnetzation. har
ecently cmeeged 35 promisin rstegy (o enbance performance
Despit mumerous caperiments caborating on he spin magnctic
e for improved OER, the onin of this phenomcnon remaine
largly uncsplored, primarly due 1o the dificalty m dirctly
disingoiahing the “pin states of clectrocaayst during chemical
Feacibns t the st leve, ey srnsion spectroscopy (XES)
wihich provides inkommation S 4o the pin e of Speciic
Slments in 3 complex sy serve 34 3 promising technigue o
Eirentiste the anset of OFR caalyte cthtesfom the flocnce
Fpin statn I this work e cmploy the

{nterpiay between stomic/dectronic strcture, spin xtscs, nd OF

Spin Magnetic Effect on OER

St XES techmique, slong with X ray sbiorption spectroscopy (XAS) o nvestigate the

X Culyic

iviic of the CoFe.0, (CFO) ctalyst under an

cotemal magneic el This enhancement s dot. to. th dpin aagnetic st that st spivesitive clectrn tanser foma
Sdiorbed OH reactants, which srongly depends o the spin confrations ofthe etshedeal (1) snd octahedral (0,) stes o both

e nd o lons. Our rsult contebutes 013 comp
Teveland paves the way fo desiging ighty ecient O

1. INTRODUCTION

Hlsctochemical wate spliting, comprising hydrogen evoution
reacion (HER) and oxygen evlution reacion (OER), 1
gy promising technology for generaing slean hydrogen
Wl for sustainsble snersy comversion.© The. major
Challenge lis i inding sicant, cossfecive, and dursble
byt to snhance th sathodic HER and anodic OFR t low
overgotentals. In paricular, he high actvation barriers and
Hoggih kintis of OER haie the averall aliiency of water
Clectolysi, s thee s an ugent demand for low-con, licens,
nd stable caayss for OER O~ The general sratesy o design
Clectrocataysts with improved peformances s iher incress
g, the number of acioe Megs or enhancing the intsnsic
achiviy of ndiidual sctive sitex Because the ground siste of
Goxygen i 3 spin trple vt sbout 1 < lower than the
excted eae of dhosygen and the resctants (H,O and OFL ).
Which sre 3 spin siglet, manipulation of slectronk spin s
recently cmenged 34 3 promiing. sratcgy to boost the
performance of OER catayes” Spin polised clctrons on
The catibrr sudare oy & cocil mle % the
eneration of parale tpn-ligned oxygen,
e performance. of the OLR. Thi enhancement s ofen
hictrad wher intrstomic Ersomgnete (FM) eractions of
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. undentanding of mapaeic Gl asiated slocrorsabsi 8 the stomis
esabn

the catlyst_dominac, whieh facilates the spinse
clcteon tramfer from singlet ractants to ot
owygen. Conseguenty, his mechanim leads to improved
Catabytic activiy, 3¢ cxplaned by th theory of quantum spin
exchinge ineractions (QSED.” Further magnetzation by an
scmal magnsic ekl may ‘mcreas the spin polarstion of
M catalysts, thus snhancing the OER performance.

‘Scversl raearc oviaps hive, expesmsntally demonsiated
the spin. magnetic efect on OER. They have shown that
appiying 3 dirct magneic fikd can enhance dectrocatslytc
watr oxdation, wilh the snhancement postivcly comeated
vith magnetiaion.'S> For cemmple, Galin-Maicards et 2,
Feported tha the OFR activity of group VIl metal osides,such
20 Nizare0), i significanly sahanced when an extemal icld

W applied ™ X et b reveled that spi polaczation ndoced by
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