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Fast-Charging Anode-Free Sodium Batteries
liangliang li**, haocheng yuan?
1. Lingnan University 2. Tsinghua University

Anode-free sodium batteries (AFSBs) are attracting considerable research attention owing to their high
theoretical energy density, low cost, and inherent safety advantages. However, the practical application of current
AFSBs is hindered by challenges such as poor cycling stability and inadequate rate performance. These
limitations primarily stem from the insufficient efficiency of sodium (Na) plating and stripping processes on the
current collectors. Consequently, enhancing the electrochemical performance of AFSBs critically depends on
optimizing these Na plating and stripping behaviors. Our investigation reveals that the mechanical properties of
separators play a pivotal role in regulating Na deposition. Specifically, separators exhibiting in-plane isotropic
mechanical properties promote the formation of flat, dense Na metal deposits on the current collector, thereby
facilitating efficient Na plating and stripping. Conversely, anisotropic mechanical properties in separators tend to
induce Na dendrite formation and subsequent penetration, leading to internal short circuits. By employing
optimally designed separators, we successfully demonstrated AFSBs with a high active material mass loading
(13.5 mg/cm achieving stable cycling performance at a demanding current rate of 4 C. Beyond separator
engineering, our study also explored the influence of electrolyte solvation structure on Na plating dynamics. We
determined that modifications to the solvation structure directly alter the nucleation mode of Na metal on current
collectors, which is crucial for achieving uniform Na deposition. Through careful optimization of the solvation
structure, the critical current density for AFSBs was significantly enhanced, translating to improved fast-charging
capabilities. Collectively, this research provides valuable strategic guidance for tailoring Na plating and stripping
behaviors, paving the way for the development of high-rate and long-cycle-life AFSBs.
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Topological chiral materials for high performance oxygen electrocatalysis
Xia Wang*
Max Planck Institute for Chemical Physics of Solids

The oxygen evolution reaction (OER) and oxygen reduction reaction (ORR) are central to the efficiency of
key sustainable energy technologies, including water splitting and fuel cells. However, their performance is often
limited by inherently sluggish kinetics, due to the spin-dependent nature of the electron transfer processes. Efforts
to control spin through chirality and magnetization have shown potential in enhancing performance of the oxygen
electrocatalysis . The direct generation of spin-polarized electrons at catalytic surfaces remains elusive, and the
underlying mechanisms are still controversial due to the lack of intrinsically chiral catalysts. Herein, we explore
the electrocatalytic potential of topological chiral semimetals, whose spin-polarized Fermi surfaces promote
spin-dependent electron transfer. By harnessing both structural chirality and strong spin—orbit coupling (SOC), we
achieve efficient spin polarization at the catalyst surface, thus breaking the conventional volcano-plot limitations .
A comparative study of Rh-based chiral semimetals reveals a clear correlation between SOC strength and OER
performance: RhSi < RhSn < RhBIS. Notably, chiral RhBiS single crystals outperform traditional achiral catalysts
such as RhTez, RhTe, and RuO: in alkaline media, with a specific OER activity up to two orders of magnitude
higher than RuO.. Our findings highlight the critical interplay between chirality and SOC in enabling
spin-dependent electrocatalysis and provide a conceptual framework for the rational design of next-generation
chiral catalysts with topological electronic structures.
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Asymmetric gradient orbital interaction of hetero-diatomic active sites for promoting C—C coupling
Jinming Wang*
Northwestern Polytechnical University
Diatomic-site catalysts (DACs) garner tremendous attention for selective CO, photoreduction, especially in
the thermodynamical and kinetical mechanism of CO, to C2+ products. Herein, we first engineer a novel
Zn-porphyrin/RuCu-pincer complex DAC (ZnPor-RuCuDAC). The heteronuclear ZnPor-RuCuDAC exhibits the
best acetate selectivity (95.1%), while the homoatomic counterparts (ZnPor-Ru,DAC and ZnPor-Cu2DAC)
present the best CO selectivity. In-situ spectroscopic measurements reveal that the heteronuclear Ru—Cu sites
easily appear C1 intermediate coupling. The in-depth analyses confirm that due to the strong gradient orbital
coupling of Ru4d-Cu3d resonance, two formed *CO intermediates of Ru—Cu heteroatom show a significantly
weaker electrostatic repulsion for an asymmetric charge distribution, which result from a side-to-side absorption
and narrow dihedral angle distortion. Moreover, the strongly overlapped Ru/Cu-d and CO molecular orbitals split
into bonding and antibonding orbitals easily, resulting in decreasing energy splitting levels of C1 intermediates.
These results collectively augment the collision probability of the two *CO intermediates on heteronuclear DACs.
This work first provides a crucial perspective on the symmetry-forbidden coupling mechanism of C1
intermediates on diatomic sites.
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A01-034
A family of homologous metal heteromaterials for high-current-density electrocatalysis

Heming Liu

'Department of Chemistry, The University of Hong Kong, Hong Kong

*Tsinghua Shenzhen International Graduate School, Tsinghua University, Shenzhen, P. R. China.

High-current-density electrocatalysis is a prerequisite for industrial applications, but it is still limited by the
mechanical stability and charge transfer kinetic of electrode materials. Endowing materials with excellent
interfacial conductivity and chemical bonding is an effective solution but remains challenging. Here we
synthesized a family of homologous metal heteromaterials (HMHSs) featuring chemically bonded and metallic
interface. These features stem from delocalized electronic states and uniformly distributed electric field across the
interface of HMHs. We synthesized and high-throughput screened a family of HMHs comprising four categories
and twenty materials. As an example, we show that HMHSs operate stably in a water electrolyzer with a decay rate
of 1.06 pV h™ at high current density over 1,000 hours, thanks to the above two interface properties. To our
knowledge, this is the lowest decay rates reported to date which surpassing the target of United States Department
of Energy in 2040.
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VAV 25 5 VCTC 1) e Ve R IR B AR S B, E F i 8 PR HE AN 780K . S HEB R SOFC HiAR Ik Ji2,
BB 00 1S B8 T SRS O R R T R R IR A FUR SO R ORI T T S A R

f£45 I SOFC LR MR JE T 2R3 2 & W10, i TAAEBRIA 4 A SR8 A i 29, AR
BB THRPREENE 107 Scm™ B, BOLMHE L SEE TR KL, LSRR 7200k
BT WG 2% 52 0 o T8 FAE b AR TR A 5 - 7 AR e D AR s SR ), FEA) i (s P BR B
H R A AR AR ES T R TR T ] DL HAARAH b SR T T 2 4 sl s s, (R HE TR
S 100 Som™, T H & R T SR S A EROS B I, FIRE AL S S AR R N,
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TSI T R 2 7Rk Tt FRER T e PE e
EAER, BTG T T = AR SO ET Atk PrBaFe,05+8 (PBFO) LAIL RUF AR e FI

R R AR AR IS PR B ED FAEXT AR SOFC (R FAlA B}, AHIFFiE 48 PBFO 1R NHIMREIIE (R, It B B¢
Ce* s s T T S ik, #5551k CeO, L AMIEE n-n [FI B 55 5 45 by SR AR L 42 4 55
friz, DWHISRA S MRIES FH SR, B RHABEK-&KIES K PBFO f1 Ce %41 PBFO
( PrBaFe; ¢7Ce00305+8, PBFC3) , K I 3% 35 ml o A AR AR d vl i) ML B, 45 & Ni-NCAL
(LiNiggC0g15Alg 05020 HLM AL X FRIREl Hth, 7E S50°CH FF % Hi &40 A 0.92V F1 1.05V, it ek
THEEE L5y B A 542 mW-em Al 700 mW-em™, HIRE B 7B S 20509 0.084 S em™ A1 0.101 Sem™, HT
HS R0 ) 9 0.236 S em™ F10.235 S em™, KU B 45 Ce* Wi 7 B TS, IRMINH 7R THRSE,
HEI S0 2 SRR W AR R PR BH AR S AETE R AR A, A A FAR S R T S BRI
BB PERER B PBFO Al PBFC3 #I8H FIAAE TR A K. RA EHRA LN T PBFCs-CeO, H4&
HLARTATRE,  [ERERIER 7 RPFRIARE I, IR 4 CeO2 WRINE Ny 10wt.%I, FHfb2ekfefmiE, 1F 550°C
I R T % R 1,095V, it PRI K DR %5 i g 844 mW-em, AHEL PBFC3 BRI HLIBIR T T 20.6%, #H
NS S A 0.121 S em.y, BT HL 530y 0.244 S em-1, AL PBFC3 HLART 23 HITETF T 19.8%71 3.8%,
KPR E G DR T TR, B FmERE bR 9PBFC,-1Ce0, & & HifE)i
NI TR FIRE SR 8 & G F g I I SRR, S0 UF I 6 Fth T 2 U R B T AV B S i &5
T R P S FL 060 L s IR RS o 20 08 T — AR AR R R R S it T S 1 A
Bl JEEE TS HRE FFEER TN .

A01-059
REFTEHE
&S ving
MR B TR 25 ROGARL S 2 A 4 [ i S0 =

=14, APLEEUROEHE (OLED)  AHLKHHEM (OPV) |« FHIAMN ks (OFET) J&
H TR S 8IS TEENEE. B, S A ik 2R YL SRR B R SRR A
IR e A, BT ARG S RIFEEE TSR0 . SUEA. KIESEB RSk
T,

2017 4F, ZEt R EAH 1 R I B A A B4 AR — 32 PR BT L S A A7 7R 52 0 PR B2k
B LS TFHRES, FRHEREFTHME VI, S08T FATZEMER AR (. Phys.
Chem. C, 2017, 121, 8579-8588) . #HX P17 & 717 BRI WG X OLED # KL A H A fae PE L, Ry scsl
TPEAAG R ;T3 T AR R A H R OPV M2 OFET M4 R} K e E (28 R MRS 2 M i A 4 v o 40k 45 7
B AL SR T 78 LT e S 1R m AR R OE AR A e Ak R e 1, Wik — 2048 OPV K
OFET 5458 (17 AL A2 o

Xl T Ak & 8immarRE S EMRL, NETREFS A mE Y, @l LlERE K
B S NARAE I FRIEE N TR S R BRI R, TR T —R5D6. #. B REEm
“HLFEBER . ARl A EE . BT UM EMR R, TSI T A b H AR A T
o TREANLE HIEMBERE R AT EIE F 725 R AR SR A 1 BT 71 R AR R A WL SR R
JRMEER T —,
A01-060

TR E B A E SRR &M

JEE
Hh R 27 B A N A S0 T BT
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A01-061
SKER R E MR S e A R R MR
WEERR*. XFHE. XA
PN

SRR 21 AR IR SE NI R B Qe i AE 7 5. HAl,  ZLRE DIV FH T I (%) 3 R
S MG RIS . BERE AR R L e e ([ERE . Sl A A R L E Rk R, RO
HEIHMEIES . SR, B MgH, IRDAL RN A, 875 v IR (300°C) FIE R B/ Wi 3
FAGEN ., N T BCEBEEM AR, AT RR R R A4k (V203-Tio2-rGO.
Ti-V205@CNT #1 cp-Nb,Os@Ti3C,) AN B IRt A NE REREAT et FHFE R, Sk Rr e &
PERMEAL ot S R B RITFIRCENERE, EEE FRITTRIR AR, FEHAE 180°CA A RI TR H A
Ko HEERIEFRACEE IR BB E TG e A A RL B 3 22 e e . WLERRR 73R B, G A0RH I) 5
T AR 2R AAAE R T A, iR S & 5EEs . AR T3t 75 210 A,
i 7 0 T E S Ead .

A01-062

NEMBE G SRR TERALHIBTIT

FESCRI* S ALBRH S SEAKGE. R BREEt
VO R S8 RE VR -5 IR BRI 7T fe
PEER AR G, & IMNERNEEMEL, R EAS] 3.8witd, iR [ n] Wik E

JEIEF] 2.5 W%l b, BATRAF N AT 2RI, ARG G S ETUREMA I E S, Rl A AT,
TR, #0G e 50 BlJE A B H AR 20000 E; ghAh, FEREE AR, G&
WP B IS ISR T FERERIER, ZAMTMERERN R RSN RKILE . FT7URM, &%
B T REA 3 B A NERER IR R B 2 —, (B H BT E AL AR s R 7 2R 1K A EE BT 18 AS U B
JEHERZ I & G R S BB R 0 B 7 RO O LER IR A AR . AW FC R G0 M &5 S HIVT4A i
IEIGAS . AN T2 SRR S A a5, A7 REERT ST 1 OB
LR R R R T R AR T R

A01-063
H A e R R
K IR 245
A01-064

RENA BIHER SR % & B AR A
PULTRITSNER Sy
MNEEE STl RENE =
HE AR AE N — R TAR G R A A AN F i 2 R RDRT R St RE A, B DI IR, el i
PR PRI K DL AR BV B S AP, LSRR 2 WL (R S B R B L 7 22— 1) Fa AR A
B R FOUE TSR A SRR IR . B LRI mUBGRE . RT3 BERR
HAA S (CC) 5RHRAY B &R AN RS /LI H RIS LA, e RAa 10
PERERIE GARL. Ui, ESGIERDE S A B Al R P R4 CG/PEDOTIPSS H s i E G, &
U 0.5 Ag IS B N R DU 192.7 F g Ml bL B 28, JF7E 5 A g I FL IR 35 B T 78 R 50000
e A IR AR AT 95.5%, H A% RUFHIZRME. S8k, IEA 2R 15 fAT A NIiO 90K Fr 5 LB 5 1 47t
HL (R R A A SR 1E) O L B AL, A AR ELI ) CGINIO Bkl i REH, REMEHILRT
BULAE NiO 9K H i th =4, A HRTE 1| A g1 MR FIEAch 1755 C gty mT A Hi %
T4 NiO A (137.4Cgy) » EEMEREAEMREC TR IR, EEWNASME: —, dEd5H
CHARM B R A, O SRR B, 2RISR R, BRI AR RE L, BRI SR RE
NEEFEHR NN, IR T AR A SRS A 34 RE 22 ANAR E 1k 22 1) il AL
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A01-065
RS AW b AL R 2 u RN — P BT R R R ARk A A Bk i AR R F Al
W, PR, E4R
SHER N

[ RS LD (SOEC) A RREFLAR (1) 1t RE XTI AR U 2 0 B B, 2 1 AR LR R 1) O
. SR, 7E SOEC H4ER CO2-H20 HfA 1 AL ATI IR 52 A% Gk B b 28 4 [ A () AL A AL 0
A AR e MR #2400 AR SCHEH T —Flopi B4 &4 Sr2FeTi0.2Cr0.2Mn0.2M00.2C00.206 -5 (SFTCMMC)
VEJFL R R AR . AIFST 1 3 LR B N2 ) B o AT AL S P BE o AERE DN R R TR AL, A rt RE AT
RO Hf#E H20 A1 CO2. AR HRAE S, BHFT TR H20 H1 CO2 Wk FE LA R AN o Xt
Sc0.18Zr0.8202-5 (SSZ)- Hfift)ifi 714k [f) SOEC HLALAMEREIRZ M. 7E 850°C. 1.5V JLHfif2%fF T, SOEC 3k
BT RIFM AR 1.47 Acm-2, 1AL, ZHITE 1.3 V Tl {R¥E 150 /N fa e teae, J¢ B 7E
R A BB UR . XS A B R IR, =l SFTCMMC 4540 & —Fimr 47 R Rl i ik, AT
R H20/CO2 L fist.

A01-066
The metal 1T phase MoS, thin nanosheets for Supercapacitors
Chunrui Zheng*
GEO university of He Bei

In the present work, MoS, ultrathin single-layer nanosheets were successfully synthesized by two-step
solvothermal method. The main components of nanosheets were metal 1T-MoS; and the concentration of 1T
phase was 60%. The prepared MoS; nanosheet shows high crystallinity and good conductivity. The corresponding
specific capacitances of MoS, nanosheet electrode at 1, 2, 4 and 8 A g™ current were 388.8, 305, 271.3 and 230 F
g, respectively. The MoS, nanosheet has a specific capacitance of 97.1% after 2000 cycles of charge and
discharge at a current density of 1 A g™. The high specific capacitance and good cycle stability of the MoS,
nanosheet electrode are attributed to the good crystallinity and conductivity of the metal 1T-MoS,, making it an

excellent electrode material for ultracapacitor energy storage applications.

A01-067
E T HENEN TSRS S HEA
T
LR N2
it SR — B RIS RE N B3 B B SRR A = . Rk, MR A F AR 2

2 EEAREEERIK, EAMERF53) 1R R G, S5 DU 2 KIS RN H IR EFR K. N
THRER A ARBEATEEEAR, AT B E S SRR R ED Sk TEZ &
HG b, H A ST S BT R AT AR IR R 2 N A AR 177 w9l 12 wt%e SR, 3RAS 90%LA EI¥IRE
BRCR, I HEBAES RS TR, ML AR AR SR, LR Bl S B A IR
(2N 772 PR TR R, i D v AR e B AR, PR T R R B SE R R o AR AT b B fee A S R
(B T RE22ARVR, A ATE M Ak o5t T T ORIk gk e

A01-068
B Re b AL R S ) &%
RL*
Hh [E B2 B g RE IR SR AT AL
R FRSTEIE R 58 R &, BRI T SRk, 32 T — B R G,
QU RO T SR, RSBl T AR B R T B, B A AU AR B AR A 1 4 DA R S R
TBIAT AT GIN, BB T IS SR 2S 8 oA, G50 T AR AT TG M. JLIR, g
T HA 2RI EMIR R, FET RS SN S 45, TR T T e 2 B8R 5 S
TR SaNaE kS mBbRLRHEAR, SRURHE H — R 5 BG5S A= R LT
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kL 2 AENTE RS (HER) SHrE N (OER) AL Sk iiE L SAaE R I i, fFEIA
THBEMEN eI E RS, KL T MRS R R ReAL AL, BE T TR AR S EE M. BT
AR ROK T AR B RE TR BT 7T FRAE REVR F AL A e e iR ) R R it 17 B R AR 55 S B S
#.

A01-069
BSCF &[5 & S ALYIHRE a1t [ AR A R BT X
[ZE S ESEv

A01-070
o At R R T A P SR AL RO et B AR 1 it

SR

A01-071
RFKFF IR BR il BN SUARAA
TR OR*
VEITR AR RE, JE T, 361005
KIEERE R B = D3R B ARG A 75 oy R Fth o X w1 [ N ARGV e RS, 2 YR FAL 22
BUIFTT AR L o Seidh AR L R ST s LU e IR PRI ) OGB4, 308 V) 75 250 A ARl A LA T A
IR ZH A S Pt Re AR KL, RIS A BRI T . RS ) S 10 SIS RAE T BO R LER . BRI A B i T h kAT
RANREE, UERRFREEZNR,
AR5 K SR 78 K 75 BN B - H B B A R ) A et A MR RE SR ML B A AT T, LASE
RIS 22 R A T B, IR HOW 4509 5 72 W b 2 e e TR A ROR &, DA AR O B RiTTR
78K T 0 B - HL A P ) S A A T R o

A01-072
AT AR SRR 0 1] B A AL B T
T
B2 HE TR

PR P AR SL OB (RERT SRS BT i (ARSI, SR K A AR R A 2 de li ik
REMI PRI S, HEMRZERE. W OE. B R RIS e E R BRI AR N A, (H2
AREMIRA MR RAZ A BRIR A AAEAR AR T BAR SO BL B A PI DN SHIRHE: S5k A O
SR IO TR A R A o SRR o Si-O BEMI B, AR AR N B IS, B T RN 5 3 A
Si-O HEWT A Li-Si/Li-O S, ISR MRRIZAK. Kk, A7t s Si-O 8 (k%0 i 4
PN BRI AT i RS RGBT B R SR A ) SR A L SEDURE SR AL M B LB (AR (Rt 5 R 30 [
WD, CASEIUAEARRR R N AR ML S i PR RE . 1 B R s Ie (DFT) X5 R AL AT Gl
ANTIEI, SR A4 LA AN A AR ] 48 T3 A UM B A St A S M R A, FRIR U Fh AN MR SR AL )
AL AR AR IS5 BT AR SCER 18 S i A PEANHLEE,  HLiZ07 ik RENS I 21 H A 41 7 (R ARAE 2 W A2 B A
FORHRIBETE A o 2T 7T B MARAS _E A Rt I SR A L B AR AR SRR K IR, AT BT R AR AR/ 2 AR
GO R 0 HT s B AR AL o

A01-073
RS RIS b AL RIZ TR BN, —MH A R R RSt B AR S BRA R AR
WE, BRIE, E4R

WE: ARSI RN (SOEC) H kL AR KM B X AR SR U R G B, 2 P B AR L 2
R KEEF R SR, 1E SOEC M CO2-H20 HufE 1R M AXATI SR 52 31 4% Stk b bl 45 440 ] A5 1 o A1 A4
PRSI REE PE PR A 120 ASSCERH 7 — sl A 48 Sr2FeTi0.2Cr0.2Mn0.2M00.2C00.206 -5
(SFTCMMOC)YE N FL Raff s B BT ST 1 3 R A S S (0 BRARAE ORI B AL 2 PR o R M I F S A L T
4z HELHBE A8 AT ROt AL H20 A1 CO2. B AR AR 5641, BFFT T IREE . H20 A1 CO2 ¥ B2 LA L2 A v e
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XF 5€0.18Zr0.8202-5 (SSZ)- Ffift i £ k¥ SOEC HfL2APEREMIFZ . 7E 850°C 1.5V LM%+ T, SOEC
AT R BRI 1.47 Acm-2. AL, iZHIhAE 1.3V R RIERER 150 /N ke e ERE, JF BLAELE
) B A B BRUTAR . X LA A R IR I, =) SFTCMMC $54K0 & —Fial 7 ROk Lk, FHT
R H20/CO2 H: e fig

A01-074
JRALELBEAT r B AR AR
R A
A01-075
H A
A01-076

F T FA BV R R S 8 JR Ay M 5 LR 5T
TR BNE
BDUREF

JEL 7273 AL S A (DEMS) g S RS I LA 2 S B F T A (B AE) (R ANEE A 740
ettt S, ], FATHH DEMS, 45 & H 8 I 2 BA AN 7] FBR S B 3E4T S 47
FRTHE R S SILERREAT TR TT o AR Rl AR = AN AR i), AR 2 B A A 2 DEMS JsArit it
Ha ot 5 N . (D £ R, JATH A L DEMS AR Z i8R, J5
R T AR IUT R S AR pH ESE0 2 EE AL S S R BN 2 R R IR . B T LR
Pe- P AL S A R B R AR IR T e Bk A IRIE S - £ — R S84 e U S SR R (2) fEE T
SeBRE, BATA ] NIOOH 1RV B Mk, ARASEA PR SN, R SRS Ao IR S b
Mt i DEMS & EIRTT 1A ARAEAN R 26 AF N BN, AL 7 H 2 1F, BRAR 1 S ARt
Ko MBCTALG AU, FBARRERERCRIER T 42%.  (3) SR BHE S AL T T A ™
LT N AR, TR RO CO2 SRR AR S ZUMR AR AT, e 2% 1 R B R B AT
—HABTURIME R BATBT T 2= i AL S S AR AL, AR RS AR BT R FT A B O SR
FB R EOTHRA AL N ALK NO 5 NO2, #iE ¥ - & Bl 715, 454 DFT i 5i4os 1Ak
ML, TFERH 1A R SR

A01-077
R A S AL PR S B 2% ) B vt 5 ML
RIS 52
A01-078

HiR CO, IR JE 1] Fe ZERRBMRAA I 5T
R o
P B bR A 5 M [ X s =

[ AR Rt (SOEC) 2 —Fi i gE MR B AL v b 2 e B S e B R Uk E, AAW
TG e R R S SR AL FE DMV AE P, SOEC BeF FIEVE e 7= AR L ) e Tl AR 4, % H20
A CO, Al Ty Hy A CO SEAL 22 f A7 IR, SEBUBR AR, X G2 RE SN IR 505 Je Ry BL 2R S
SOEC MABHI KA BEXT Lt YO BE AR FL R PR RE 5 O B BE, A48 Ni < J f e HEARAE HUfE CO/H,0 I 2
A NI BRI R AMBR DTS [, SRR IR, ik, SRt mthee. PURBRA A
SE I BREHR A RL BN SOEC HAR I T #4 Al. Fe Jik LagsSrosFeOs-8 (LSF) F54RA AUM kLK A A R & B 1~
11 LT R PR SR PO TR E T RSO R LTS T KT R A B . (H A2 7E CO2-CO R, LSF AR
2R ST HASMIANERE o TS5 BRE MR S5 R, RS IE B 1 2% s IR AT H R D7 i
PEGL AL, AT AR AL RE . AT T 5 EER AT i 1 15 2 MR AR T SR 1) D5 9250 LS BEAT et
i A3 B G5 AR E Hos A TG VE FE B R T Fa R Ve RE R SR LEE . ¥ 508, i) Sr (b M b Rk ah A A
BTG LSF MEMIEALTERER B, I Fe AL oo a, BT T Mo B2%XT LSF MREMR R RERIFE M -
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Hk, NI ERPTRRERE, B T A SZBALFN B 2 Co. Nb F535 1 (LagSro.4)0.0F€0.65C00.25N0g.103-8

((LS)osFCoNbg 1) Ak, Ffid i F Ak 2738 IR v iR AR F B SR T JE AL AR ) Co 4K kL, 3k — 4Tt sl i)
fiEfERE. B, HITAE CO b i )R R FE Y, HUMR IR BLE) /7 2 B T B D 3R e R 26 . disd iy i 25 1
B2 R LSF MBI AR R, S5A BAPUsIE I [0 A% (DRT) 43#r, /2l 5t 7 LSF J& syt A f it |
AL R PR P B, 4R s s [P IR G R 3 . AR TARHR 7R 124 H it A0 5 s LA SRR 1) 22
7, APEE MG CO, PERER AL T —Fholr B .

A01-079
R 4 H A 1) % T R M BB T
G197 S A N Ay = AR g S Rl R Tl W

S 2 FEL AR A 71 R RS P S 80, AN [ ) LA SR I L AR S B PR e o AR R R A
T TR T S S ) S v 280 e o 5 A FL A ) g, 0 Pl R R A 7R b T 50 SR (144 OH R B 55
M BEE SR (HORD YEREZE 1 ir) i, T8I 51 N HAT SRR Ir ME A B A IS YEAL A, A SEA A1
TS5 TS S5 AL Ir@Pd AL S AEAL R0 S PR R UH B T 53 o S D6 S R Hh [ 4 (H A OHD i
W PR HTRE /05 B1X <) Ru & 5 AL T3 BUEAL RIS B ), it e & il It S s L 12 Ru/RuO,
Bl HOR S5 &5 74 FEL (#4677 - Ru(100)/RuO,(200) F T A& SE TR # Bk 4 HOR SN 8) J7  IfEAL X 35k o [R] B
FHALE) Ru A1 RuO, 73 A E 9Bt H AT OH BTETEAL i, BT M JE Ru 423 RuO, b, SEEH T4
J& Ru R FHE LU RS SR NS & At B Bk, AR &R Ru R BHTELIE. 528
G Ru-RuO, 72 E T RURUO, HEAL I HOR R3] ) # FIAa e It o 150 Th HEE I K s AL
MORHRBE TR S s B
A01-080

RHEATFRE

A01-081

Design and Optimization of Two-Dimensional Catalysts for High-Performance Magnesium-Based

Hydrogen Storage Materials
X4
TLIF RS R A

BER
A01-PO1
SOFC S Atk PR A AL 7)) & S FAR AT AT
FEZE Y, e
LTI R, TIIVEAIT, 212013
[E A A PR Bt (SOFC) BRI s, MARL R FI IR A AT S5 3, AT Vi RE JR 4 R AR o
FOI Ao AL GURIEBA R DR 2 A AN T 85000, HmiRis T SEM R RE A RE, MR E 4 SOFC K Hifa
SEVEIIRE . AR LR 57 (0 S5 A RS e PR R UARBRRR P, WA AR LT 7 (R BE AR A el Ak o A 90K A
TR AN 22 X ED Rl 45 SBCC A1 BHRI GDC-Cu, RIBELE G Cu JLERHEN T GDC Hefhkrhr, K I
JEEREIRE S ATIEIR, RIUEIE G AR S S A B0, BT Gd,0; HImATE . sk 4y
Pras KW, 7E 800°CH, 5 GDC-Ni Lk, GDC-Cu ] ASR 1H T F# 56%, 7E 850°CH}, GDC-Cu ¥ K
Th&EEE (0.49 W em™2) /& GDC-Ni(0.27 W em )] 1.7 £%. GDC-Cu 7 SOFC 52k LI &4 F 3 Ak 5
ffase MEAI DU AAGIE TR TERE, 782 M E IR A P U4 i 5 6 ] ik K ) A e U
SCEE: EALEERIAR LT Cud B Gd.0s Wi LiEfasElk:
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A01-P0O2
smuth Ferrite-Based Pero

A01-P0O3
T8 TiCoTy MR =4 B FAEZERY S R W54 38 SR A SR RE BT AL
EINTANE N =
FEALA a4 B 50 bt
Y TiaCoTy A i 3 A & B RE IR Ak RE DU B 7y, (B3R EHES T8 AL 0 R 1 ) f i A5
R A G I O [ A AR 8 T — M R =4 2 7L TiaCoTy B, A XI55 T TiaCoTy 45K 1 e
i, TR S TisCoTWIVE I, R K BE B S TiaCoTx MUKW PR B 515 /K ik B B A s L
Ho AR EA MR =42 FLE5 ), 0.9-150 nm fLAATER, 65 m? g™t [ EL R I AR 0.19 cm® gt I FLIARR
HEET2E TisCoTy 4T+ 7 7 15, AT BUB TR dhisoe . S f e 2 b fr s . [
b, =HE% L TiaCoTy B 1 ST 3 b S T e s e 80 272 F g I BB LA, 5.62 F om™ (944
7%, MRERIERE (61.6%, M 0.5 % 30Ag™h , LUK 10000 KAEHF G 99.2% 7 BAR B K . XTI TAEK
NPEREAR S MXenes FUBRATEHATF RIS TH R, JENBHR A8 A R RE I — B AL FE it
AR S .

A01-P04
Carbon-reinforced NisS,/Ti;C, T, MXene composite as an anode for superior-performance lithium-ion
capacitors
A01-PO5
JEAEBBEAL AgBIS, BT IR APHAE Fe i P B8 B
73 >
Heh R R

AgBIS; A BT I H Em R R (4 105 em™) FIAERIATER (4 1.1eV) , fEXRSUR A H
IR 5o (H AgBIS2 Ji AR B ri K FH Rl HL it (1) Ty 26 A 4 e 3 A7 il 25 (1K T F A i 2 2 SOK FH i FL v,
Bl tb ity (PbS) BARE T A/AHUKFHREHR M (29 15%) LI HIEE 6T (Cu2ZnSn(SXSel-X)a)
KEHREHI (£ 15%) o HAWRRAITSEE (£ 0.5V) CHkfiE = AgBiS2 A& T A AR IUZ HI K
FH e Lyt I REANEE (Y E IR o SRl B XV 2 1) 2% () DK BH g FR VB e IR 7 b, 368 e i R 1) L -
LRI LS T RO T EAS B SE g 45 20, 1t — DU 1 H IR &1 R T i B B S 85 B2 P S 301
4R A2 AgBIS2 AR R sUK FH A HLI T 26 H R FE I E 22 R . Ttk ASCESRH 7 — M
PR R EA, RIS A YIXT AgBiS2 Ik &+ SUdh AT R I EL AR <c #, PR s kAT 5 Ak
TR % AgBIS2 B 1 SR, X P S AL FREEAL AgBIS2 AR T AR, AMXBER AW 5 TS 7R
M3 AR LR, T H A 3 PR R R FE A% B . 7R3 B 1 5 /b B4tk AgBiS, &+ SUKFH
AE BV L B RURIA ) 10.02%, HIFEEHE (VOC) B EHEZE 0.581V, X2 H Al AgBiS, & 1 £ K[
R H v R 3 ) e v i HH L

A01-PO6
Metal-organic ligand cooperation enables stable high-capacity vanadium-based cathodes for
low-temperature zinc-ion batteries
Han Huang,Peng Sun,Wenjie Mai"
Jinan university

Aqueous zinc-ion batteries (AZIBs) represent a highly promising next-generation battery technology.
Vanadium oxide-based cathodes have garnered significant attention due to their optimal working potential, high
theoretical capacity, and rich electrochemical interactions with Zn?*". However, while conventional metal ion
intercalation enhances the structural stability of vanadium-based cathodes, it simultaneously increases the Zn2*
diffusion barrier within vanadium oxide interlayers. This study developed a one-step hydrothermal method to
co-incorporate both metal ions and organic ligands into vanadium oxide. The metal ions act as structural pillars to
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stabilize the framework, while the organic ligands effectively reduce Zn?>* diffusion barriers through electrostatic
effects, leading to remarkable improvements in both capacity and low-temperature performance. The resulting
metal-organic co-doped vanadium-based cathode demonstrates exceptional performance, delivering a high
specific capacity of 314.4 mAh/g at room temperature with outstanding cycling stability (~88% capacity retention
after 5300 cycles). Notably, it maintains a substantial capacity of 155.6 mAh/g at 3 A/g even under extreme
conditions (-40<C), showcasing its potential for practical applications in harsh environments.
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A01-PO8
CugSs-nanowires-pinned-WS; Sheets on Hollow Cubic Carbon for synergistic promotion in K-ion Battery
Performance
Qingging Huang,Liyun Cao*
Shaanxi University of Science and Technology
Tungsten disulfide (WS,) presents a layered structure with a high theoretical capacity (433 mAh g?) in
potassium-ion battery, making it a promising anode material. However, its Kinetics is poor with limited practical
capacity, it is still a challenge to design new structures to improve its Kinetics. In this work, a hollow
CugSs/C/WS, composite structure is designed. It is used as a potassium-ion batteries (PIBs) anode with high
reversible capacity (406 mAh g™ after 150 cycles at 200 mA g™) and excellent rate performance (246 mAh g™ at
20 A g™). These results are attributed to its unique hollow composite structure, the WS, sheets are pinned on
hollow cubic carbon by CugSs nanowires. On the one hand, the introduction of CugSs nanowires expands the layer
spacing of WS, and forms a K* fast diffusion channel. On the other hand, hollow carbon and
CugSs nanowires form a fast electrontransmission path, which improves the charge transport rate. Additionally, the
use of hollow carbon and CugSs nanowires as a framework enhances structural stability. The synergistic effect
of these aspects finally realizes the fast and stable K" storage. This work provides a new insight into the design of
high-performance potassium storage in layered metal sulfides.
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A01-P013
Investigation of the Electrochemical Performance of Janus MoB as an Anode for Lithium-lon Batteries via
a Bifunctional Group Strategy
Wenbo Zhang*
Lanzhou University of Technology

With the continuous advancement of energy storage technologies and the growing demand for green,
low-carbon policies, the pursuit of electrode materials combining fast charge/discharge capabilities and high
safety has become a persistent research focus. Compared to bulk materials, two-dimensional (2D) materials
exhibit higher surface-to-volume ratios, superior chemical activity, robust mechanical stability, and abundant ion
diffusion/storage channels, demonstrating significant potential as electrode materials, as evidenced by numerous
successfully synthesized prototypes. Among these, two-dimensional transition metal borides (MBenes) stand out
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as a promising category. While MoB, a representative MBene, displays high specific capacity compared to
graphite (372 mAh/g), its practical application in advanced energy storage systems is hindered by exposed metal
atoms that degrade alkali metal ion adsorption. Surface functionalization with electronegative atoms has been
identified as an effective strategy to optimize the electrochemical performance of MBene-based electrodes. To
address these challenges, this work proposes an asymmetric Janus MoBXY (X/Y=0, S) configuration
functionalized with dual groups. The Janus architecture introduces interfacial polarization while preserving
structural merits, achieving dual optimization of surface charge redistribution and ion migration pathways.
First-principles calculations reveal that functionalization not only significantly reduces Li+ diffusion barriers but
also enhances specific capacity while maintaining a safe operational voltage range to suppress dendrite formation.
These improvements are attributed to the Janus-induced redistribution of surface charges, which homogenizes the
interaction between adsorbed atoms and the substrate, thereby stabilizing lithium ion adsorption. In summary, this
study elucidates the energy storage mechanism of O/S-functionalized MBene electrodes at the atomic scale,
establishing fundamental guidelines for MBene-based electrode design. The critical roles of surface
functionalization in achieving high-rate capability and dendrite resistance are emphasized, thereby advancing the
development of safe and efficient energy storage systems.
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A01-P022
Failure mechanism of LiMng¢Feq 4PO, cathode material under overcharging
Xuan Cao*
Tianjin University of Technology

Overcharging is a key factor inducing battery performance degradation or even thermal runaway fire.
Lithium manganese iron phosphate (LiMnsFe;4PO; 0 < x < 1, LMFP), as an optimised material for
commercial Lithium manganese iron phosphate (LiFePO,, LFP), combines the advantages of stability, cheapness,
environmental friendliness, high operating voltage [4.1 V (vs Li*/ Li)] and high energy density, and has a
promising prospect for commercial use. However, the study of the failure mechanism of this material under
overcharging conditions is still unclear. Here, we performed overcharging tests on cathodes prepared from
commercial lithium manganese iron phosphate (LiMnggFeq4PO4), and found that an irreversible phase transition
surface phase appeared on the surface of the particles by the HADDF-STEM characterisation method, in which
Mn was dissolved and occupied O1 and Li sites, which had an impediment effect on lithium ion transport and
caused an increase in the interfacial impedance.

A01-P023
Cation Exchange-Driven Grain Boundary-Rich Nanorings as Efficient CO, Reduction Electrocatalysts
Tianyi Gao,Honghao Huang,Fei Zhang, Yutong Luo,Kangrui Sun,Fei Wang,Fang Fang,Yang Liu*
Fudan University

Electrochemical CO2 reduction reaction (CO2RR) to formate offers a sustainable pathway for carbon-neutral
fuel production, yet achieving high selectivity and activity remains challenging due to competing hydrogen
evolution. While grain boundaries (GBs) enhance catalytic performance, the impact of GB density, uniformity,
and twisting angles remains unclear. Here, we engineer SnS nanoplates with high-density GBs via cation
exchange (CE), preserving sulfur frameworks while inducing strain-driven domain segmentation. The GB-SnS
catalyst achieves a formate Faradaic efficiency (FE) of 98.9% at —1.0 VRHE with a high current density of 204.6
mA cm? at —1.2 VRHE, surpassing single-crystalline SnS by 3.5-fold. In-situ spectroscopy and DFT reveal
high-angle GBs lower *OCHO stabilization barriers while suppressing *H adsorption. Counterintuitively,
small-angle GBs raise the *OCHO barrier, impairing CO,RR—a finding that challenges the assumption that all
GBs benefit catalysis. DFT further predicts out-of-plane rotational GBs similarly enhance stabilization, guiding
future 3D defect engineering. The catalyst demonstrates industrial viability in a membrane electrode assembly
(MEA), sustaining >80% FE at 200 mA cm~ for 150 h. Statistical analysis of >200 GBs correlates twisting angles
with adsorption strength, establishing an angle-dependent design principle. This work decouples
geometric/electronic GB effects and pioneers solution-phase CE for scalable defect-rich catalysts, advancing
sustainable CO, utilization.

A01-P024
Enhanced performance of medium-temperature solid oxide fuel cells using CaSnO3-ZnO heterostructure
as electrolyte
Xinyu Feng*
Guilin University of Technology
The advancement of novel heterostructure electrolytes and the enhancement of solid oxide fuel cell (SOFC)
performance represent a promising strategy for developing medium-temperature SOFCs. This study focuses on
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synthesizing CaSnO3 via the sol-gel technique and fabricating CaSnO3-ZnO composites to serve as electrolytes
for medium-temperature SOFCs. At 550 °C, the 2Ca® Zn composite demonstrated an ionic conductivity of 0.204
S cm—1, a peak power density of 700 mW cm > and intermittent durability lasting up to 24 h under identical
thermal conditions. Upon further investigation of the energy band structure, it has been revealed that
CaSn03-ZnO composites are promising candidates for serving as electrolytes in medium-temperature SOFCs.
The findings indicate that the combination of calcium and zinc oxides can form n-n heterojunctions within the
material, which enhance ionic conductivity by creating space charge regions, while simultaneously suppressing
electronic conductivity. Consequently, CaSnO3-ZnO nanocomposites are anticipated to pave the way for
advancements in intermediate-temperature solid oxide fuel cells.

A01-P025
Research on the performance of Zr-doped pyrochlore-structured Co,Sh,0; electrocatalysts for oxygen
evolution reaction.
Hanzhen Liu*
Guilin University of Technology

The oxygen evolution reaction (OER) constitutes a pivotal step in numerous energy conversion and storage
systems. The strategic advancement of economical, efficient, and resilient catalysts for the anode OER represents
one of the pressing bottlenecks hindering their scalable implementation. Experimental results demonstrated that
the synergistic effect of Zr doping and the Co,Sh,0; pyrochlore structure increased the oxygen vacancy content
and significantly enhanced the catalytic activity. Thus, the appropriate proportion of Zr (only x=0.1) doped
C0,Sh,0; pyrochlore structure exhibited excellent OER performance, reaching 10 mA cm at an overpotential of
only 210 mV in 0.5 M H,SO,4and at an overpotential of only 216 mV in 1 M KOH solution. The catalyst operated
stably for 60 h at 1 mAcm?in 0.5 M H,SO, and also operated stably for 60 hours at 10 mA cm? in 1 M KOH.
This study offers a promising outlook for reducing the energy consumption of noble metal catalysts used in acidic
OER processes in practical electrochemical industries.
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FAh, MDA IR RS R PR R X E . AR T —Fhat .m0 SDC 49Kk 4
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A01-P028

MOF-74 ZEA FIR B T AT AR SR RN MG R AR R
BT, MRk
W) N2

R A AR AE N — S B RE IR A AE it oA, TERBIR TR SRIB VB KIS K& Z g H L 1 FEARAL R
R R A2 I ARSI E R X EENEH . TEATAET, BATEHA M Ni/lCo-MOF-74 7EAN [FiR &
T KEAL, BRINTA RS R EALY . 1 300 °C TR Ni/lCo-MOF-74 fi74: %, | BA BT
NSRRI R, A RR K, N1274 F gt. MHELZ T, JE#H Ni/lCo-MOF-74 ML
HLZEEAN N 880 F g™e Bb4h, LA MOF-74 74 (84, XU 48 ALY N IEM A RE, 2 FLIETER (R AC)
AL ZH 25— R BT S A AE R FREE R B 25 88 (ASC) o % E IR B LA g I EL 2y 113 F
gt TEDFEBE N 801 Wh kg™ I ELAEBR2F 8 40 W kg™ . BB A A G R ENE, 7E5 AT IR
W N EESE 4,000 KFEBCRTEI G, LA REERN 64%. f)a, EEHAEE SIS FREH SN
ZRRC M (LED) fihH. 455 %W, Ni/Co-MOF-74 fi7 i A S S AL BA MR K A% BE S R /) .

A01-P029
LTS Ru/CoOOH 1 RAEALFINE DR B A K 53 fF W T B FR AR AL AL
T
75 % LT RHE R

FA - Hr S8 RT S 0L PR 22 1 e U8 4 SR A 1 v R LA A S B PR U R LR A 77 LA P O RO,
32 1) FLVE PR RN APEATY SR — AN B Rk . 7EL, I AL T IR S A BT T SRR VAR R
(RU/COOOH@NF) FH R Ru (0.74 wt.%) 5 IIHE CoOOH 4K f (£14nm) , LA RS
PERARMT AR . KA. BTH BT Ru/COOOH@NF HLAELFIZES T KEAFM HER (Ru 4KA1#%)
OER (CoOOH 4K i) TG PEAL s B i DL A B oK ) Ai@ g f e Pk, AT I HE P8 S o fe A M o Rl
M, SEIL T HER (36 mV) A OER (264 mV) [ R HE 35 LLSEE 10 mA em -2 o SEEG AR T RUIA R IH,
Ru/CoOOOH@NF B A EAAE 3%, AT H 2 O F1 H-OH 4 24 ob ity v 7Bk, i it R = s g 20 A
TR RS o X UTAE N RUEK D R IR A Sl X T R F AL A & BT FR At T 38ni&
17, HAERNEMIRA BRI AR DTk .

A01-P030
Electrochemically Induced Ru/CoOOH Synergistic Catalyst as Bifunctional Electrode Materials for
Alkaline Overall Water Splitting
Electrochemically Induced Ru/CoOOH Synergistic Catalyst as Bifunctional Electrode Materials for
Alkaline Overall Water Splitting
Ziqi An,Zhendian Li,Yuan Ha*
Xidian University
Efficient and affordable price bifunctional electrocatalysts based on transition metal oxides for oxygen and
hydrogen evolution reactions have a balanced efficiency, but it remains a significant challenge to control their
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activity and durability. Herein, a trace Ru (0.74 wt.%) decorated ultrathin CoOOH nanosheets (=4 nm) supported
on the surface of nickel foam (Ru/CoOOH@NF) is rationally designed via an electrochemically induced strategy
to effectively drive the electrolysis of alkaline overall water splitting. The as-synthesized Ru/CoOOH@NF
electrocatalysts integrate the advantages of a large number of different HER (Ru nanoclusters) and OER (CoOOH
nanosheets) active sites as well as strong in-suit structure stability, thereby exhibiting exceptional catalytic activity.
In particular, the ultra-low overpotential of the HER (36 mV) and the OER (264 mV) are implemented to achieve
10 mA cm—2. Experimental and theoretical calculations also reveal that Ru/CoOOH@NF possesses high intrinsic
conductivity, which facilitates electron release from H20 and H-OH bond breakage and accelerates electron/mass
transfer by regulating the charge distribution. This work provides a new avenue for the rational design of low-cost
and high-activity bifunctional electrocatalysts for large-scale water-splitting technology and expects to help
contribute to the creation of various hybrid electrocatalysts.

A01-P0O31

Interface engineering of NiMo-based electrocatalysts for high-current-density seawater electrolysis

Fei Yu,Xin Kang,Bilu Liu*
Tsinghua Shenzhen International Graduate School

Hydrogen energy is a promising renewable resource which shows many advantages, such as high energy
density and clean combustion products. Among various hydrogen production technologies, water electrolysis
which can be compactly combined with renewable energy systems has broad prospects. In addition, seawater
electrolysis technology can solve the problems of shortage and uneven regional distribution of fresh water
resources. However, water electrocatalysts at high-current-density face challenges from different interfaces
(catalyst-gas, catalyst-electrolyte, catalyst-substrate interfaces), such as limited mass transfer, low electron transfer
and weak mechanical strength, results in high overpotential and low stability. Chlorine ions as interface result in
low selectivity of seawater electrolysis. This poster will introduce our recent review about interface engineering of
water electrolysis at high-current-density. Based on this, we design a corrosion-resistant NiMo-based
electrocatalyst in seawater electrolysis, and finally we will introduce its application in industrial-level anion
exchange membrane seawater electrolyzer.
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A01-P034
A host potassiophilicity strategy for unprecedentedly stable and safe K metal batteries
Zhibin Li,Liang Ma*
Jinan University

Creating high-performance host materials for potassium (K) metal anodes remains a significant challengedue
to the complex preparation process and poor K reversibility. In our work, we developeda potassiophilicity strategy
using an oxygen-modified carbon cloth (O-CC) network as a host for K metalanodes. The O-CC network
exhibited superior potassiophilic ability, and this improvement was alsoobserved in other carbon hosts using the
same process. The oxygen-induced epoxy group in the carbonnetwork regulates interface electrons and enables
strong binding of K adatoms through orbitalhybridization, resulting in fewer side reactions with the electrolyte
and promoting K-ion desolvation anduniform deposition. These factors result in unprecedented stability of the
carbon network host, witha long lifespan of over 5500 hours at 0.5 mA cm-2/0.5 mA h cm-2 and 3500 h at 1 mA
cm-2/0.5 mA h cm-2 in symmetric cells for K metal anodes, surpassing the cycle life of all previously reportedK
metal anodes. Furthermore, a high average coulombic efficiency of over 99.3% is demonstrated in OCC//K cells
during 210 cycles. The O-CC also exhibited a stable electrochemical performance, witha capacity retention of
73.3% in full cells coupled with a perylene-3,4,9,10-tetracarboxylic dianhydridecathode. We believe that this new
strategy holds great promise for metal anodes in battery applications.
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o S B EH I g o 1 Rl o T B R AR B, RO R A (Lil.2Ni0.2Mn0.602) APkl AE ik 1
WEEMATSMIE GRS SEEMERARTE, BD 7TEBRR. SSRGS MATE RN, &
EPem T B IER AR IR . SR Lwte i BH R B i (1) IE A A EHE 0.2C (40mAg-1) F{E#H 100
WJa, HRERFFREIL 80%, 7 1C T 400 XIEH 5, BERFFE B 80% A EN 170mAhg-1) .

A01-P036

Electronic coupling effect optimized FeEOOH nanosheets to enable high-performance Ni-Fe battery

Fan Yang!,Ruiwang Zhang',Xunwei Ji*,Shiwei Lin*!,Xihong Lu?
1. Hainan University
2. Sun Yat-Sen University

Agueous rechargeable Ni-Fe batteries exhibit unique advantages in large-scale energy storage thanks to their
affordability, safety, and reliability. However, their limited energy density and Coulombic efficiency stem from
unfavorable OH adsorption capability and low electrochemical activity of Fe sites, result in electrode kinetic
delays for Fe anodes. Here, we report Mn and S co-modified FeOOH (MSFF) nanosheets as an advanced anode in
Ni-Fe batteries, synthesized from a facile one-step surface-redox-etching method at room temperature. Based on
the strong electronic coupling effect between Mn and S atoms, such MSFF anode presents fast electron transport
capability, enhanced OH -adsorption capability, and redox reactivity. Specifically, the MSFF anode can achieve a
high areal capacity of 2 mAh cm 2 at 10 mA cm 2, which retains a staggering 96 % of the initial capacity after
undergoing 9000 cycles at a higher current density of 30 mA cm 2 In addition, the assembled Ni-Fe battery can
provide a capacity of 0.85 mAh cm 2 at 16 mA cm 2, significantly outperforming most recently reported aqueous
rechargeable batteries. Thiswork may offer an innovative and feasible approach for modulating the local
electronic structure of high-performance Ni-Fe battery electrode materials.

A01-P037
Facile Synthesis and Electrochemical Evaluation of Vanadium-Doped Sodium Iron Oxide (V-NaFeO,) as a
High-Performance Cathode Material for Sodium-lon Batteries
KIRAN RASHEED*
University of Science and Tecnology Beijing
The increasing universal demand for sustainable and cost-effective energy storage resolutions has sparked
significant interest in sodium-ion batteries (SIBs) as a promising alternative to lithium-ion batteries (LIBs). Owing
to the natural abundance, low cost, and environmental compatibility of sodium, SIBs are suitable for large-scale
applications, particularly in still energy storage and next-generation electronic devices. Among various candidates,
sodium iron oxide (NaFeO:) has received considerable attention due to its promising theoretical capacity, low
toxicity, and abundant essential elements. Nevertheless, its electrochemical performance remains limited by
structural instability and poor electronic conductivity. To address these limitations, this study explores the
vanadium (V) doped NaFeO: as a strategy to enhance its structural integrity and electrochemical performance.
Vanadium (V) with its various oxidation states and strong redox activity, is anticipated to stabilize the layered
structure and improve electronic conductivity through lattice modification and improved charge transfer. The
novelty of this work lies in the targeted modification of NaFeO: via transition metal doping to overcome the
material’s essential drawbacks. A key part of the research methodology is the facile synthesis of V-NaFeO: using
the ball milling method, which offers scalability and cost-effectiveness. The crystal structure of the synthesized
material has been fruitfully confirmed through XRD, authenticating the formation of the desired phase and crystal
structure. The next phase involves inclusive electrochemical characterization, including CV, GCD analysis, and
EIS, to evaluate the effects of vanadium doping on capacity, rate capability, and cycling stability. This research
aims to develop a high-performance cathode material for sodium-ion batteries, contributing to the advancement of
harmless, sustainable, and ascendable energy storage technologies. Vanadium-doped sodium iron oxide (V-doped
NaFeO:) has emerged as a highly promising cathode material for sodium-ion batteries (SIBs) due to its superior
electrochemical properties.
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