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FERE RS AR (30~80 Whikg) M AEIAAF i AH (<500 Fel)A8 I)idl, Mk LA AL H 2 3G K F 20 52 B % v A ik
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A02-10858
Electrolyte Engineering for Durable Aqueous Zinc Batteries
Hong Jin Fan
Nanyang Technological University, Singapore

Rechargeable Zn aqueous batteries (ZAB) are being widely and extensively studied. Despite the tremendous
progress in fundamental understanding and battery performance by rational design of electrode materials,
electrolytes and device architectures, mitigating the formidable challenges of ZAB is still the holy grail.
Conversion-type cathode materials (such as iodine and sulfur) can provide high capacity but they may generate
intermediate species that may shuttle between cathode and anode, leading to loss of active materials and short
cycle life of batteries. Our group has been actively working various aspects of ZAB from electrode materials
design, anode protection, electrolyte engineering, to new battery couples. This talk will focus on the strategies to
engineering electrolytes (including hybrid liquid, and hydrogel) in stabilizing both cathode and anode side of ZAB,
including zinc-iodine and zinc-sulfur batteries.

Ref: https://personal.ntu.edu.sg/fanhj/pub.html
Keywords: Aqueous Zn batteries, dendrites, hydrogel, zinc-iodine battery, energy storage
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PEEREAIMARAI SI N GO I E e, @ o6, SIS T T AL F oA e i L EE, &5
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1.Wang, Y.; Cui, H.; Li, R.; Yue, C.; Pan, H.; Tang, Z.; Wang, X.; Lin, Y.; Li, H.; Han, C.; Nan, D.; zZhi, C.; Lv, H,,
Bistate-type ion storage of azo polymer for aqueous zinc ion battery. Energy Storage Materials2024, 65, 103102.
2. Zhong, L.; Wang, C.; He, J.; lin, Z.; Yang, X.; Li, R.; Zhan, S.; Zhao, L.; Wu, D.; Chen, H.; Tang, Z.; ZHi, C.;
Lv , H., Self-Charging Aqueous Zn//COF Battery with UltraHigh Self-Charging Efficiency and Rate. Advanced
Materials 2024, 2314050.
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FISEME A BT T B R GO EIAS E Ve, HETT NS 4 r i AR A AS e M A B R T R A B G AR

A02-8185
R AR IBTR
S
AR SR

AT E e AR R, BATERBUT IR 7 R8T, Bl 7 g e iE 1, 52
R TN e AR RE, O TR PRI A R AR RE s RIS, FEAKVEVRUIR R, W T OKER R,
R, FRELR. BRALIBAE.

A02-7834
TR ZR P R R FE RS S T A 3
FSE*
RPN

KBRS T MR BB L R RE I AR R AR A E T ) S e il e Bt % 22— JRTMT, IR AE
7K 2 LR AR BB S R 5 T S 7 5 SEL PR RE TR b B SR B i R A ORI 22 B GRSt T BA
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B B FL I A B AR S T v T R A R A M R . HPA B 2 M TR AL s FRE VA s T R St
W T BRI S TR, 52 [ A RS K P ARV PR IR Zn, AT BB T-RadR 281 . R L,
HPA 5831 < 8] A 5K B F 35 3 TR B 1 A A L-JE WL & [ AR R S T A )=, AT — B i 1
WL L ) 1% o BEAR, HPA i KR RS0 1 51t Je i /K 45 4, gk — 4] 1 S A AN ke BRI
£ 4 mA cm? (9460, FE KGR 2100 WRAEINE, FRIURUSRIE AR 10 T3 PEA R ik 99.91%. JHH,
TN HPA ) ZnliZn SRR ELIAE 0.5 mA em™ ) FLIE 2 FE T M9 3E 7 At 3000 /M, FE7E 120 mA em™ )
L R N R B AR AT . BkAh, SRS HPA [T (37%) AHLL, Zn//MnO, HiIhYE 2 A gt T
1100 WK A R FE R A 80%. (20 IEARJG I, JEIE Mg¥ HIR N 5-MnO, JE A k45 1
MgooMn307-2.7H,0. Al Mg2+AC A7 (12 AIBC ALK 5 R AR T (Mn-0) T sl B 24T FLRR", R4
Mn &7, BiEHIER . R IERRTEE 02 Ag-1 AT 312 mAh g-1 i LLZE R, JR7E 5A g™ T 5000
A G BA 92% 1)t EFRRRENE, FFaE— B0 7 OER Ml Biff kA . i — 3 R H IR AL IR AL
PAGHE EIRFTEL CaVaOg TERERE [ HLAR 45 S T-(Ca”™, Zn?") I N 8-V, 0s it ik B 48, T Rl T AL 754
FHE} Cag12Zno.12V20snH0. Ca?'JZ I ELAT K5 JZ T AR T (V-0) TE B AU EE 34T L AN %A R R B
HH I R B (366 W h kg ) I TH 225 5 (6627 W kg Y), FRTEKHL 10 Ag L FEFF 3000 [l 5 AT i L 2%
BANEIL 206 mAhg .

SR

[1] Li, J.; Hong, N.; Luo, N.; Dong, H.; Kang, L.; Peng, Z.; Jia, G.; Chai*, G.; Wang*, M.; He* G. Sci.
China-Mater. 2022, 65: 1165.

[2] Li, J.; Luo, N.; Kang, L.; Zhao, F; Jiao, Y.; Macdonald, T.; Wang, M.; Parkin, I.; Shearing, P.; Brett, D,; Chai*,
G.; He* G. Adv. Energy Mater. 2022, 12: 2201840.

[3] Yang, Z.; Sun, Y.; Deng, S.; Tong, H.; Wu, M.; Nie, X.; Su, Y.; He, G.; Zhang, Y.; Li*, J.; Chai*, G. Energy
Environ. Sci. 2024, DOI: 10.1039/d4ee00318g.
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KR AT e it B A s BRSO REMR SR AL, 7E AR e Ut g 7 H R 0 B FH AT 5% o
& @ e il (J9(101)SRTHELAD TE/K &R MR P AR R AR K ST . R SE ) #, BHAS T stk
REK REFHILINR R

TEEF SO A THT 5 SRR 7 7 T, BRATR I T FOR F I 2 8 m AR B R A 2 ), Il I B T I 5
% 80-100 mA cm-2, A SEFL(002) & 4R A ikl ((002)-Zn) AL 2Ed 4% . 2RISR WiE T, TR
FA5 & 2 (Angew. Chem. Int. Ed. 2023, 62, €202218386); A& 1 14 Bl B TR J5 1 1] 4% = 2 (002) 2444 Zn
b, F(002) 5 HAH X 2K R B — B4R TH A 99.8% (F—TAFEH N 96%). WFFEY, 1-nzlkeasy25)
BT oA, FBARIRZERAL, IF 515 Zn2+ 3000 72 (100) dt T CAEAERIED , BEMISEHL 1 (002) ft T #1028 %
Fir ] % £#1(002)-Zn HEA R R AT AL 1655 fr 2 k1K (101)-Zn bl 15 f% (ACS Nano 2023, 17,
23861). LG AR IR IR SR KB TCHL SEI BERI 7 VEANR, JER T IEEERH IR M mi K HAR B 7 SR
ToHL SEI SRR, BEReHDHIEER o, XAePHIEAKR M, A RERT T 8 ik S AeoE YA IR 1% 47 dr CAngew.
Chem. Int. Ed. 2023, 62, €202304444); 2t R FARAE A LI RR A 28 FR AR VR TR A SRMEs, W] B 57 A 50
BiK A HL-TEHLZ4 10 SEL 5 (Energy Storage Mater. 2021, 43, 37); &K FL T BA C=0 45+ (I IERH 2 11
LTI 4y AN INFRIE A A S T A BB AR SR R BRSO, O nT 38 S g o A, $0H“ AR s B, SRBL T A
FFIUA 2 i 4 JB B B 0% | TR TR AT A (Adv. Funct. Mater. 2022, 32, 2203905; Adv. Funct. Mater. 2024,
34, 2313358).

1E HLAR ST T, FRATTHREH T K R-AHNUATIE & HRA R, AHEREEEEREF T 5I
RTFT A R UE P AR B N 2%, R VA K EC AR, R B K 51 R RIS, FERBH T R AR VR 25 A0
WA RL ST A 22 s A . WAL T 4 AN NUBRIERER 73 (BRERYE LBK PC. BRIR A IR EC. BRIR —
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H s DMC FIIRIER — £, DEC) IR PE Ko B /K VX B 4 b« SUR 0 4 A e B R e R, R BT
PRAESE A R T3 T 2 & R R Y RE, X 9 Y s AR B IR AL TR L% (ACS Nano 2022, 16,
9667; Chem. Sci. 2021, 12, 5843; Energy Storage Mater. 2022, 47, 203). &t X 7K &% £ A WLVE I HEAT Tk,
Wit TEHBR. ms R K& BN (Zn(ClO,),-6H O/ IR = HfE), HEH %S 3.0 V, FERNE CE
ik 99.85%, L T1E4 /K R MR (<2.5V, CE<90%), % 1 Al 7o ¥ Hjth B ARV 3% Y5l (Chem. Sci.

2022, 13, 11320; Energy Storage Mater. 2023, 54, 276; J. Energy Chem. 2023, 88, 324).
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I 3 P R 1 A e P ) AR AR
EEpuN
[1] X. Cai, X. Wang, Z. Bie, Z. Jiao, Y. Li, W. Yan, H. J. Fan, W. Song, Adv. Mater. 2024, 36, 2306734.

[2] Z. Bie, Z. Jiao, X. Cai, Z. Wang, X. Zhang, Y. Li, W. Song, Adv. Energy Mater. 2024, 2401002.
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Functional Materials. Advanced Energy Materials. Energy storage Materials %53 .
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KB HI T BA L MEARRA SRS, AR R RE RIS R A BRI AT . HA2, KR
e M I IEAR B IR, B 128, MIBEEFHRABIIT; B OB AT A 8. £1xf Bk e, &
TR TSI AR E & AR LR 1 3 50, THR T — REINEREE . LA HLIEA AL,
AR T IESGEVEM RN ST, SEEL T SRR T S T SRR B R PR T AN TR R T
FE AR A AT R o SO, BRA T PR B DR MO« R AL DR v J2 AN 2 = SR A5 5
i, ARERTE TR ERE . BUAN, B SR AR BT, BATTR 7RI LR fEi L
Lo RALIK AR B, JFE X LI R IE el T RA AT RSE . BIER. B HRBEERERIK R
Pt

A02-7965
KA B A 5 it A

T R

WL K5

HURBON I EOR RO PERE S0 2L, Sl H G OLR, FRARBAAIL N — FhJC e At i (R PR RS TR A
Y, FATR HEE I RAR - B A R RO A 2548 b o SO R I, AR o0 1R 2 [ 937 v] LI it
VTR 1 2 B AR ELAE PR R 2 A o AR R PR AR 8 R T SR AR T CHndassn) - AR ELAE DD X H
R PR A AR GG R S AR AR o [RIIN, BRATTIE R FRT r f  TOU 45 4) 5 L 2 A B 22 P o %
BT AU 2 B R R, FFHBIRTT AR AL AR E PE A RS 73 s TERE I 5 v . Il 255 R G0
SFRPLES 5 S A Bl 280505, BAISE I F IR 1 Hig 7Rl -i 750 70 1A ELAE R R I i s g e i 1, Bk —
Foft > 5 B (R UV e T B, T Rt ) PR AL S P RE
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A02-2226
7K 5 VB H M TE SRR S BT 51
e
VPN

K AR B P A A BE U BRI AT 5t FEIEZ5H MO, 472 F 15 B B S AL K &
WA R AR, KT RIENAP RO BE SR AL, MRIRABORIBG S R B AFAE B A de DU 45 ) e
AR s 1 U feris T 0 T AR WS IR B DL BT 45 A B TH, AROULR 7T MnO; 1E
DA BENLEE, 875 SR AR A el b I 2% o) S PR KR S B gL [1]: o i iR R I 45 . TcE B 45
RES 2 B R RAT RSN o[]S X SR ) SR PR TR B T 2 T B i B i A KoL, 2 — D il R
M%< ZnO 2= BRI B R [2-8]0 AR 7R 1 U AT ER AL X 7K 28 L it AT 390 78 TR ROV ATL
HEELARE, VS AF BRI A i RETE e AR 1 1 PR R =

A02-1835
KRBE RIS S E EREM R & 5 Bt i Res 5
HARZE>,
1 Hdb iRy, BRI B &A1&, Jbai 102206;
2 AR R REIE ) S S AR e, dbat 102206

FEXT TR, Bfethek LA EFEE, (GRTHE. 2 8, IM&EE, R ERethREEI R £,
Fett S B RS R AL AN B [ . AN, BEEJE A RIEFRIIN TN, AR TR A . 58, 8. B
LGRALL, SREEREAE K P IRFFIEREASE, PURMIIERLF. B, Tk, JKHRAT 78 iR U0
R BESZ B NATTH R - Rl e, )@ O B BURIIELIE IR B AL (-0.76 VO, Bmi e LA & (820
mAh g-1) LUK AT [P ESEAE £, (645 7T 78 FL /K S B F it BE B 51 ).

SRTNT, KRB RIBAAAE R VIR E R R R ok, HP s (O KRR 7B EEES, i
TR GO T AN Y ST 0 FL 87 7 A RV B P B R T A4 8 T AN B2 BR )t — B9 H, G RANI SIBF AR, AT
TERABCIRUTARY), I HBEE IR O, $r AR BT B i . 3E—DHh,  BREL A TP B 2 iR
JiE, SIS IR RS o [N, BER R BT UGS P AR R AN, I R, F Bdh o R R THI T2,
SECICEETI A, R R AL PR RE AR, (2D FRHIE RS, B RURTE K R A S R A
H R A A 2 . A, SRR AR e R T AR N . TR B, T AW A A
3 FL L AN TGN, 2 T BRI KR S R R T R A ) . PRI, e o DL B AR AR R A ),
SEINIK F Bk r v SE AL L B SR B

AWFFBIIT A T —FREAS . PR L 38 B R TR G BT T Z R ) 2% 1 R 5 BA ThRE R 45 M 1
SRS S HEM B JFVRARIRT 1R T A FE A R T BRI TR I RS SN L o 1-4 SRIGZE IR
WY, RG] N = ARG PR S B ORI AR T RO T B URE AR B S N Bl g5, AR R Y
T PUAL)E I R TR EHEAN R K R R IR R T AR i Ak me, T RASEElm 24, KA
M. R PEREK R EEE TR WU AR i e Ak OB T AR, AR F AR R T S R A AL
T o [R]IN XA PR IE A TAR B 26 7K R B ik A i OSSR R BIR AN TT R BE 8 97K 5% LS B8 R A R 807t
B RS BER A MMER 2% .
3R
[1] B. He, F. Zhang, Y. Xin*, C. Xu, X.Hu, X.Wu, Y.Yang*, H.Tian*, Nature Reviews Chemistry 2023, 7, 826-842.
[2] H. Tian, G.Feng, Q.Wang, Z. Li, W.Zhang, M.Lucero, Z.Feng, Z.Wang, Y.Zhang, C. Zhen, M.Gu*, X. Shan*,
Y.Yang*, Nature Communications, 2022, 13, 7922.

[3] H.Tian, Z.Li, G.Feng, Z.Yang, D.Fox, M.Wang, H.Zhou, L. Zhai, A. Kushima, Y.Du, Z. Feng*, X. Shan*,
Y.Yang*, Nature Communications, 2021, 12, 237.

[4] G. Fengt, J.Guot, H.Tiant, Z. Li, Y. Shi, X. Li, X. Yang, D. Mayerich*, Y. Yang*, X. Shan*, Advanced
Energy Materials, 2022,12(3), 2103484.
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A02-2055
A functional additive in hydrogel electrolyte towards ultra-long-life rechargeable zinc-ion batteries
Qianyu Zhang*
College of Materials Science and Engineering, Sichuan University

Aqueous zinc ion batteries are a promising energy storage device due to their safety and abundant resources.
However, the growth of Zn dendrite and severe side reactions inhibit the practical application. In recent years,
gel-electrolyte has become a potential strategy to suppress interfacial corrosion and stabilize the Zn anode
effectively. Herein, a functional gel electrolyte with TMU is used to reshape the Zn**-solvation structure, which
can suppress the growth of Zn dendrite and H, evolution reaction (HER). Also, the bonding interaction between
the polyvinyl alcohol (PVVA) and TMU enhances the Zn?* reaction kinetics, achieving uniform zinc deposition. As
a result, cells using T-P gel electrolyte exhibit stable cycling (Zn//Zn symmetric cell steadily runs over 2000 h),
and high reversibility (Coulombic efficiency is up to 99.5%). Moreover, the Zn||[NH4V4014 cell exhibits a 96.45%
capacity retention after 1000 cycles at 2 A g™, which is much better than that of Liquid electrolyte and P gel
electrolyte. Our work provides an effective strategy to stabilize the Zn anode and construct the Zn*" solvation
structure, which is essential to achieve high-performance AZIBs.

A02-1491
IRREH T it
K>
ZRALREE

KA IR T (charge carrier) @H AEBHE T, B EF (LY, #9581 (Na»D, 887
(Zn®), BT (Mg %, W2 &BHE T, EeBEET (NHD EREBETH T, B& it
e B, WREFEE. BB THA. AWM RAR, SRR EEL 78%A S, 1A i HL g K B
KRR ERGAG . B, M. REGRE TR EFR, SR~ REmRAms. =, BET
BERIRER (18 g mol™), KABE T/, HULHIPER Tz, Fk, ik gk R K i eI
TR, BRI EAERERA, AFATF K R 57 b i SE R 70 TAE . JmaER, hxd i
B BTk e AR R R S B T - RO R B R MIROE R S i REMLEI I LB T R R &R . B
WA ESZER

(1) WP EA BRI B B 7 A7 LI AT

TP LA 2 B TL /R A AL, SR HUTRRE AR ) 8 R AR 2 5 i e, I DAFLORHF 5T
BRY, PRAHEE T HAEA TR . FFAERM, &S EREMEYRE A TR, HeBlz
SN B, HEAETA 176 mAh gt (HIREE 1 A Q™). SE T HURRANE . IR A AL AR AL
SEPERE PR A SR . 1% R R R AL AR T Angew. Chem. Int. Ed., 2021, 133, 5782-5786 (5] 125
PO b, NIk ESIET 1% #5110 30 eIt Fe (e s AT 258 B f i UM R), g — D3R AR Fa b 2
PERE, HRASEN A S T it BN .

(2) Fa gt WA - ARV LA 7 T B s R v AR B e P e

KTAERE T —F 2 LA ToE BB IR M RL, T S ek REE T o, FAAN AT RRA TH
DU BB R AR 45 S B0 T B S 1 F R AR . TR AR, HUTRBERRER Mn(PO,), TH.0 TE LR E K ¥
WHRARE, ERBMBEREFETER- IR R, &4 E R4 R E R G E 8 8RR
(NH4)0.27MnOy 04(PO4)o 25+ 7 & BB RRAR FEARAE 1 M LTRER F AR, 1 A g™ F FLIR 25 F ATt 299.6 mAh
ol ML A R, HRBUE ST OB R IR B T A B st AR, R AR AR T
O, (EFHRIERES, WSl 1.4 TERE . IbAh, LRE PO SR AR AL S M RE AT B B A
LB RRSRIC AL RN ] 5 AR R TR R T RO, T R H AR - RO AR AN ST, R R rE AR R Th 2 (] . FE T
gE, MITREFE AR R Fe A 22 B MR RE . 1% AR B R AL T o T BE IR R AR Fi Ak - fi e M R, 12
7 AR T ECAL A B K RS M B AR, R &R A S A A FA- AR S i
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FEIR ML AT % . FHOC IR K AE Angew. Chem. Int. Ed., 2022, 134(37): €202207711

(3) TR FEME TR B P ARV T 7K R B 1 it

F i N S P Ao B3 M FRL AR R P H %, 038 T ARIRIIR I (1~20 mol kg™ I Tz F AR 0T L R s
RSB R AL S i e RE R . BFSC R, 7E 15 mol kg™ CH3COONH, LR H Ftlb kel fik
. HALEE. SIS A A S IRARILSE FUIESE A [FR B U NH -+ RIS 1 5P RHERE R A 7E K
B 7ERREE AR, BERARIUIR /KT, 53 NH B AMLEE S, SEUEML NH ST 5
FARAA B IR B P EAh, AR SR S S F T R e 8 3 A3 PR VA AR Y, P AR R T WO A 1)
BERRIR A K 73 F A S5 s Rk, TS AR A A e &, A SEI 7 IRRE & B Bivs i #2,
B B AR T B AR Y B0 AR . 2 TR 7 AR AR R - TR AN 5 ) - A 2 A e M e D DR TR,
SXoF T TR A FEE 1) NH " 356 FRL ARV 1) PR - H AT S T i S AR B HE T T IR, D R AT - R A9 7 TR A T
FHRAGROR R LI B 2R B o R R R AL I [ B KA 2 S RHEALAT Chem. Sci., 2024,
15, 220-229 F.

UbAh, BN R SR F T SR e B B U E EA) FR A RHE 545 A (7] BH B T 1R 6 P A o %) LAk 2
PERE (BERREE . BEMRAT. EEMRYY) [Adv. Funct. Mater., 2024, 34, 2310437]. 45 REH, 51644 @M E T
He (K', Na», B NH R E 7  am AAd FE A S m R & . B8 /N 1 B 25 AR A AT BE K I
R, X5 NH, -HAR R Z [ 50AH EAE L NH, B 7 PRy #2246 5.

A02-3119
DiRes TR R AR R B R T it KSR IE AT L
5 H fe
R R

KA BE & 12 SC L AT H AL REVR = AU A g At . KRB T b A s ek, IR
R EENS, RWMEA R IR R BN AERER T o (B RS PR R K 23X 1 1 R Al OB, =
S 2P R DO e AR AN T T B A AR T AR BRI T K AR AR A SERR R o X B L ]
A, AT NPT IR A O, FIRIAHLY 5 D REdS PE ST, AR EE & T AR 7
MIHAL AT O, DABRIToh f AN ) SO (R A A e R, 46 2 RIERIE S BB TF IR AR T T 5
T FALZEAT 9 S A LA, 48 7 R R AR T DA Xt 4 S0 S S8l 72 R s L A R S e AR

A02-1862
KR AR R R 2 T RE A A
25
DR WU TRE S e

A5 4% AT 28 R T PR R DR R Jre s ORI 1 IARA R o) i 2 A AR 2 A RE AR 1 1 22 T e AR K
WA R KREEE TR EA AR, et RGPS, B RG TR A
TP IR AT 5. AR, B R PRI S RS VE B, AEAL SRS IR I R S A T EL T AL Bk, B
PhAERI N [N, AN e B TR E & SRR AN K. BRI, AT SRR E 1 v AR - LA
I, FFEESERI ST, KRBT Rt A2 MR RE ST A R . S35, i fRAEM R
FIAAE PR RE R RN SIET DD RENE, DL EE T MRl H i RO 2 75 22 M m P pE 2 Dhse AL as 1 3=
TR AR LB O R GUKR E S M RO R s, PRSI SETEB, Wdmtt
HEZK F AL 2 A RE e 22 Dh e AR AR 1T

A02-518
Functionalization strategies of transition metal compounds for flexible electrochemical energy storage
applications
Shude Liu*

Donghua University
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Innovation Center for Textile Science and Technology, Donghua University
Engineering Research Center of Technical Textiles, Ministry of Education, Donghua University

Supercapacitors have garnered significant attention for energy storage applications due to their advantages,
including fast charge-discharge rates, high power density (up to 10%-10* W kg ), prolonged cycle life (achieving
10*-10° cycles), and superior safety. However, prevalent challenges in supercapacitors include low energy density
and rapid capacity deterioration at high current densities, which hinder electronic devices from achieving
extended life. Electrode materials are pivotal components within supercapacitors, wielding significant influence
over their electrochemical performance. Transition metal compounds (TMCs) have emerged as promising
candidates for constructing high-energy-density supercapacitors due to their redox activity and substantial
theoretical specific capacity. Nevertheless, these materials commonly face issues such as low electronic
conductivity, sluggish ion transport at the electrode/electrolyte interface, and significant volume variations
induced by ion shuttling, leading to reduced specific capacitance, inferior rate performance, and compromised
cycling stability. Therefore, it is essential to devise meticulous structural design schemes and advanced
optimization strategies to enhance the energy storage performance of such electrode materials. Here, we
systematically explored the application of TMCs in supercapacitors, with a focus on structural design and
performance enhancement.

A02-5951
KRBT AR R
e
AR Y E B A

K Z L DL 428 3R KV E N LR, A AR e 4. ARRAS . SRR IF LA . WEENEE T
KA, RELeKEmtEremibik N EERE. 15 AT 2012 FERE R T ik B K
T RE B R AR R Y T RN AL, B T K R BRI, ORI T s AR
MR R BB A% o MRS R IE L. RZERR 1. Husam N. Alshareef 2246 78 S RIR 15 A6 SC 48 HURE ® 5 Je
P A A B 5 LV I A B 3 o A DR SR v 22 A PR IR I O AT R 773K 2019 4T -8 A AARHF — 5542,
e NERITE 5157 NEASE T 5E i 0 H “AAE 24, iRk R4E R 5 bR ih”,

5 NI RS & B R 1 Ak BB KR Zn®* 7E MnO, V05 2 1E AR A f T 396 #80 AAT
LB, KT mohE, ST S 2R 78 i S i, P9 T B T X — E B A 1, I
Kz AR R B NI Ca® S 2 M B THITENE, NEMAE TR B2 T ER . £Huter 48 it
WRAE S5 R PRIV 1) 55 SR i I S AR KA R R, 3R T A e B SR S S B S 7, B E &
TR T B B S S SRR BN 35, ST R o AN R R DA R B R ARG, SRR T AR
S R A R 7 JECHE P R AN A PR R B 8 T FRL

5 NIBAIRSE E A R B ER] 10 £F, O T ARy KL T TN FK R e BT i R A = iR
BRI ARAR, 588 7 T IR ZfE i RAFENINIE . AL GG NBIARIB AL, TE40N28
7K ZR 5 B 1 B s ()3 S A 3 A L A A

A02-9513
Wiley VIRAHEHTIR XCEES KR
EEDYN
Wiley

EIE A EE, Ay BT AT DU S R AR S AR A S SCE AT N T O R D, ARSI R R
i BRI, T IR RS R R S RS, RIS SCRER IR . IS T e
SCAPYZR I W bR#E LS WILEY AHSGHITIA 21
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A02-3302
RARHKRELY: WERBIR
St

HHR#

F BB T R L. ARG AERE P ROE R AR RS i, ISR T AN
X R R REORTE . AT, JRE 70% MIBEBTIEAKIE O, TPRERTIEE, AN BT PR ] T 2
SR BRI B i A [ SO0 AR A R B V)R, B N A5 E R BT s A I S
o SEHRREIT AN eAB HIBAE) TR B A AL % 4 ARARARFE IR 2 it BB ik &R
Lo J7 %8s ZAR A R K R Lt T I RS ——RE B L R, DL 2 SN (R B A B e —— S i S
PO FRORS 2R 1 A0, DA 26 RS TR 2 WL T AR BN T B R LA 5 SR B B A P42 58 1 5
BERTTE QIR AR S RN ST DK R, RZON R LK R HBIBBOTHE MR S ST
(AT

A02-3350

Charge carriers beyond Zn-ions in aqueous Zn batteries
Minghao Yu*
Technische Universitat Dresden

Rechargeable aqueous batteries have emerged as an attractive sustainable technology for grid-scale energy
storage due to their advantages in safety, cost efficiency, scalability, and low environmental impacts. Among the
various aqueous battery options, aqueous zinc batteries (AZBs) assembled with mild aqueous electrolytes are
particularly promising. They utilize low-cost, high-capacity (820 mAh g ), and aqueous electrolyte-compatible
(redox potential of —0.76 V vs. standard hydrogen electrode) Zn metal anodes directly. However, the sluggish
kinetics of Zn?* as the dominant charge carriers in AZB cathodes often result in suboptimal charge-storage
capacity and durability, posing a significant challenge to the practical implementation of AZBs. In this
presentation, | will discuss our latest study on charge carriers for AZB cathodes, including interlayer engineering
of a-MoOj3 to enable selective hydronium ion intercalation [1], a proton-selective interfacial coating strategy to
achieve high-mass-loading AZB cathodes [2], and the development of a tellurium redox-amphoteric conversion
cathode chemistry utilizing both Zn?* and CI” as charge carriers [3].

[1] Angew. Chem. Int. Ed. 2021, 60, 896-903.
[2] Nat. Commun. 2024, 15 (1), 21309.
[3] Adv. Mater. 2024, e2313621.

A02-7173
BERRESIEAAIRI BT R ALK R Flt P AR RE T T
ML
RILKE

YUK YRR AR, FERRE EAE A A R OB AT . SR S 1 A AR R
TR, AR Bt AR R AL, AR ST I IR R B TURIL, X SEAPRHE K R B it P R
BEAT HLALZBHT TR, AR TR A L S8, X ER ] TR T R AR RETERE . ASCEE R B
R E L AR AT R FERIE 7, R IR AR 7RG AN R 0 H S S R T W R MR M 25 vl 4 1 2K 25455
FHNL SRR NI B S RONIRES . BT LRI R, vt XU vk HE AR SR 7S G
TRAE T IERR S5 A AR E P A LA /K AR ra i P ) e PR AR E A . ISt TERRRRAIL S 5| AL A
TAERE, WBIBRRN Zn? (A, (I A R RS, AU T T IERI i R A RIS J1 24 ke
[1-3]
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RPN

[1] H.-Y. Shi, Y. Song, Z. Qin, C. Li, D. Guo, X.-X. Liu, X. Sun, Angew. Chem. Int. Ed. 2019, 58, 16057.

[2] H.-Y. Shi, Q. Jiang, T. He, W. Wu, S. Wang, X.-X. Liu, X. Sun, ACS Energy Lett. 2023, 8, 5215.

[3] Q. Jiang, W. Zhao, S. Wang, W. Wu, H.-Y. Shi, X.-X. Liu, X. Sun, Energy Storage Mater. 2024, DOI:
10.1016/j.ensm.2024.103494.

A02-3327
R R R it
&S Il

PR 27

fifi BE 5 oK H 23 AL, AU R IBAFAE N E ) 22 A AR ) R, ANadE FH o022 4 P B/ AR e A SR 8 22
FIRL I 5. AR 2 A /K ZR B B 3R F R A 22 Ak RE T I 1) — R AR RS T AT SRk REfA R . SR,
24 R FPLJ5E 2R o IR LA PR A0 70 2 R DA R R T D B P it BEATL A B R I A7 1 7K AR B 1 3R Lt R LA 2
PEREATRIBAL R Y o B0 RPN RBE AR [, I BA SR T e FE AL 22 1 R S P K B AR S, A
UEHEA_E % R 7K 2R F AR A SR KB AR P R T AL, O B AL S IR (A E R R DR
ANt R, SEELRER S I T, Mm% e . (RBA. mtkRe. AT
PN 7K 22 B 2 HLHL

A02-5330
RRIRPPR AL S5 it
R
LT R R

REVE AL S T A S B AE LA S A RE S AF A% 0, Ferp — S SRBRER] 2 e Lt S T LA A AR OU AR S
VA, X EAFHUE AT DL AR RESETH AT BB, IR, LR AR R I [ R 22 8] 73 R AN AL, W ASRAE S
& WX AR AL RN RE, MO L) 1 Se Rt AL AR RESS MERIE T . TR R I B IS T S S
M, RVUBEIRFAA R P B, WA REBAR R A B RS ARG F, S R
SRR BE YRR RL R ST BN AR 5C TCAE , ELAG 1] 2 TR 3L A PR <6 a8 PRV P AR VUASE 400 5 Bt 2]
& JEISEN SR S ULEC I T [BILA R A HshaS S Ew i LIROHTT, Dyt i Remt 7t SOk e m P g
B3R St PR AT AR LA

A02-4179
K BB Tl R FR T OB S5 DL A R R
PR B
[ o 2 L e R ER AT S

HETHNE T BRI K R B m e At . A, M — el fkRe ik R %
ZRVE. ARTAEMHEL MR (D ARRIFR SEREMRIL . BB R, PR T —RIEHIAEIK
RINBEHRIOIA R, JFIPR T NARR . BTN AT HET 0ES N 45 2544 R R (1) Hofmeister 35
RN, FERT PR 16 MPa [EREI A AR B SERACH RN A4S A A B, Bt
—FEr R R AT R PIFS-Z, FTSEBLRIA 12 Ahfem? (i i AT A, FE4E 80% Zn DOD T 528 700 /)
KA A Ay, 76 G AP R B it R AT VE D S Pk BRI AR B A R} . SR AR AR 2 TE AR A e
BRI T R A MU AR AR E Mn®, (RIS, AR T A SRR B 1E AR R
I T W PO AU PR DA B MIN®* IS A R S 7 58 i JBE, - SIZBL T MIn® IMIn® B4k S B it RE TR, MIn®* IMIn®* i v
AL B IR 1.67 V (vs. Zn®*izn), T HIRT 7K R eS8 Bt mAE %% (600 Whikg); SIS A
IR CIT5 M Bhr, 248 7 M  [iE Ik g5k, SeBL T [MnCls)* /[MnCI)> 4% & A AR AL SN
AR AT 13000 K, 7K RERFEI HIh I R SR TR . R AR LIS IEARARL, R
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WAL S RS LI, SCIUESAE SR AL b R, R T EFER AL 5 S LRI LA E N
WAERER, 3R1F T RERE %N 500 Whikg HIEREE & 10 8] 13 & L0 R BRK- S5 8 o = e fr
HIIE . BRAE BB ANLIEE, st T K-5R O R A R, A RO sSEEL T R BE/K kb 7S, [RIE
WEG KR FETREE RSB R AR SEEL T AN A R 2 SR AETK RN B T HL AR 10000 Y AR
EAEA

BT 7 AR REEHI P, 8T UL1973 WE, HETEW VIR AL, e BN T
AT EAERE OBR+HERER FALAD, S, FHIH Ah K REE T HIBFENL, BHRTC5EK 1 MWh
[RI7K R R H it = 2R g 1, I e iSO A 400 KWh RG I RTEAE)

A02-7074
KR R i

ViTh "o
B>

R R

KR HMRRBICRA. mEaE. S SRR EE T M2 — . RGUeESE dth R A i N2 IE R A
kBl HAGEE AR HI) g ERE, SRS A =R EAICEE, a7 P /K R it 2 IEMR
P WA FE AR BT R R, BRI E SR T ST, A TR, SR RAE; T
PER TSR E A RE . BT xR, xR RN — B RR3I %, C& 2 NAT
B (U Zn-ly, Li-l,, Zn-Bry25).

FIFH 0% 2N SHEHE, FRATRET T BRI AEFIIL SR, Sl T, RV FIES SRR . &
BEACA L TAL G f LR, BT s AR N A . [RIM% D i 8 Ak o R Aok 45 i 2 FlL il ) 75
*, BERITHMMEEEE.

ARG VIR FRATTLE K 5 i 2% FRI 7 T P R A e

A02-1820
KRR T Rt B AR BT
T
R PN

IKAE TR EA 2 RSN PR, 7 SrD AR MRGE S, B Y] 52— i
R ALK (WISE) FI7K R F M, FLERIR B AMIR(<5.0 m), HLEREMEH DR 5% (>3.0 V). 1ith, &A1&
T 7 — M G PRI = 0 I B PR, 8 I TR RO A2 PO ] A LA B R (SE) R RV EE AN WISE H 7 21m PR A1
F45m, HRHRAERREEE LY KE>3.3V, fHH] 4.5m /K5 FEARRIKT LiMn,Oy||Li,TisOrp %t At S
1 500 KAGHHIPESFPERE . BEFIRZ LiMn,O4|LigTisOrp I RE B R RE . BB AT I BE Vi L S5 S B X
o WG BERRZ A RRA. FRERRI/K SRR T r b s Br S AT B 0 i Ut AT e

A02-981
BB S ST ER KRR

BRag>. 52

B BRI R

BRIUBUESIA IR T BN, 2K R B FBIRIEA AR ar A PEAC RCRAR A E B R A . AR R e
XA YR R DREREHA ZOAH, g, A6 B AR B R AE, AT
FEARAIRTUR IR, HERIREE AR S Ei R At LT RN A2 . P TRV SR m] DA 25 R 4L
H LT AT B A A, AR Rt 5 fp b rp IS A AR R IR — B8, T IR R, AT — D Al
INFRRERT, ] BEIRERITAR G T M U S A L FL s ARG PEDR P4 ) B 2
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T FL B A A K RGP L
ETbeing
IRYIBE TR %

e A AR AN T i R U e R TR I = KD R . 7K R AR 2 B Bk e rl it
PRGN ETT T2, Ferh /R B i AN CRAT AL 22 MERE R A 2 F & (10 2 B AL AR [ A4
BE AE AR BE N0 2 e EAMZSEE D T B % TI0Y, B s B LR B A A SONE T, AERS
SEPL R RE AN DY R LA S A AL e e . AR, H AT IEARA B ERIR, SBUELbrRER T AL, X
LA AR R ALt ) v PR RE R T DL S o SR e T Bl 1) B e PR R R S I 30 7 22 G 1 I ek 2 il 17
PINGE EATE R, SECRMBAL SR, AR AR AR AE . 53—, R EMUER SR ZEK
T AR A U S Z VLIS, (HAESRIR P T B Dbl i T S Ak (1 28 7l A S BB AE K Hra SR R,
T 32 ol L SR REL R LR P RV A M VG IR AR 1k o AT EIR TP, 23R 75 45 LU 2 R AR A
B HRATAEREAT NI R, SEBL IR AR E AL, A S R LE BE RT3 A IO A L

A02-8167
7R ZR 4 L T SR 57 T ) PR R 42
Lzl
TR

KA A S L EE RS BRI, (HRHIE RS KA R Ja, Fimit
FARBERE . LB AR, AR SELK. HER @SS G T B0 ) 19 8 i 78 1E BN A7 6 5 T3t
RN F T 8 P AR R AR I o B XX S SC R Ao L, FRATTER A /K 2R B It 1Y) I SN 57
T R, 4RI SEBLIE SO S AR T AR E AL, HESh e 2. KAFaK R BRI R e .

A02-1070
PR AR B 8 T B YR 5T

LEy

=K

b & RS Ai B 75 SR IR GG, XM RE A I 2 RN R G MRS S ok . KRB T b T 3
IREAS . 2 R AL BN R AR K RE R G A I8 I i % . SR, B & @ SR AE FiLAL
SAEIA I R b Zy e AR A S AT PRI R SOSE, PR Z) 7K REEE TR P R B . TR N T A HE
FAGERY, AFAEAN R AR IR ) () b 1, T L R AR ) AR I b B M B I DT 3 . TR, T2 s )
AR TIAL B DI, FEBE R I G — T3 BBUE A P IUIRUZ, AT DU A sl de . ek, /K1
ERJAIfA) (002) i T R T~ 30 P30 ) E /S R A B (A ke e (KK B 0.067 eVIA®, Ein#
BE: 1.72 eV, Sl A 5 B S S 20 H B I E R, iz g AR, (002D b A
R M R AR S BBl 75, 7 BB R s pe ok 3R 5l (002) i b (0 B 1A% i
MIELZ R, FEEAN (1000 5 AA SRR (0.118 eVIA®) RIBIRMIEMEILAE (1.16eV), %
B (1000 fhTHEA B @B NI 2 (1000 SR NEREAR, SUIRU8TEE TR M
W, P BRI, AR B A K IROR . A, BT (1000 T EBCHRI Zn?iZn &
JiE) 3%, HAES HYH, 5e 4 ) N $R (002) fa e E3%, SENTESE IR S . Kk, s
JEF LA BRI (100D TR SEiRR, ANURT LA B A, A0 F i | S S, 1y EL T BLERUE 8% 77 i L Y
R RS PEAOR TR B 8 715, SeBlmtERe. KAGamme& B k. Tk, s AR T — &5
TR B E (100) T R .

225 3CHR
[1] Cao, J. Energy Environ. Sci., 2022, 15(2): 499-528.
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[2] Cao, J. Adv. Energy Mater. 2023, 2302770.

[3] Cao, J. Adv. Energy Mater., 2021, 2101299.

[4] Cao, J. Adv. Funct. Mater. 2024, 2401537.

[5] Cao, J. Angew. Chem. Int. Ed. 2024.

A02-7932
B ERE RN F BT S AP R A
Tk N>
HH K

HA FEHRLE R A WL C=0 B A1 R 18 1 T 106 Fr) s WAk I Rt 47 FLART (1 C=0 + Li" + & > C-O-Li ),
PRI AT AR B AE PEAD R . SR GEHARAREL, A RA 2 & w7 i BRI IR S, B T Rr8k i
FOREE, SONEERE, FaANA T ECR SR I AT R .

AR B A R AL AE AT WL A PR A A AE BT R 5 T A AR, B LR AN (LITINRT) . 2
(Mg /Zn?*) 4 J B B85~ A0 (H) R0 T3 6o 07 T8 A T PR, 1 P I3 A R AL ) ORI £ 7 T
P, KIEH— RV EABEKGa - A, RESERAIY B, FYWRiRat, DR TH
WL B S5 1~ G A7 WL B0 70 20 - M L R /K 5 R [1-6] o
[1] Chen, L.; Dong, X.; Wang, Y.; Xia, Y. Nat Commun. 2016, 7 (1), 11741.

[2] Ma, Y.; Dong, X.; Wang, Y.; Xia, Y. Angew Chem Int Ed. 2018, 57 (11), 2904-2908.

[3] Ma, Y.; Guo, Z.; Dong, X.; Wang, Y.; Xia, Y. Angew Chem Int Ed. 2019, 58 (14), 4622-4626.

[4] Wang, N.; Dong, X. L.; Wang, B. L.; Guo, Z. W.; Wang, Z.; Wang, R. H.; Qiu, X.; Wang, Y. G. Angew Chem
Int Ed. 2020, 59(34), 14577-14583.

[5] Kong, T.Y.; Liu, J.; Zhou, X.; Xu, J.; Xie, Y. H. ; Chen, J. W,; Li, X. F; Wang, Y. G. Angew Chem Int Ed.
2023, 62, €2022148.

[6] Huang, X.; Qiu, X.; Wang, W.; Li, J. J.; Li, Z,; Yu, X. M.; Ma, J.; Wang, Y. G. J. Am. Chem. Soc. 2023,
145(47),

A02-7071
RtERE. KEMKREE T RIMAH &R EN TR
FHRT*
Chulalongkorn University

KREEE THRME TSR (Zn) Bt ERS. BEFEE DM, UK R BARR T &S T H
FREMmZEMEEBE 2NN, BRI G RG s A B I EIEE . R, REKREE TR
AR Z A, HARBMIREIGE B RPRAR, Holnss &8 GO (e DT L R A iR A 4 DL R K85 % 1)
SRR (T B, #is), W RRERSCREK. AEER. HlgE 8, HEPZ
KRB T I A ar A ARCSR IS T 5t O 7 R Rax S [ BT R K dr . mRe R ERIK REE RS
TH, ARNMPPRIEE RGBT Hl& T2 R BRAGRRE SR S P R R AE AN L BB 7855 7
MRIFATE, FFIAS 7 — et iR, BT

(DIF R m R IEWAT R R E AL, B8 Ha 78Ve013(Adv. Funct. Mater. 2023, 2307270.).
Ni**#5 4%ff] Mn,0O3 (Adv. Funct. Mater. 2021, 2009412.). ‘& %&#kF (NH,) ,V190,5-8H,0 (Nano Energy, 2021,
84: 105876.). B&FIETY H,V,05 (ACS Appl. Mater. Interfaces 2022, 14: 7909-7916.). WO3/WC & 5% (Chem.
Eng. J. 2021. 426: 131893.). MnO,/f1 5478 &4 (Appl. Surf. Sci., 2020, 534: 147630.). & A Ht V.05 (Mater.
Today Energy, 2021, 100824.). V50,,°6H,0 (J. Alloys Compd., 2023, 937, 168335.) %.

(2) Mk AR 23 A AR B B R L T ) S, A3 A Zn® ¥4k 4544 (Energy Environ. Sci.,
2022, 15, 499-528.) . Fiii fic o7 242 ( Adv. Energy Mater. 2023, 2302770.) TEHLI A4 Ha fi#5i (Nano Energy, 2022,
93, 106839.). HTFERAINF (ACS Appl. Mater. Interfaces 2023, 15: 45045-45054.). EDTA N7 (Adv.
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Powder Mater., 2022, 1(1): 100007.). H @& E# N7 (J. Mater. Chem. A 2023,11: 3779-23786.) 4.

(3) FeP By TR I AR B, SEIUTCR e R BA R, CHE A S0/ 4E = R (Adv. Energy
Mater., 2021, 2101299.) Al A S84 BIE AT 4R (J. Mater. Chem. A 2020, 8(18): 9331-9344.). 77
Fri A7 (Nano Energy, 2021, 106322.). RPAGEE Ml EEFHAR (J. Alloys Compd., 2023, 957, 170323.) 5.

PL BRI R i M RS B 7 T I R S AR I — s (U ER HE S ANEOR S . Rk, TRATE 4k 85503 K R e
BT HMIERA R, AR/ A, JRid PR KA. SRR K RS T .

A02-7880
IS A AR RIE A S5 S IR ER R T A A B 7 Fait
MRty WeEE L XBER . ETm . EE L Radl’, Kk 2
1. HERGH TR
2. WL R

&R /KB B FI ) B R K. SR, B AR JK G IR BLATK & ARG T
) £35 UK ) 30 LR K P 8 1 F v R b Ak ) T B RS o AR TAESR USRI (THF) 1E A FE RO n ),
SR R SRR ) TR AR E P . B TR RISE IR 25 AR, AR KYEHARR T 51N THF 1] DAL IS R 45
¥, BRI F 5 R BRI, fH8E 5 G 52 8 ko BhAh, THF W] DUE NSRS AR 5K 4 FAH AR
R K FEA F ARV P Ui B /K o T B v, 3 e SO IIRIR P Ak 25 1tk e o DRI, B FURRAE 27 °C Fi1-10 °C 47
WISZEL T 2800 /NG AT 4000 /NI FIFEFR AL EPE (1.0 mA cm %1.0 mAh cm ). Al 27 °C f1-10 °C T
R AR R AR AR S A e Ve Rl . IX U AEA B R 1 K PR H AR RN SE I A e 1 TP A B 5
T L B i — o ) SR B

A02-6881
AR EEBS T HL M RSP R R T B
B
PRI T

KRB TR B Zatbm. BffEFE . fla T2, SrlEaL (-0.763V vs. SHE) FlEE
FLG AR (820 MAh g™ ZEAR, J2—Ah FLAT IR R B S AR AL R 8 F i o (H2 Zn® A o P AT 2
IR KA T RAABRMEE (<42 R0, SESTE 1 AR R ™ AR 2R AR AR, 5™ E
WAL BT [, BUA AR R B ERE TS ANEEAR BRAh, B SO AR R AR A AR SR Y 1 B B
e LA T A S A T P R

PATH Gete 2 7 Rt SR L H A TP 7 RV AL TAE, KIE T i 7 HF . M UmeaR e
U R, R B 2% T ) KA N EE BroK, SR T KRB 1 it R I B VIR A AR 2
H T BSOS S R IR SRR, WIS T A SRR A B OB AR PR AR B ST, SRBL TBEE T R T
¥ S AR, IR TR E OB T R T R DT I A NLIE A R I RBR A M T R BR AR e
PERTE N T SR AN f i TARE, SEBIL T8 TAE A HUAAIA R PRI RS, WS M R
FERE BTt .

A02-1522
KR BB T HIMAPR AR
RN
ZRABITE R

CLZ A B T AR LT AR I, 5688 A 1 R ASRAS S B A A, A ORERIS B e i R

FE, R tbRe LAk REM R T IR —. SR, M SR E T TR RS, 3R
[HE SRR TR -0 NN il AL (VA5 A b o I NE R 10 o B SN e B I DA T B G VA SR R A
R TE . RPIARRF R S S DL 7 il RETE RE I SEBLE O RAE . EAIR S o, K H i AW T AR
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BExbeE. 2 em A TR R RISIDIF TAE: (1 5 SR kAR E S it 5UH kg, Scileee
JE AR RARBO R A, TP R T 2 mtE BRI BE T ril; (20 BB LA Janus Ah455H, A0
ik T IS 1 ARG IR SR B A AR AR E , Dy tERE B I R R SR TR AT 1 (3) $2
v R AR AR E 2 A B T AR T, AR T ARER R (L 1.2 %l Fe i e R AR AR
WD i SR B T At AR R, SEEIL TR B A IR I FE A R AR S, AR TR
R4S T 10000 P& LA EAEFREBE .

A02-1976
KR it kTR 5 RS T R SR PR
BRI
WK

DA IR N SR 1 7K 2R B BB AR SRAF B T I2 i o H AR ek 08 1) 8 A i DA BB S AE SRR R
AN SRR A ) i, AN FEE 27K R B B A B R RE, B AR B SEm AR PR RE . FRATT 20 ) AN L
AR R L e e, Bt A AT B AR A B AR R AT R . I B R IE A R T A R, R A
TR BT e T —FH BirssMng.47010.g5(it 4 BiO)HT R-MNnO, 4H A 138 24 4 5k
R4S, VEKRBEE T R IEARA R, JRGEH 1 IERAP R IZh & R LA A WAL, Bt RIBhas = 4h
T RANHI AT ) ZnMn,0y HITE R MHIERIEE, I s R 30R 7RI 1] Ho, ZETafd
H A3 HRIE S %52 MnVoOg+VoCTy R B FRAARL,  7E-20~40 °C f T BTG I A HE A LR R L o
PERE[2]. AU EE & TIE AL A M T s, A DR B RRAR L [ 5 N B VAR G5k, s AL s 1
TR, — ERRNE L AMH B 8 A IR i BT USROS R B N A5 1) R3] o I 7 /K ZR B R PR
IR R BER) — 4 0 — WS T N R R, AR TGRS R R,
TSI Y S AL A BT, SEBE-50 °C TN B FLIB AR E TEFA[4]
2230k
[1] Zhao, X.; Liu, H.*; Guo Y.-G.*; Wang, S.* et al. Energy & Environmental Science, 2024, DOI:
10.1039/D4EE00341A
[2] Zhang, F.; Liu, H. *; Wang, S. * et al. Adv. Funct. Mater. 2024, 2402071.

[3] Kang, Y.; Liu, H. *; Wang, S.* et al. Energy Environ. Mater. 2024, e12707.
[4] Wei, W.; Xin, S. *; Wang, S.* et al. Chem. Eng. J. 2024, 485: 149944,

A02-6118
R PR K R BB T R A B AR T S IR P O R
AV H*
VU IR

W 5 A sl s (5G) AR (loT) HARHFED, wl 7 8 17 i 1E 1R/ R A A0 [ 3R
Mk, TPRBEN S AL R mtERE . 8 22 I e d8 1 OB DI 7 EMEL I 0 Bl — . Sk, K1k
B T P AR IR R i e 4tk TEREE MR OARTI 512 ANAT TR 2 R 503, T ey A
18 HL AT A AT 2 P U O I T K A o BRATTE I VS PR AR ) TR S50 TR A 45
SN, e T R TEREK R R T R, F TR L N AR AT S Rl T il (L) T
SEHL PRI AL I MO, KORHE /K REFFR HITBMERE s (2) JEIDRSHE AL A B R R B I 2 R K R E T
M (3 W54 MnO iGTEM B, 245G L WENRI T Z b A S i s, &M et E % e s 1
i (4) BIFHE TI8 0% V05, [FIRT45E 3D 4T ENILAL HEms, A4 SR imy 2 BN e BE B T O SR M 1
THI, A EIROKRFE TR S AERESS S, BN T 2MAMETFERB T RS, (5) ETZIREKE
JB, JTR T Ak RE - I AL T 2 BTN R G o X SEHIE T AR AR RE B 22 K R B 1 ra it (0T R b
FE ] Weas P P N SO 18T R A R A AR
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A02-2431

R T FEL MR B 25 ThRR B FEL A IR
L RIAL
N

] 78 HL R BT LR AT BSOS PR R A B v BoA Sl B N P I S5 SR T B DR AE K R AV PP A A
MR T U AT B S e A, 7 B PR T S T R SERR S o SR A B AU H AR
ARBE K IRC— E R L L RESR AR A SO IR S i R, (H R Z MINIIGRE . BRI TSR Sk
Zy UK B J5T 1) 240 2 S R PR AR D AE v Ik BE B 8 7 A P O R o BRI Bt 1 J LA 22 D R B Fi Ak o ke 2
THEE RS T HI I PERE - 1) 3R Y 1 A o i 230 21 23 10 PRI ZE 20 g e sl A v o P2 SOV 2 BRI L AR 2 P SR
THER TR AR 5T W SRR R 2) SR TR 02 KA A 7K R A LA i R A 4 8 8 A FL g o
BT, ST A A BRI A5 dr (/K R Er A I 3) DURAE N IEURE,  IERERR DY £ 8 9 521G
HMONBT R, TR T RHE BT I THERME — P e BB AR . SRS KB R i B AT s 1 R
Peo AR A RE . BARUK A, RIFHTEEES . MBI A R AF A 2k 4) BRIRI A e 4 SR s
AT TR ER AL A AR T T /KL AR T i R, B4 TR TR, (Lt TR TSI, [F
i, JRALAS KK SENEAE Bt A e B IR R R, W& T myUARE A T R R A, KT
JRIER BT I A oA, A R T A IR S AR B A AN, E AR AR TR H AR ERIR T T
KB BB R RITERE, TR ALAE S Rt B8R 78 R e A R BT PR 57 S O AN R

A02-7037
e FL LA B R LA T S

S

HE R

TR ER B L AL 1R 2 A A AR (R DS 5 LR S B L 32 R AL 14 e B P AT A i A P i e
87 o B R ) R P ARRUE B A AR IR 2R A S8 AN 4 L B A v s o FRATT e )8 42 FL PR 7
ARG, KK o7 WEEES 7 RS s A A M R kR, TSR 1 8 SR AR R, 3] 1 A SR
B2, SEEL T AR ARL B, SR T R SEPRRE R . WETT 1 IR AR S T A MR B 1 IEAR SR
HAIBN I 22, B AR T (0 R S BEAT 9%, 2O T AR SR K S ML AR, RSB T A
23S BB AE T PR R R B s T T . FEMRERAE b, WAL T R A AR I AR AR B v JE U,
% e PR RE AL AR, Fs T — R A 0 i L e VAR R I AR

A02-7974
B RN AR5 B SR S T R

TR >
[N

TR ZA ] TR BT R RS At B 0 T P B K 77, (B LA SR S A PP R SR AF ARV 22 3
APk, LL Zn-Mn. Zn-V HOK R BB ARG BEATLEE AN 5 I3 B0 A B A AN DL K
FART « XFE P POLE il BERD AR P I BN SR AR A P IR VCR B IS PERRLA R T BURIA R TE T R Stk
MR Hrals TR LR 2R T A5 . AT xR e e, APREAR N T DU SR : (1) S
AT R B 4 B R B AR - T LA AN FE B (A BENTLEE s (2) W FUla QBN AR B 1) A 2 1 DLTR AL AR 2R I
PEIEEENLEEL; (3) AR INFITE T 8% AR OUH R AR B B s (4) i MOF ¥ JZ M i B b 1)
PBEAA 2 BB A o P AP e P AT AR AR SR M AT DA ASR T oK R B 8 1 it Y LA 2 R e
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A02-1963
KR R ER BB SRRt A
e

ME RV AR GRYID

AL VR, WREE 2 A A A BN RN 3R A e 2 A e AL, SIEB e B P52 ) AT 7 HL e 3R Tt
BT NATIRTE . SRSk = A R 5E s AR R, BRI T EIR U Te 0 AR . B SRR FE %)
MR Al TTRAEA Y JoE, fil& W 7 R EGAR AT 1) M0ysBoyT, —4EFTR}, 12— 4ERAL
XA 137 1) IR Y RE B i T 2 BT (4% e ISR A AR Sl I R ER 2 S R T R A
AL SAEVESG2E (-Br) () MousBou T, —4ERPEL, JEAEBYIR 1 AR /K R B it i it A
0.4-2.1 V WG, 233K A T1° R BriBr® fe A SRl s Bt 1 LAk 35 P s o554 b 1k 1
AHUFEL (PTCDI: 3,4,9,10-F6 VY FHSE — %) Dy Sroa i U Al AR b i, R PR30 OB, 7 1 DA
BRI X U R EACE SRR, AR IERR A R RE— R T T 75%.

A02-7954
7K P L ) S TR R AAL
EN i
R TR

K AR B L DR A 5 0 BB SRS A v A VEAE KOS REVRAF i DTSR I Y BRI T
SR, K ZREE AL ) SRR A AR T — Lk R, e R R AR MRS TR N . AR
TR L A B R A AL 5 5 B AR AR RIS B . R FIRR Mo DR B s F o B U

JZ(Cu@SS 5% Ag@SS)™: FilF—FhAERS T IR G A INF(PEGTE) e £ 42 2 T R Ay # i — 2 B 4 2%
Gk LERI) SENRYZ(H-Zn0) Py e sy b T B R T B SR &4 — 44Ky AU N T SE
R ER COF i 0L Je gk AT TR B R 20 . LRI AU 4 SRR R B B B
FEALHT R AR, WA RIK R e b o BB 4R =

[1] Y. J. Zhang, C. Wu, Chem. Eng. J., 2021, 416, 128062, ESI &% 5116

[2] Y. J. Zhang, C. Wu, Nano Lett., 2022, 22, 8574.

[3] Y. Zhang, C. Wu, Small Methods, 2021, 5, 2100650.

[4] K, Wu, C. Wu, Energy Storage Mater., 2020, 51, 391.

[5] Y. J. Zhang, C. Wu, Chem. Eng. J., 2020, 430, 133042.

A02-1993
BER T AL AR SR P AL 5L
4%

I K

AR T I R A SR« BT A (L3 U e B U B AR, Bl AU
WA N34 . BEERRIBED, TERTENUR, WHIRE, A Bh R DL — Bl 5 1 (0 8L 37 S5 o 2
PRI A TR AR EOR . X TR TR 5, (R, RS IER, MBI RN,
RIS, HUBCRZEVRSS, PORH AL AT T3 HRE IR, IR AT RE A AR A AT AR, 7 A 504

FEOER S FIAE TR AR AT ISk, BAIGEH 7 CLT UG o X T IEAK, BRI sk TR
A TRE 7%, P T S m 7 2 M e 5o, BRI SEE aak, Dtk
BEPERE. X TER U, SRR SEI = B A MR T XU RS54, LA RN R . fa, A8
PSSR T T, B I ARSI, TS FEURR R SR T, AR e R DT A AR IR, DS e L B IR
fl ¥ PERE -
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A02-3641

B R T R IR AR BT R AR BEALER T 5T
N Eo
R TR

AR, KRS TR (ZIBs) FAA®mZEME. IRRA. R, BIEFE H 2R 75550
T ARG . AR LUK R B TRt (ZIBs) FhFE IEARM R & . PERRIRE . fERENLEELL
St 27 R IT R AL B, BAVEREZRECER (DFT) HREER T, BXtam T A
AAFE AL y-MnS Al a-MnS 20 FER, FRRBHAER ZIBs IERM R, IR1G 2 ZEAFR MRV, (E15
HERIIE, y-MnS BARFEREA 78TO AR T ERRE RS E AP AE JF A7 BE R, 1T o-MInS FEARAEA) 4R 78 A R b
SR AEASTATE AT AR A B ZnMnOs/MnOy, 4R 78 B I ) 78 F F it R o 8 2R T HZn® S N
G RAT . X b AL B AL S A SRR R AR AR AL A o-MInS FEARSBIL 1 39 iR ) B9 19 Hksh 2,
MM T AR IR RENEA R EVE . XTI AAMEE T & 1 RIS A M) IER ik e L3, T H N
Je AR IERAT R B AT R e it 1 B 7T SRk .

RPN

[1] H. Tang, J. Yao, Y. Zhu*, Advanced Energy Materials, 2021, 11, 2003994,

[2] R. Zhao, C. Liu, Y. Zhu*, G. Zou, H. Hou, Xiaobo Ji, Advanced Functional Materials, 2024, 34, 2316643.

[3] Y. Zhu*, W. Zhong, W. Chen, Z. Hu, Y. Xie, W. Deng, H. Hou, G. Zou, X. Ji, Nano Energy, 2024, 125,
109524,

[4] H. Tang, W. Chen, N. Li, Z. Hu, L. Xiao, Y. Xie, L. Xi, L. Ni, Y. Zhu*, Energy Storage Materials, 2022, 48,
335-343.

[5]1Y. Zhu, J. Li, X. Yun, G. Zhao, P. Ge, G. Zou, Y. Liu, H. Hou, X. Ji, Nano-Micro Letters, 2020, 12, 16.

[6] C. Guo, R. Zhou, X. Liu, R. Tang, W. Xi, Y. Zhu*, Small, 2024, 20, 2306237.

A02-931
R T4 TR BB A
R

7RO

BEiE T — RS I T S5 T RER S Sl SR SEL 1 F A AR AE S B Zn® R I SR RE T L
KB . BEAh, LER WTRRERIR 2L & iR 128, BRI, B4 7 BHAR R 1 Zn**-H20-S04” 7341 T, 4l
i — AR ZEK EDL, EA0H] 7RIS, 8T Zn? iREh 5. Eidash, AR T EBMe, ok
34, BET 40 XPS 3[R | LER A1 LEP J& T3 5145t . HA, LER 1 LEP MR AR K ZE R,
LEP MR RSz KT LER. IXIHF TA 2 1) HAc fEELALE B S Zr(IV)FHES 1584, FHAE 7RO/ &8
BT MLV, FEUSAZE R K. Zeta HALWIPUESEM R HPE, B LER 476, LEP 7 iE
HL . LER AR EANECAL I B0F e 7 7 AR SO B R . 1ICP IHUE S T F ) LER W B LA
R Zn® IR RE ST W Zn* IR, Zeta ML FRKIESEAP RIS E A FLE . A SEI 73 LER@2Zn B A
A ) EDL AN B AR A B VA 775 AL RE - DFT BGHE4E7R 1 U LER ZEE3E[Zn(H,0)6]™ A T 72
R E R o SRR EOGTRERER T AR R A BB IR AR . LER@Zn RIS E B FE
BT, ESE T ST R SRR S B P, #8287 LER@Zn R EDL 4544, BARREL, &
TR AR TR T KIG)Z, RVFBHE FHuE E 4, (R s R B 1. A s T e R
(& de) FHEF B T 46 A2 B (] ARIESE TE S FINRE E 48 . T LER@Zn SR [H I P B i M35 S &5 1
O)A, 73 LER@Zn 72 K HLIE(20 mA e ) FIHKIRHE] (1 h) FARERSI SRS . AR & 21 [ bRJn 42 38 1)
Adv. Energy Mater. .
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A02-1051
fRIR KM T BB S E R MR R
Bt BElER 2 SR
1. R 2R
2. KRR

&8 & T I (MIBS WE R — BBl LR 51 ) 1A RE 4, 78 Tl FERN 2R AR 2T 32 (1 B FH FIRIE 72
SR, FEARIRZRIETS, BT B 7 HOZ MR H A R 5 2 il e, J11R) 2 3 i FEL L R R R 3 I BRI AN AT
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Proton co-insertion is widely observed in the aqueous batteries, which involves electrode-electrolyte
interface process and thus has always been the difficulty and focus of research. Through the in situ
characterization of VO,(B) by spectroscopy and electrochemistry, deep etching and theoretical calculation, the
surface adsorption-transfer-internal diffusion, that is, the co-insertion process of protons controlled by
thermodynamics and dynamics, has been revealed. Solvated NH," and Mg®* ions at the electrode-electrolyte
interface will undergo adsorption-desolvation/hydrolyzation-insertion process and produce protons, and NH," will
also deprotonate, thus promoting co-insertion of protons to achieve high-rate energy storage process. The low cost
and high safety vanadium dioxide//Prussian blue energy storage system is constructed.
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Constructing Aqueous Aluminium lon Batteries

Qingyu Yan*

School of Materials Science and Engineering, Nanyang Technological University, Singapore

Agueous Al-ion batteries (AAIBs) are the subject of great interest due to the inherent safety and high
theoretical capacity of aluminum. The high abundancy and easy accessibility of aluminum raw materials further
make AAIBs appealing for grid-scale energy storage. However, the passivating oxide film formation and
hydrogen side reactions at the aluminum anode, as well as limited availability of cathode lead to low discharge
voltage and poor cycling stability. Here, we demonstrate a few strategy on the AAIBs development including new
anode development, cathode development and electrolyte selection. We demonstrate that the amorphization is an
effective strategy to tackle these critical issues of metallic Al anode by shifting the reduction potential for Al
deposition. The amorphous aluminum (a-Al) interfacial layer is triggered by in-situ lithium-ion
alloy-ing/de-alloying process on metallic Al substrate with low strength. Unveiled by experimental and theoretical
investigations, the amorphous structure greatly lowers Al nucleation energy barrier, which forces Al deposition
competitive with electron-stealing hydrogen evolution reaction (HER). A non-corrosive, low cost and fluorine-free
Al2(S04)3 electrolyte is used, which is eco-friendly and can be easily adapted for sustainable large-scale
applications. We also proposed a new AAIB system consisting of Al,MnO, cathode, zinc substrate supported
Zn-Al alloy anode The architected cell delivers a record-high discharge voltage plateau near 1.6 V and specific
capacity of 460 mAh g™ for over 80 cycles. These works provide new opportunities for the development of
high-performance and low-cost AAIBs for practical applications.

Key Words: Aqueous Al ion battery, deposition potential, anode design
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A02-6185
Electrolyte Engineering for Zinc-lon Battery Chemistries
Xiaolei Wang*
University of Alberta

Designing next-generation alternative energy storage devices that feature high safety, low cost, and long
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operation lifespan is of the utmost importance for future wide range of applications. Aqueous zinc-ion batteries
play a vital part in promoting the development of portability, sustainability, and diversification of
rechargeable battery systems. Based on the theory of electrolyte solvation chemistry, deep understanding of
interaction between electrolyte components and their impact on the chemical properties have achieved a series of
research progress. Several strategies will be discussed in this presentation, including analyzing the solvation shell
of electrolyte or structure-performance relationship, and establishing more stable and high-energy battery
chemistries, which are effective in suppressing the electrolyte-electrode interphase side reaction and realizing the
functional use of zinc-ion batteries. We will also share our comprehension regarding the electrolyte solvation
structure in zinc battery technology, advanced methodology toward the interactions between zinc cations, solvent
molecules, and anions in zinc aqueous electrolytes, and the general rules for electrolyte design from the atomic
level. We will also outline possible research direction with the aim of investigating the ultimate choice for future
high-performance electrolyte solvation construction.

A02-737
R ARV DAL SRS SR 17K 2R FiL B IE AR A e
bR
(P NS

IKVEREHL (AZBs) HE At AR R M DR PR T 32 212 R0 . RVE R e B i 4 9 B
PR AL, JEL T s 4 o R B AR g A AN T S L BRI T RS R A AR A i o 2y i T i
WA TS, DR AR . Bk ZIB B IEM R EER AR ENLEIA T, AT FIRAR
BT ERALHLE], VIR RSO T 2 AT REdE . I RO, BAT R AR A X A AL B LR £
A RIS, R EE (33.3mgem D FIH IRAE RS (DOD). Xt i
2 1 ZIBs NS = WEFE 1) SE PR ML AL, T R T SE I RERAE il R SRR R T EE TR

A02-2140
7L MXenes. MOFs fl COFs HIA#E ¥ -5 Mu3F 35 AL S5 50
N LD*
Ity

MXenes, metal organic frameworks (MOFs), and covalent organic frameworks (COFs) hold great potential
in alleviating the zinc dendrites, stablizing the soluble intermediates, and improving electrode redox kinetics for
efficient aqueous zinc-ion batteries due to their unique compositions and structures. Mesoporous engineering can
tailor their nanostructures and electronic structures at the macro and micro levels, i.e., meso/micro-environments,
generate unique pore chemistry, and then regulate the electrochemical processes to greatly improve their
performance. In this talk, | will present our recent works on the tailored design of mesoporous MXene, MOFs and
COFs with unique pore chemistry for efficient aqueous zinc-ion batteries. Several scenarios will be covered: A
high-redox-potential difference-driven oxidation followed by a chemical etching strategy was established to
synthesize MesoTi3C2 with evenly distributed in-plane mesopores and abundant active edge sites. The obtained
MesoTi3C2 with newly discovered edge effect can dissolve zinc dendrites rather than homogenize zinc deposition
for long life Zn-ion battery at a practical current density, albeit with inevitable dendrite formation. One versatile
kinetically mediated micelle assembly strategy is developed to synthesize hollow mesoporous UiO-66 single
crystals, mesoporous zeolitic imidazolate framework (ZIFs) single crystals and mesoporous COFs. The derived
mesoporous asymmetrical single-atom Co-N/O-C catalyst with both optimized micro-environment and
meso-environment exhibits an outstanding ORR performance with a half-wave potential of 0.91 eV in alkali
medium, and a high power density of 185 mW cm 2 in zinc-air battery.
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A02-3338
Distinguish MnO,/Mn?* conversion/ Zn?* intercalation/ H" conversion chemistries at different potentials in
aqueous Zn||MnO; batteries
Chunyi zZhi*
City University of Hong Kong

The rechargeable aqueous ZnlMnO, chemistry has been extensively explored, but its electrochemical
reaction mechanisms, especially in the context of MnO,/Mn?*" conversion and Zn**/H* intercalation chemistry,
remain not fully understood. Here, we designed an amphiphilic hydrogel electrolyte, which distinguished the
MnOlen2+ conversion, Zn®" intercalation, and H* intercalation and conversion processes at three distinct
discharge plateaus of an aqueous ZnIMnO, battery. The amphiphilic hydrogel electrolyte is featured with an
extended electrochemical stability window up to 3.0 V, high ionic conductivity, Zn**-selective ion tunnels, and
hydrophobic associations with cathode materials. This specifically designed electrolyte allows the MnO,/Mn?*
conversion reaction at a discharge plateau of 1.75 V. More interesting, the discharge plateaus of ~1.33 V,
previously assigned as the co-intercalation of Zn?** and H" ions in the MnO, cathode, are specified as the exclusive
intercalation of Zn®* ions, leading to an ultra-flat voltage plateau. Furthermore, with a distinct three-step
electrochemical energy storage process, a high areal capacity of 1.8 mAh cm™ and high specific energy of 0.858
Wh cm’, even at a low MnO, loading mass of 0.5 mg cm™ are achieved. To our knowledge, this is the first report
to fully distinguish different mechanisms at different potentials in aqueous ZnlMnO, batteries.
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A02-1849
Surface and interface control of electrode materials for aqueous zinc batteries
Houzhao Wan*
Hubei University

Limiting by dendrite growth, corrosion, and hydrogen precipitation problems present in zinc anodes,
uncontrolled zinc electrodeposition is an obstacle for long-cycle zinc batteries, which eventually penetrate the
separator and lead to internal short-circuit failures.[1] In recent years, to inhibit the growth of zinc anode dendrites
and extend the cycle life of zinc, a large amount of research has been carried out to improve the performance of
zinc anode, through electrolyte modification, building a protective layer on the zinc surface or designing
functional collectors as effective strategies. Nevertheless, separators, as the last line of defense against zinc
dendrites, are often neglected.[2]

A unique difunctional ion rectification strategy is developed using vacuum evaporation technology to design
a coated separator for efficient ion transport. Through theoretical calculation and experimental research, the highly
conductive Cu-coated separator acts as an ion redistributor, ensuring homogenized electric field distribution. The
excellent znophilicity of the copper coating acts as an ion accelerator, promoting ion transport and facilitating
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face-to-face zinc deposition on the separator. Consequently, this synergy enables stable battery operation at high
current densities (cumulative capacity up to 10800 mAh cm 2 at 8 mA cm %) and high depth of discharge (over
200 hours at 94% DOD). The Cu-coated separator exhibits a reversible plating/stripping life of over 2400 hours
with an average CE of 99.96%. Notably, the Cu-coated separator significantly enhances the rate performance and
cycle capacity of VgO13||Zn and MnO,||Zn full cells. This functional separator with a difunctional ion rectification
strategy presents a promising solution to the challenge of zinc metal anodes.
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R T A LB PR 2 T 0T 480 SR s I H ) =) () B8 - BRI, e S Ha AR pH A8 Ak (4 AR il s
R AR, M R PR SO SR AT I B s (3) R J 14t S = AR A T 7C 1 )52 XRD
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AR AR R B R
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FL 150 1 R R R FT AR T S i i oK e KBS B T HARAE [ 0% . BRI 2203,
f B SR BTN . A R TRKEREI HUR K R r IS 1R, (EUKEB I ZhRE IR T FLHA
VERETU Z I8 57 AE 2200 FRATTH (A7 2 K BRI AN, A4 2 N SRR S 7 S5 R MURR R, B R
TEZRHBEIR LA 5 PR ) SRR AR, I B R L JE B R R FE LG, D tERE K R IR LR 2% .
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BB TR ECE —EX) 8. 185 ToRAKIEA, B FHIdEs <4, FENAEASEFHETE, R
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B THIL S AR, PRIV RN E M, SRR IR E 2K T /K R BRI 2 2
FEIIAR S o oAb, IR T T Ak T EAR T IEAR T AR (7K TS B o A% 40 fE AR VA R 425 TR I I 5 R 2 S R K
S TIE R TR AT, AR RIS IR o, SRR T E I M R ARIA B B K .
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JaI A 8T%MN B ERFFR, MHREEZFN T IR EIKENR (56%) FfLG /K AZMIREE M (BRE S 3
A YE, 25%). SHE ML, A% Janus ZKEEI AR PR AL RO EL L (TIAR 22.5 cm?) R BLHY 48mAh
MR, 20t 150 KGN G R E IR RF R Sk 85%, HH HAE8YY) . B R el 25 ih & il i ol T~ Refe e TAE .
DR, % TAE IR T AR R v /K o e 8 1 et L (R B, LM B8 1 vt B o/ L P A R T e 4R
Pt R R 7%
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XIRR*
PR R

IK R T HIAZIBS)TE N — PR A . e A B Rl 5t R g R BRI AR & 52 0% .
1 MXenes #48F T L ARR 1) S5 A RFAE AR 2R, a0 S AT I 4R S5 . R RIS HE. Ak
ZREAN IR ISR, 76 AZIBs R0 H MR R . 247K MXenes 7£ AZIBs H R 5
B, RTAERPT T MXenes BT AZIBs IEFAARMIE & TH & REALIL e : fEIERR T T,  MXenes
A EEAE IS Y BSOS T AT IR . BRARARL, DASRAS ETEYE . R R IR IR A A A F Ik e AE AR
JiT,  MXenes AR NEETURIG 4/ = 4E 3k SRR B S B TR )Z,  DLIREE Hafb 5 I v i
B G R AR AR, IEAM LT MXenes JEAPRHE AZIBs H1 R & J7 ) HEAT JE 42 .

A02-5451
T RN K R I S T R S S ik RE SR AL
BRBFRES, BsEik . AMAI 2
1 AR R 50 T REE R
2. TR K BRI R A S HORE B
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B, AR — R RGHE 10 YUK I F4ERREERRL, Bt A SRR TR LRSI B
KR EARRY, Hil, efcasd ZNMATEMERE. Eaiairaill. AH5YHED EE 552
A, LRI, B s AR A AT RTS8 e B EH AR LT 7 (1 R L[]

B4R, B mnT DUAHE AL TR M s R AR T ST <6 e AL RRA L M) S AR AT B RO BROUL T 3
AR HIVE R, DA SRR AR T RS T AR B TR (2] BRAh, B AT DA R A B r R R T 1Y) AT
ATEILI3], BRUAR NI TR (il LR & HARUR BRI Swit % e A7) SEBIUR RS RHI R A R B 25 [4] - 1T
VRO LN, i mOERE R 5| 2 e B 1 1A P LR [S], DA A it < Jem 2 0 4 [ 26 F g o A BR
HIEM (6]

EERE B AR AR R TP RES AR AR R AR, JFHARERCRE I TS e B i . ]
U, FERRK, NARYEHIALT T, B s AL S S A A B R BEAT BT X T Ao i, T DASE St
AT Rt AR AR B R AR 2R o ) AN R AL S o R A SR Bt A A R T 2

S5 R

[1] Zhao Xiao, Wei Jishi,* Huo, F,* Xiong Huanming* et al. Computational insights into carbon dots: Evolution
of structural models and structure—activity relationships. Chem. Eng. J., 2024, 481, 148779.

[2] Wei Jishi, Wang Yonggang,* Xiong Huanming* et al. Carbon Dots/NiCo,0, Nanocomposites with Various
Morphologies for High Performance Supercapacitors. Small, 2016, 12, 5927-5934.

[3] Wei Jishi, Wang Yonggang,* Xiong Huanming* et al. Robust Negative Electrode Materials Derived from
Carbon Dots and Porous Hydrogels for High-Performance Hybrid Supercapacitors. Adv. Mater., 2019, 31,
1806197.

[4] Wei Jishi, Wang Yonggang, Xiong Huanming* et al. Self-assembled ZnO-carbon dots anode materials for high
performance nickel-zinc alkaline batteries. Chem. Eng. J., 2021, 425, 130660.

[5] Song Tianbing, Xiong, Huanming™* et al. Nitrogen-Doped and Sulfonated Carbon Dots as a Multifunctional
Additive to Realize Highly Reversible Aqueous Zinc-lon Batteries. Small, 2023, 19, 2205558.

[6] Huang Zunhui, Wei Jishi, Xiong Huanming* et al. Carbon dots crosslinked gel polymer electrolytes for
dendrite-free and long-cycle lithium metal batteries. SmartMat, 2022, 3, 323-336
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R
B TS AR KA

TK ZR BTN T 7 A R A2 % ) S T ) SO LA T B T F B A AL SRR R . IEARATRHE K R
BT IR AR IR E I U R . SRR RIS YIMERR . RS RSN, TR R U R T A 5
KAENTERIRNL . B B SER SN, BRI, RS A 5 S N EAT B R S i g, 2
PETHEE RS T R AL SR B G . FRATE I E BT, 08 T R A A RS AR R R T F
H M, SR T SRR RS T I R A M S B AP AN D UOR AT [ SRS 2 B DU, 2B 0T T
BRAEIER AU, SR 1 B A [l AR SR, A B T i S T I TR R BT A R A
g5y, PATE T s/ B B S i T BT 1 B 7 AR 273 A7 ARV E R B, S AR SRS LR 1
B AT S FRIBIE TEAN IR, Ao P B A 2R - BHLAALRE AN [ Y8 750 e 405 A4 PO T 128 76 P AR/ R AR it 5 T 8 S 38 7
P WANEEE A F I XULTIREREL. F AR B R RS Sns, B — AU B 1
FUHRNAT N, O AT AP A B T R T AR T 25

PRI
A02-6966
Enhancing Longevity of Aqueous Metal-ion Batteries with Biodegradable Fibrous Membranes
Shengli Zhai*

Jiangnan University

Aqueous Zn-ion chemistry has emerged as a promising energy storage technology yet suffers from severe
irreversibility due to poor management of water and Zn2+ flows, leading to dendrite formation, parasitic reactions,
and structural collapse of many cathode materials. To address these challenges, we turned to eggshell membranes
(ESM), which have evolved over millions of years to regulate water and Ca?* flows, ensuring the formation of
well-defined hard shells and protecting chicken embryos during incubation. We discovered ESM, especially after
denaturation, can effectively retard water, regulate Zn?* flow, and self-concentrate Zn?* the electrode interfaces,
thus achieving dendrite-free Zn plating/striping at a coulombic efficiency of ~99.8% over 500 cycles, steady
charge/discharge beyond a half year, and capacity retention of 90.1% over 10000 cycles for Zn-V full cells. To
demonstrate scalability, we fabricated prototyped ESM-based papers, showing dual-electrode protection capability
and long-term stability. This work also inspires bionic structures in batteries and beyond.

A02-12444
TRBEIEE FELAR IR B BE T Bk R A RERLA

0, PR, B
PR T2, Kb 410083

TER R ERE S AL 22 4 (7K Al BEBOAR IS AT TE R R AT D, 45 [ S RE VR IS = SR A TG B AL Y
K, EEHEXRT . WS TR, FR RS SO RA 2 IR TS /KB H AR 5
BE R TS TR [ AS HL AR B X P A AR, BER R RS TR, A RIFM A IASNE, &)
REJR T fe 2 (A0 S O LA RS e e A m] AR T, 975 1 P s i P e R s FE AV, T B8 4 b ORI 38
RS R )22 4 B XL GUKEBEL AR BT EAN . IR FVEE A . KRR Z AL, #FFilE
BAZE & 2 D Re e SR, RALBEIR thok op A BN 26, He 3 T PR e IRtk B FRAR DT, 2 — BT JR LA
AT BER T A K R AR A IR R BT T BEFEEREY, KB i AR e & 2 S R AL
REFH SR RAERE S TARIRE R O, BRI, PLURRZFRT I RIER A, ORIE RIBAEN U T
IR73eg ia
REEIE: KBRS HWART: TEHE; TR KRHM
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A02-2067
FA K e B R R R i ) R B B XU AL B AR
SREIX. JESCHE T R BRRAR Y. BB ST BRSO S, W
1. WK%
2. TH1RE A8 LI A B B IR H O
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BRI (Zn-1) fEN—Fh 4. S5m0 ey Rfgae R 5e, 78 e MR HRERS] 7. JAm, il
PIAMIR ST AR S B )1 22 AR BN S BRI AR AL N =, JE A an s, RS 7 kb, 7E1X
T TAE, BT IFA T w0 BUER AT 4E B Ni R -FE A Zn-1, B0 R e 5 467 A FSURAE 7, Ik
OS] 7R F AR, fERE T XA NN 15 . BT AR B, IR d-p PUE A LA Ni BRE T S5
YnFh 2 8] i) e e AH AR A A R G o 1 A A i PR o N B - JE I 1-1 B 1 B A RN B L b
XU HEAL (RS L2 SR A A e o BRI, SEBIL T it M fE (FE 3A g ' T 9 180 mAh g ™). (¥ FaE I
(f£ 5900 X3 Ja R EAFFER AN 74%) MEREEME (£ 3Ag ' TN 90%). % TAENIFRMT Zn-1,
T B A S AT P BB AR AL T R SR

A02-2899
TR ZR B BT Lt PR NS R B AR e B SRR 5L
J3H i

PN

KRS M EA et WA A DA, BN B Rk et AR 508 10 5 5
FI7 . 42J@ Zn W DAE R AR K AR B T A 7, LA i BEe HL A B i (820 mAh g, 5855 mAh
em™®) AR A AR R AL (-0.762 V vs. ARIEE RN . SR1MT, Zn S AE 7K 2 R v i 5 A i A
HRME M S, SECRIBIEREPOE T, B AR . Rk, 17 Zn SRR E M T
HeBNK R B B 7 FI ) P b A R B A B R S ARV SR F AT o 1 851 AR AN IR SRS R Zn Bl
BERTE TR REEE T M AL RS, TR TT T I INFAR Ak F AR VR R B RN U 4% S AL 24 T VR F AL
il FERFF AR RARFER AL R T

(LD 5INTHEBEARR (Cys) 1EANXNTHREARIMFIFE Zn Fibl. @t e ik MRS B v 5 & Ak
PEREH] (-SH, -COOH, -NH,) [ Cys AJLLS Zn? Ml Zn &)@ KA A BEAER, RN Zn? S 7402451
FUERY Zn GO/ AR T, TS T RIS A R s Ve I R4 HL0 2 F0 FTHDSUH 2 A I B HL,0
T, ARG T KRR N . FR, ZFHBEEM TS 207 YL BAS b A R, 1
HlT Zn AT AR Rk, I\ Cys BSINFIJG Zn//Zn 3R IR AE 2 Pl 26 145 T 53R 75 A K
10 f%Lh k. #£ 5 mA cm /5 mAh em ? [ HAIARSE R, Zn//Cu Faith i Zn®* ity m] 3 T AR ) 8 3 A R T B
3515 1.36 Ah R 2RERE (CPC) 1 99.4%H)° -3 FEAE %R (CE).

(2) BT i TAEHi) Grotthuss AL, 1 ELA kosmotropic 288 K 7 22 BRI 51N K 2 Lt
3 I 1 8 ARV A B I 2 FeE Zn i, DEIEIIRRI B TR, K2R (ET) 4l BUREEZ A
SRR Z RS H0 431 2 [ S s i) Uk, R KR e aE 22, 0 7 Zn FURER T FIATA
Bl (HER). RHAEAL AL S AR (EC-GC) KilE 1 ET W IN7% HER HIFM#I/EH . HER Z2EI#0
HEED T Zn SR TR R, R T R E R, R T Zn? AT, SESN
BHURIIFIATE, ET W07 R 20 B 5 SR FEA 544 2R 1 s e 3 B4 R 7 FBELAS R - A5 4
A Zn? (AR EE IR Zn SRR/ PR LT S /N, 845 Zn bR e 1k S0 3 R v ) RO e T ke
(R Sz 1% . Bk, BN ET ¥INFG Zn/lZn SHFREEIBZE 5 mA cm %/5 mAh cm 2 F1 10 mA cm %10 mAh
em 2 ™ HFINR 25 R 20 R BLEE 2000 h A1 670 h (I KABHR LA S BRAR I Fa R 5 . BEAh, 1 AR Ak iR
TR Zn/IMNnO, F1 Zn/INVO 4 Fa it 73 FIE LA g R 5 A g i FLIA 25 B R 928 7 2000 YR 1000 VX (A4 2 1
W, FEUEW T ET IGO0 AN [F] IE AR e 28 K L sz i F 7
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RIWFEFR A 55h, ETIERBMME AN RN (HER/HOR) FHELAE A 3L S0 A AR B AT BRAR 3 e
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R, MORRLE S TR AR

PLBE R N O K SR 8 B 7 L BT AR, BIREE . BRI ERFLEG IR, ARV
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BOK 2 H ) FR R FH 2R DRI, 48 P i P 3 ) I 2 sy R AR FH 20 i v /K R F T e B B LA
i .

KO TAES, AT AL UTERR AL, $RH T — Pl s B il fa 3% [R] i 32 =y vRAROR FH 2 i) — 4k
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WA AL T =4 CuCo,S4 9keksi iy, @it 5N NHY BB ATHIEE M0S,@CuCo,S, 17 S R4, SKfigt
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A02-116
Planar Zinc-ion Microbatteries with High-performance Enabled by V,0s/MXene Film for Flexible
Integrated System
Guoju Zhang,Zijian Gao,Litao Sun,Kuibo Yin*
Southeastern University

The development of flexible and wearable electronic devices has become a hot topic in recent years, driven
by the emergence of the intelligent technology[1-3]. As a result, the energy storage systems that support these
devices are facing both opportunities and challenges. In particular, it is increasingly important to ensure high
safety, excellent mechanical flexibility, and reliable stability of energy storage devices[4]. Aqueous zinc-ion
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batteries (Z1Bs) are a promising solution among many flexible and wearable energy storage systems due to their
outstanding performance, environmental friendliness, and low cost. These batteries utilize aqueous solutions
instead of organic solvents as electrolytes, which enhances their intrinsic safety.[5]. Planar flexible zinc-ion
microbatteries (ZIMBs) have attracted considerable attention recently, primarily because of their distinctive
structure. Unlike conventional cable-type and sandwich-type flexible batteries, planar flexible batteries feature
electrodes that are placed in a two-dimensional plane with a physical space separating them. This unique design
characteristic positions these batteries as an optimal solution for microbattery applications.[6].

However, current planar ZIMBs are facing electrode-related challenges that compromise their performance.
The incorporation of inert binders poses a major obstacle as it limits the incremental gain in energy density.
Additionally, the dense accumulation of electrode materials obstructs the diffusion channels for the electrolyte,
resulting in concentration gradients and sluggish ion transfer rates. Moreover, poor electrode conductivity hinders
the utilization rate of active materials and significantly impacts the capacity output, especially at high current
densities. Herein, binders free V,0s/Mxene heterostructure films with high reactivity were synthesized, and planar
ZIMBs for flexible integrated system were realized. For V,0s/Mxene nanomaterial, MXene not only provides
electron transfer paths, but also suppresses the continuous dissolution of vanadium, ensuring the stability of
heterostructure. The reasonable construction of the heterostructure can reduce the energy barrier of ion migration,
reduce the charge transfer resistance, and establish an excellent conductive network. The films by vacuum
filtration show outstanding mechanical flexibility, rich porous structure can accelerate ion movement, provide
reactive sites, and thus achieve higher zinc ion diffusion kinetics.

To start, V,0s/MXene films were applied to the cathode of the coin cells to investigate the electrochemical
properties. ZIBs deliver high specific capacity of 456.9 mAh g™ at 0.2 A g™ and superior rate performance of 167
mAh g? at 50 A g™. After cycling 18000 times at 30 A g™, its capacity retention rate is 100%, which shows its
lasting cycling stability. Density functional calculation (DFT) reveals that the contact between V,05 and MXene
will produce an unbalanced electrostatic distribution, which will result in electron transfer at the phase interface
and enhance the reaction kinetics. Further, the planar structure ZIMBs were assembled with V,0s/MXene film
and zinc powder as cathode and anode respectively. V,0s/Mxene films overcome the problem of weight
deterioration of flexible electrodes caused by binders, and can effectively improve the overall electrochemical
performance. The flexible ZIMBs demonstrate stable high performance of 531.6 pAh cm™ at at 0.2 mA cm™ and
energy output processes under dynamic bending. Finally, we designed a single-sided ZIMB-sensing integrated
system. The system relies on ZIMBs to guarantee the energy supply, and realizes the bending detection of body
parts and transmission of Moss code information through V,0s/MXene film sensor, with an ultra-fast response of
84 ms.

In summary, this study provides an effective energy storage strategy for the application of flexible
microelectronic devices.
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Nickel-Hydrogen batteries, known for their exceptionally long cycle life, play a crucial role in the energy
storage system. According to the hydrogen binding energy (HBE) theory, the strong adsorption of hydrogen atoms
on the nickel surface severely hinders the rate-determining Volmer step, leading to high activation energy in the
HOR. Copper has a relatively lower d-band center, making it a candidate for alloying with nickel to accelerate the
HOR process. However, this modification not only weakens hydrogen adsorption but also reduces hydroxide
adsorption. Nickel-based transition metal nitrides (TMNs), with their nickel-nitrogen (Ni-N) coordination
structure, have been proven to possess excellent water molecule activation capabilities in HER due to their
enhanced OHBE. Heterostructured Ni/Ni3N electrocatalysts has been constructed, leading to an optimized OHBE
at the interface to significantly boost HOR kinetics. However, it is crucial to create more interfaces with
optimized Ni and Ni3N structures to achieve efficient HOR catalysis. Herein, we successfully construct
NiCu/Ni3N heterostructured catalysts by combining the advantage of NiCu in regulating HBE and that of Ni3N in
optimizing OHBE to obtain achieve high activity. Rather than by controlling the calcination condition this
structure is achieved by regulating the doped Cu content. It is found that excessive Cu in the lattice of Ni would
hamper the formation of Ni3N owing to the low binding energy of N atoms on Cu sites, indicating in Ni3N could
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only form at the Ni-rich part rather than at the part where the Cu atoms are existing. NiCu/Ni3N could not only
provide the expected interface structure to optimize the OHBE catalytic activity but also possess exceptional HBE
performance inherent to NiCu, finally exhibiting a excellent activity for HOR.
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A02-268
Electro-chemo-mechanical failure of solid-state electrolyte caused from intergranular or transgranular
damage propagation in polycrystalline aggregates
Xingxing Jiao,xingxing jiao*
Southwest Jiaotong University

Electro-chemo-mechanical failure of solid-state electrolytes (SEs) caused by the internal growth of lithium
dendrites significantly impedes the application of solid-state batteries under high applied current density. The
grain boundary is usually the key to the mechanical properties of polycrystalline ceramic SEs. Here, strength and
width of grain boundary in SEs that are exampled by garnet-type Li;LasZr,01, are evaluated under the deposition
of lithium by visualizing the stress field, damage accumulation and crack propagation. The enhancement of grain
boundary strength triggers a dramatic increase stress when the ratio of tensile strength between grain boundary
and grain (A) is lower than 0.9. With the variation of A, three damage processes are revealed as
intergranular-damage, inter/transgranular-damage and transgranular-damage, leading to different propagation of
cracks and the transformation of intergranular failure to transgranular failure. Furthermore, the width of the grain
boundary is found to induce more transgranular-damage with its widening. A critical value of grain boundary
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width for the formation of displacement is obtained under various strengths, as 6 =21 nm for A = 0.2, § = 25 nm
for A = 0.5 and & = 31 nm for A = 0.9. The findings in this work indicate the coupling effect of grain boundary
width and strength on the failure of SEs, providing an insightful perspective for the future design of solid-state
batteries.

A02-2645
= ELREZK R B T R b B LSRR 2 IEAR AR & R S i SE L
Mg XBMREK* BT IE. AR BRE. B
HEAR L TR

FT B UL N T £ JR BR AR 2 8] 3 A B AN SE P, A REARL R LS R4 R, B FL i R LI
fitid, mitks, 2SR, TiaUTHE MR R KR T HRI(AAIBS), LU T
FIE, mEREFEMESZEVE R EN, EE TR RE S PR MR R MR . T, K
AT Hh AR S WL R E AR A S R AR R b IR AR R, AR SR B A AR B 1S 2 28 (1 AAIBS
ARG IR DU AR ER VAR R0, Gl iR 4515 IR S BRI AR IR s AR, KRS A
BHOFEENE. ££ 1C BRI T, 2000 BETIHEAT 78% M FEAR AN ik 220 (ELAE & . SRl b} R R S A1t
AT IR ECHE SR G548 S T 7 A% % o ZH B 4 PR T AE 100mA g H LI M PB4 200 el J5A 260 HI LA &
AN 869% I AL R XTI TARSRAL T —FBr ARRA . = PERERT AAIBS BT AE

A02-1492
W S SABAE F B BEEESE A LR IR
TREPE Y2, BHARRA
1 RO B RS AR s I R SR SRR L 5 TR A B
2. PR RS GRIID =50t 7 b

XS SRR AT ZIF R R L IR R F it LAREE H D BN A RE R ISl . B i e
M T HE R B A BN 2 EIT RG] 1T Z 0T L. SR, BE <R it i B a6 28 2 B K
A AT SRS R, fEm . IR M IERE 2 . fEuL, IR M T — A BUK B IL RIS RIE N B E R
PV KT R S, DA OB TR I RE TR 52 1 22 L AT PR A il . B, B 28 5~ M FE G 0 RE o a2 B it
SETIRKIY T AW H K G R AT SR RN ) R . R, I FRAR TR LAFE-45°C~70°C TSRl m R
ORI ST Atz r o 5 PR B B AR AL A 5 A T < s PR T B L R B LH B s P, e
e IR LA HE SR A T e A

A02-987
a-MnO; cathode doped with isolated Ce atoms for agueous Zn metal batteries
Fuhan Cui,Chongyang Zhu*
Southeast university

Rechargeable aqueous Zn metal batteries (RAZMBs) hold considerable attention for the largescale
integration of clean and green energy in the grid power system because of its high safety, low safety, high density
power capability, much-improved tolerance again mishandling and environmental benignity. [1-4] Although these
merits strongly promoted the recent renaissance for RAZMBs development, it has a long way to go for realizing
the promise of this system, in which the one of mainly reason is lack a robust and high-efficiency cathode. Among
the reported cathode material, like transition metal-based compounds, Prussian blue analogues and organic
materials, MnO2 (such as a-, B-, y-, &-, 8-, A-phase) hold alluring application prospect due to its wide variety of
polymorphic phases, high theoretical capacity (308 mAh g* for Mn*/Mn®"), low cost, nontoxic, high
eco-friendliness and voltage platform (1.3~1.44V vs. Zn/Zn?").[5] Nevertheless, MnO, remains suffer from the
poor electric and ionic conductivity and undesirable phase transformation, resulting in a unsatisfied capacity and
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cycling stability.[6] Thereinto, a-MnO2 with a large 2x2 tunnel size (~4.6 A) is theoretically facilitating the
storage and release of ions, but rapid capacity fading and complicated charge storage mechanism remain hind its
commercialization development.

As a series of promising efforts has been conducted for suppressing the capacity decrease of a-MnQO; due to
Mn®* disproportionation reaction. Of these, the Mn** electrolyte additive is one of the best powerful strategies to
suppress Mn** disproportion while realizing improved cyclic stability. [7] However, the compensation mechanism
by pre-adding Mn?* ions into the electrolyte also inevitably brings complexity to the analysis of charge storage
mechanism for the a-MnO, electrode.[5] Recently, as for this issue, Yuan et. al and co-workers unambiguously
demonstrated that Zn** insertion into the a-MnO, lattice is unlikely in the aqueous system, but instead H*
insertion/extraction mechanism is dominate the whole charge storage process.[8] Along this line of their findings,
optimizing H" reaction Kinetics at the electrolyte-electrode interface may be a wise tactics for achieving better
electrochemical reversibility and stable cycling. It is generally accepted that the H* ions in the electrolyte come
from the decomposition of water while yielding the equivalent amount of OH" ions. Subsequently, the former as
charge carries would participate in charge storage, and the later will reaction with H,O and ZnSQO, to form
ZnS04[Zn(OH),]5-xH20 salt (denoted as ZHS) that assisting MnO,/Mn?* dissolution—deposition reaction.[6, 9,
10] However, the massive ZHS precipitation can also significantly elevate the interfacial resistance, impeding the
reaction kinetics.[11, 12] As such, the key challenge lies in how to low the decomposition barrier for H,O in mild
acid aqueous electrolyte while maintaining a high electronic conductivity, achieving a practicable aqueous
Znlja-MnO; batteries with high capacity and long-term stability.

Herein, a single-atom strategy was proposed to enable highly effective cathode for aqueous rechargeable
Zn|ja-MnO; batteries with superior rate capability and decent cycling durability. The expected Ce-doped a-MnO,
cathode was synthesized via a facile hydrothermal method with Ce atoms substituting for surface Mn atoms while
generating oxygen vacancies. Benefiting from the advanced structure modification, the Ce-doped a-MnO,.
cathode reversibly delivers a high capacity of 388.2 mA h g* at 0.1 A g™ while achieving an energy density of
534.8 Wh kg™ at a power density of 140.7 W kg (calculated based on the mass of active materials). In addition,
the Ce-doped a-MnO, cathode also shows an excellent cycling with a capacity retention of 90.2% after 2000
cycles at 2A g™ and impressive rate performance (159.1 mAh g™ at 2 A g™%). First-principles calculations revealed
that the surface of Ce-doped a-MnO, cathode hold a lower dissociation barrier of H,O molecular to form the H*
and OH" in comparison with that of its referenced samples, which should be responsible for the enhanced reaction
kinetics. A series of ex-situ macro and micro characterization characterizations also demonstrated that the charge
storage mechanism in Ce-doped a-MnO, cathode is totally dominated by the insertion of H" rather than that of
Zn**. We hoped that this work can offer a successful model for accelerating surface reaction kinetics through
single-atom catalytic strategy for a wide range of Zn||[MnO, cell systems.
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A02-9981
Regulating the Zn Electrode/Electrolyte Interface Toward High Stability-- Insights from the Resting Time
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Impact on Zn Electrode Performance
Zhijun Cai*
The Chinese University of Hongkong

The resting period, commonly performed prior to cycling, is known to have a significant impact on the
cycling performance of acidic aqueous zinc-ion batteries (AZBs). We have demonstrated that even without
electrochemical cycling, the resting time significantly influences the cycling performance of the Zn electrode and
is closely related to the evolution of zinc hydroxide sulfate (ZHS) byproducts formed on the Zn electrode, whose
presence not only affects the corrosion of Zn but also determines the plating/stripping characteristics of Zn.As
shown in the upper part of Figure 1, a short resting time (1 day) results in incomplete ZHS coverage on Zn,
leading to a reduction in the electrode’s lifespan due to short-circuit failures. A moderate resting time (3 days)
allows for complete ZHS coverage on Zn and helps improve the cycling lifespan. However, a further prolonged
resting time (7 days) leads to an excessive amount of ZHS, suppressing effective charge transfer at the interface
and thus reducing the electrode's cycling lifespan.

The uniformity and quantity of ZHS are crucial factors determining the electrode's cycling stability.
Therefore, controlling the ZHS at the Zn interface can prevent corrosion and promote uniform Zn stripping/plating
during the cycling, effectively enhancing the cycling performance of the Zn electrode. Based on this
understanding, we have developed a ZHS layer with an appropriate quantity and coverage on the Zn surface
(ZHS-Zn) using a one-step hydrothermal method. As shown in the lower part of Figure 1, the fine ZHS layer can
protect the Zn electrode from resting-induced damage, enabling a long lifespan of over 3800 hours at 1 mA cm?/1
mAh cm™ The ZHS-Zn layer also exhibits stable cycling performance when assembled into MnO2//Zn full cells,
maintaining capacity stability over 6000 cycles.

In summary, this work emphasizes the importance of standardized resting time in evaluating the
electrochemical performance of Zn anodes. It also deepens the understanding of the relationship between the
resting period, ZHS evolution, and the cycling performance of Zn electrodes, providing guidance for further
interface design strategies for AZBs of long stability.
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A02-P01
High Solvation Configurational-Entropy Hydrated Eutectic Electrolytes for All-temperature Zn-ion
Batteries
Meijia Qiu, Yuxuan Liang,Jiahong Hong,Jiale Li,Peng Sun,Wenjie Mai*
Jinan university

Batteries always encounter uncontrollable failure or performance decay under extreme temperature
environments, which is largely limited by the properties of electrolytes. Herein, a specially designed hydrated
eutectic electrolyte (HEE) with a high solvation configurational-entropy is proposed to expand the operating
temperature range of Zn-ion batteries. The HEE possesses over 40 types of Zn** solvation structure with uniform
distribution, contributing to its much higher solvation configurational-entropy compared to the conventional
aqueous counterpart (only 6 types). These effectively promotes its anti-freezing ability under ultralow
temperatures, with a high ionic conductivity of 0.42 mS cm-1 even at a low temperature of -40 °C. Moreover, the
high entropy property can simultaneously enhance the thermal stability under a high temperature over +140 °C.
Therefore, the HEE can enable full cells stably working over a wide temperature range of -40~+80 °C, performing
over 1500 cycles with 100% capacity retention at -40 °C and 1000 cycles with ~72% capacity retention at +80 °C.
This inspiring concept of high solvation configurational-entropy electrolyte with quantized entropy value has
charming potential for designing future special batteries with excellent adaptability towards extreme temperature
environments.

A02-P02
Janusinterface enables reversible Zn-ion battery by regulating interfacial water structure and crystal
orientation
Yuxuan Liang,Meijia Qiu,Peng Sun,Wenjie Mai*
Jinan unversity

To tackle the shortcomings of traditional battery systems, there has been much focus on aqueous Zn-ion
batteries due to various advantages. However, they still suffer from poor stability of Zn anodes. Here, a
methionine additive with unique Janus properties is proposed to regulate the behavior of the interface between Zn
anodes and the electrolyte environment. Systematic characterizations as well as calculations elucidate that the
Janus additive is adsorbed on the Zn anode via zincophilic—-NH,, changing the structure of the electric double
layer and breaking the hydrogen bonding network among H,O molecules through hydrophobic S—-CHs;. At the
same time, it can induce preferential formation of Zn(101) with high reversibility. The above two functions
contribute to the dendrite inhibiting ability of Zn anodes. As validated, fabricated Zn//Zn symmetric cells achieve
stable cycles of 4500 h, 1165 h, and 318 h at 1, 5 and 10 mA cm %/mA h cm 2, respectively. Furthermore, Zn//Cu
asymmetric cells with an average coulombic efficiency of 98.9% for 2200 stable cycles can be realized. Finally,
Zn//IMnO, full cells exhibit 79.9% capacity retention with an ultra-high coulombic efficiency of 99.9% for 1000
cycles, much better than that of the pure Zn(ClO,), system, indicating the great potential of this useful strategy in
agueous batteries.
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A02-P08
A Layer-by-Layer Self-Assembled Bio-Macromolecule Film for Stable Zinc Anode
Xinxin Cai',Xiaoxu Wang?,Zhe Bie',Zhaoyang Jiao®,Yiran Li',Wei Yan',Hongjin Fan® Weixing Song**
1. Capital Normal University
2. DP Technology
3. Nanyang Technological University

Side reactions on zinc metal (Zn) anodes are formidable issues that cause limited battery life of aqueous
zinc-ion batteries (AZIBs). Here, a facile and controllable layer-by-layer (LbL) self-assembly technique is
deployed to construct an ion-conductive and mechanically robust electrolyte/anode interface for stabilizing the Zn
anode. The LbL film consists of two natural and biodegradable bio-macromolecules, chitosan (CS) and sodium
alginate (SA). It is shown that such an LbL film tailors the solvation sheath of Zn ions and facilitates the oriented
deposition of Zn. Symmetric cells with the four double layers of CS/SA ((CS/SA)s,~2Zn) exhibit stable cycles for
over 6500 h. The (CS/SA).~Zn||H,V50g coin cell maintains a specific capacity of 125.5 mAh g* after 14 000
cycles. The pouch cell with an electrode area of 5 x 7 cm? also presents a capacity retention of 83% for over 500
cycles at 0.1 A g *. No obvious dendrites are observed after long cycles in both symmetric and full cells. Given the
cost-effective material and fabrication, and environmental friendliness of the LbL films, this Zn protection
strategy may boost the industrial application of AZIBs.
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A02-P12
Regulating Zn Electrode/Electrolyte Interface Toward High Stability-- Insights from the Resting Time
Impact on Zn Electrode Performance
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Zhijun Cai*
The Chinese University of Hong Kong

The resting period, commonly performed prior to cycling, is known to have a significant impact on the
cycling performance of acidic aqueous zinc-ion batteries (AZBs). We have demonstrated that even without
electrochemical cycling, the resting time significantly influences the cycling performance of the Zn electrode and
is closely related to the evolution of zinc hydroxide sulfate (ZHS) byproducts formed on the Zn electrode, whose
presence not only affects the corrosion of Zn but also determines the plating/stripping characteristics of Zn. As
shown in the upper part of Figure 1, a short resting time (1 day) results in incomplete ZHS coverage on Zn,
leading to a reduction in the electrode’s lifespan due to short-circuit failures. A moderate resting time (3 days)
allows for complete ZHS coverage on Zn and helps improve the cycling lifespan. However, a further prolonged
resting time (7 days) leads to an excessive amount of ZHS, suppressing effective charge transfer at the interface
and thus reducing the electrode's cycling lifespan.

The uniformity and quantity of ZHS are crucial factors determining the electrode's cycling stability.
Therefore, controlling the ZHS at the Zn interface can prevent corrosion and promote uniform Zn stripping/plating
during the cycling, effectively enhancing the cycling performance of the Zn electrode. Based on this
understanding, we have developed a ZHS layer with an appropriate quantity and coverage on the Zn surface
(ZHS-Zn) using a one-step hydrothermal method. As shown in the lower part of Figure 1, the fine ZHS layer can
protect the Zn electrode from resting-induced damage, enabling a long lifespan of over 3800 hours at 1 mA cm?/1
mAh cm™ The ZHS-Zn layer also exhibits stable cycling performance when assembled into MnO2//Zn full cells,
maintaining capacity stability over 6000 cycles.

In summary, this work emphasizes the importance of standardized resting time in evaluating the
electrochemical performance of Zn anodes. It also deepens the understanding of the relationship between the
resting period, ZHS evolution, and the cycling performance of Zn electrodes, providing guidance for further
interface design strategies for AZBs of long stability.
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A02-P14
Redox Mediator Chemistry Regulated Aqueous Batteries: Insights into Mechanisms and Prospects
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Xinran Li, Tengsheng Zhang, Wanhai Zhou, Dongliang Chao*
Fudan University

Redox mediators (RMs), serving as intermediate electron carriers or reservoirs, play vital roles in developing
new charge transfer energy storage systems with high voltage or capacity in aqueous batteries. However, the
underlying mechanism and selection criteria of RMs remain unclear in aqueous batteries, which hinders the
further exploitation of new RMs and aqueous battery chemistries. Herein, rather than simply compiling recent
progress, we critically appraise the potential correlation between the electrochemical charge storage mechanisms
and the selection criteria of RMs. For practical applications, current challenges and promising strategies are
synergistically proposed, corresponding to representative applications in holistic deposition—dissolution aqueous
batteries, sulfur-based aqueous batteries, and redox flow aqueous batteries. Last, this perspective provides
synergistic concerns on and a roadmap for RM chemistry to render the future development of RM-assisted
high-efficiency and high-energy aqueous batteries.

A02-P15
A solid-to-solid metallic conversion electrochemistry toward 91% zinc utilization for sustainable aqueous
batteries
Tengsheng Zhang,Dongliang Chao*
Fudan University

The diffusion-limited aggregation (DLA) of metal ion (M™) during the repeated solid-to-liquid (StoL)
plating and liquid-to-solid (LtoS) stripping processes intensifies fatal dendrite growth of the metallic anodes. Here,
we report a new solid-to-solid (StoS) conversion electrochemistry to inhibit dendrites and improve the utilization
ratio of metals. In this StoS strategy, reversible conversion reactions between sparingly soluble carbonates (Zn or
Cu) and their corresponding metals have been identified at the electrode/electrolyte interface. Molecular dynamics
simulations confirm the superiority of the StoS process with accelerated anion transport, which eliminates the
DLA and dendrites in the conventional LtoS/StoL processes. As proof of concept, 2ZnC0O;3-3Zn(OH), exhibits a
high zinc utilization of ca. 95.7% in the asymmetry cell and 91.3% in a 2ZnC0O3-3Zn(OH), || Ni-based full cell
with 80% capacity retention over 2000 cycles. Furthermore, the designed 1-Ah pouch cell device can operate
stably with 500 cycles, delivering a satisfactory total energy density of 135 Wh kg .
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A02-P18
Metal ions pre-embedded in vanadium pentoxide as cathode for aqueous zinc-metal batteries with
ultra-long cycle life
Dayou Sun*
College of Materials and Chemical Engineering, Hubei University of Technology

In order to improve the overall energy storage performance of aqueous zinc-metal battery (AZIBs) systems,
it is crucial to find new cathode materials with excellent properties. Vanadium-based materials are considered as
the main candidate cathode materials for aqueous zinc-metal batteries, but slow kinetics and poor stability are the
main challenges. Along these lines, in this work, Kg19V,0s5:0.68H,0 (KVOH) nanorods were prepared by
pre-inserting K into vanadium pentoxide by a simple solution reaction method at room temperature.The presence
of K" in the interlayer altered the electronic structure, connecting the interlayer, forming a stable K-O bond
structure, and constructing a three-dimensional electron conduction network. Meanwhile, the presence of oxygen
vacancies can effectively provide active sites for extraction, increase the surface reactivity to enhance the storage
capacity of zinc ions, and inhibit the dissolution of the electrode material in the electrolyte. The KVOH nanorods
have high Zn** storage capacity; the specific capacity of the KVVOH anode reaches 479.4 mAh g™ at 0.1 A g™, and
its capacity retention of 92.5% after 10,000 consecutive cycles at 8 A g” exhibited an impressive good
performance. The cycling stability and Zn** diffusion coefficient of both KVOH and VOH anodes with the same
characteristics were compared, and the results showed that the presence of potassium ions had a positive effect on
the electrochemical performance of the prepared materials. This work provides a general strategy for integrating
anode materials to achieve high capacity and high rate performance.
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A02-P21
Highly-reversible and recyclable zinc metal batteries achieved by inorganic/organic hybrid separators with
finely tunable hydrophilic— hydrophobic balance
Lingbo Yao,Yu Liu*,Xiaowei Chi
bR it R R A

Aqgueous batteries based on zinc metal anodes show great potential in scalable energy storage due to their
high specific energy, intrinsic safety and low cost. However, they are currently burdened by the limited cycling
stability, which originates from the poor reversibility of zinc anodes especially under the condition of high Zn
utilization. To resolve these obstacles, we designed a new inorganic/organic hybrid separator, simplified as P/FS-Z,
consisting of a hydrophobic PTFE matrix, a hydrophilic fumed silica filler, and Zn salt via a unique wet-rolling
method. Through finely balancing its hydrophilicity and hydrophobicity, the P/FS-Z separator exhibits more
balanced mass transfer capability and controllable interface reaction benefiting from three aspects of regulation:
desolvation of Zn2+, pH of the electrolyte, and hydrophobicity/hydrophilicity of the interface. The newly
developed P/FS-Z separators exhibit an ultrahigh accumulative deposition capacity of Zn of up to 12000 mA h
cm—2, and a record long-term cycling life of 700 h at 80% Zn DOD. More impressively, the P/FS-Z separator is
totally recyclable due to its intrinsically high mechanical strength and electrochemical stability. Besides,
high-specific-energy and flexible pouch cells under practical conditions are demonstrated for energy-storage and
wearable devices, respectively. This report provides both theoretical and experimental guidelines for the research
and practical application of separators for aqueous metal batteries.
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Ak, BATRIFRIES Zn? s A, KR spaTA: (0 2850 TRBERERE (ErD) 1E N ThAg A i
JRFIMINE] ZnSO, HURF . SEUG RIEE S 45 R, Ert iRINFINT Zn®* A BRI e, FH@it e
1) L B X 2% 3 T FE S [Zn(H,0) 67 TR AL S5 4 o LN, Ert WA AR SE N I B bl e i, M — A 5l
B ERE T, PARE A AR, I RMEh % . R ER S, 7€ LmAcm 21 1 mAhcem™
ST, Znl|Zn SRS Ert TR AR b AT LURRGEJEPE 2000 /M, 7E S mAcm 2 AT 2 mAh
cm 2 AT AR SEIRFR 2400 /N iHbAh, LR Zn|MnO, 7E L4 F B AR NP EE T 80 Bt b 240 2 B AR
Fr RS RNVEREFIIEIAIE RS, JySa It BE AT TR B B T RE AR T R R T — L S %
HHIRZ 7 STk
[1] Gou, Q.; Luo, H.; Zheng, Y.; Zhang, Q.; Li, C.; Wang, J.; Odunmbaku, O.; Zheng, J.; Xue, J.; Sun, K.; Li, M.
Small. 2022, 18: 2201732.

[2] Gou, Q.; Luo, H.; Zhang, Q.; Deng, J.; Zhao, R.; Odunmbaku, O.; Wang, L.; Li, L.; Zheng, Y.; Li, J.; Chao, D.;
Li, M. Small. 2023, 19: 2207502.
[3] Deng, J.; Luo, H.; Gou, Q.; Wang, J.; Chen, Z.; Xu, N.; Liu, Z.; He, Y.; Luogu, Z.; Jiang, G; Sun, K.; Li, M. J.
Phys. Chem. Lett. 2023, 14: 9167.

PURREIC
A02-PO01
S BEE LDHs F T 7K REE IR Bt IEAR

A BTRC, AR
AEER TR R

TAER, NI ORTE, A NISREIRSEM, $m BT R B PERRAE (o] AR BEVR IR 2%, e D) /R 2
FE R RTNB] P AR BR R BEA @ i H ARRAE 1 SE R U AT R GL. TEARZ RGBS, KRB IHI A
AUHREEZ . EAMEMMT IR et mSE A2, &—MBENmtRRE T RS, HaH
HLT B R, BT (M@2+) VAR RN FRAR B A TR A, B8 S BRR o v 38 i 55 1) A A
RIS Rk, mR T F R HTR E i B A BE A, SR R BE IR it 3 U RE B A7 o

BT K BB I B T (Mg2+) Ry FLfur 25 e i, BRATTETE TSR ER (B0 B A
Atk (Hv—LDHs). Hv-LDHs H45 58 (1 2 [ 85 R0 2 (8] 7K 207 1T o M2+ (b DU flfE danidiE,,  Skia
RERS & fik M2+ A7 T, JEAROTER AT PER] TR Ak s AR 2544 . Hv—LDHs HEAR AT B BN T 8L P g
K ARBE K H L IE AR A R

A02-PO02
ET R AR R LA MBI IERK REE T it
SR AU
HLP R A R = AT U b
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R E MBS 2024 B R R AR K S A02. 7K & Hijth

PR T —Fhiilig T2 B LB RO T IE M /K R e 5 7 IR R . 2R R I IERGS M R B
THEI ) VO+E R HUE T T BRGUK L 4EAT R BRI BRAL TR, AR ) VO2+1] DLZE 78 fLid
P DU T TR TE IEAR B AT 4 1, [FIR, RV R BR AR 1) VO2+i8 i DIVE s il ), #i]
JE AL A B IE B AR — 2 VA . 7R3 LI 3M Zn(CF3S03)2 HLff i Hh R I AS [Fk () VOSO04 1Ky
BLIR, 35 2 Fh 5 B Al IR AE N IE RS, R 38 T JE IE R (17K SR AL B8 7 Fth o RN A2 1) V205-nH20
BB TN, FEHUIRA T IR ZnxV205-nH20 Mt tb 25 & . 43 ks Ot H il h 2% 22 il il it
Y Aef JEC LA B B AT ARl 4% B 1 1) 5 B AR P A 1k o

FAH, A IERCR A T A8 S R I AT 4R N SR FEAG T V205-nH20 ARSI, bR
Hera)g . st —Bu MR G, BAERET VO+2Z#i L V205-nH20 7 A TR 21 1E 8K (155
AR, JERLE ST CNFs/V205-nH20 Hifl . B VOSO4 R LRI AN,  H i i Th AR LU 25 8 Rl L A7
ETF, EERREENE TR, 78 VOSO4 Ik EER 05 M J&, BAREIMINA s AR A&, Hi e
FEFR 100 Bl B B HO I 0, X AT R i K e R TR R, FE SR A T R B A S, R
b I S B R % . CNFs/V205-nH20 7E e fF LRI 77 T e I BLaF R R A e 14, 134 1000 Bl 5175
REEAR R S A & .

A02-PO03
RV R BB AR R S AR K R B R T R RE LA

ZEfe*

TG et RS S ) iE LD 2R 48 S =

b A P R R, A R R S FEE A T T AR e, R AR AR AR R A T
g . BRT, AEVIIRIE A MRR RS 10 5 AT 45 0 . RPN S RIRMEE MRS A Uf
M52 B AN SUERR AR 10 DG, i A A B A FA b 2 e 2 B ) PR ZEL RO ) . LAk 2 e B )
BE T FE T AR R, 38 BT A AR TSR I AR D AT A B FARA L DL A THT R T A 2 M RE R DG BR AR
SEPER Y T RTEIG R 8, JEA B RS . ARSI AT AR —RR I O EEEER, SRR
B R L — 25 K AT A B T A RER TSI K BB R o 8 IR b, S8 b 2 iE A R T FLIE 4544,
Hit— 0 5l iE S B AT S, WE T ARUK RS T iE G AR . BT B A
IRTE SN 2 FLEE R 0 AR VR AT AR, LTS 4 M T ARy LA SR 1) B8 /K M g A7 B8 2 I FER R, B )
FLAR G5 A6 0 s 1) T R TR RT LAZ8 0 PELARE O A i P 8, S PR O 85 - DR i, T T g RE I i 1 AR
Y KEMCIE N FH AR BN RU R

(1) DAY RATHEDRERE ki, DA E RES AN A R, I iRk 7 R R A
V) 1406 RIS S 15 B R A DR S K M R Bk M 2 TR R 22 5, SR — 2B /K R Al 46t L R R TR 30
PIRRBURL, RAEFER T R U B EE R SR ] s R i B 0 7K FABRA B SR AN IO 45 K4 R 52
M, FEPEH T A TSR RS AR K A L. JBIE FTIR. f2 i RSB IR 2 A5 5
T TS RRAT R ORGSR . RRGE R . HERTERUFLE A . o, DURERE ABRIEA = R F U &I
1 SEINHE]Z) R 16 h, [RSTE S A 180 °C, BE/R HL N 1:2 I, A] il 45 8 R~} 344) CBkL AR 20N 2-3 pm)
YK R AL B S B 8 HRIR BR R B ROk

(2) KBS T BA MR IR S R BB 2 2 FUMRL, 5 T IE L 20 iR
RBIB L ALARITES . A2 R L R FLBR 45 44 (50 . NO-CPC-750 F ELR THIAIA ] 11513 m* g™, P34
FLBRRSF4 0,91 nm, BAEBE A B G A 85.29%, 5 Zn® /K& BEAMITE . Bl & mipR a5
2 LR AR RS, AR T R RAEK 2 N EAE, 5% F AR AR AEE B, v R B
SR HAL A ERE . B 2 M ZnSO, HLE UK NO-CPC-750 HHT S TR i R A as i3, HiE =
AE CRREEAN0LAG I N 1223 mAhg™), KAEE/DIREE (97.78 Wh kg'/8000 W kg™, LK1
4 10000 X 7 S BB JE AL S T AR e Pk CFEARORFFZEN 98%) . I H NO-CPC-750//Zn R JiL H HLiER 4%
T PERE AT HRAEE (<30 °CIN g 78.27 mAh g™, 7E-20 1 20 °CZ Al i = VRAB A A4 E ML PERE R %) . X0
WFFER T — B BRK AR S BT o, T DUR I 2 00 B 7 B9 BRI AR 4

(3) DR IR RIR 22 FLBICN B, TERRIUR A K #vE BOS R A AL 51N & @ ER e,
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WAt & T —Fh MnO, W7 M HEIR " 2 LR TR . S8 ITFH]) KMnO, AR INE %% T MnO, 7 1%
MER 2 FUBIORL (TS0 . G S5 R B rE A 2 v . FEKBGRE N 140 °CIIAN KMnO, A 30 mM i,
MnO,/NC-30-140 #f 5 & B0t H @& i bb R i ALy 332,14 m® gt M R fLIE Ry 044 cm® gt
MnO,/NC-30-140 1F J9 IEM AL 546 20 5 i i B, 7ERIR B8 50 mA g R R I il i b A

(251 mAh g DARAESHIBEEZE (2259 Wh kgh). 7EHREE N 0.5 Agt T4 3000 XIEH G, J
T EE R4 98.620% 1 LA, FECRIE 99%. 1T MnO/“MrHeIR By B M Ry i 30 A0 FLIE 540 T L AR
JRPEAE . FIAERIRZAAE T (<20 °C), ATZHZE MK REE & T it R B L 7 i b2 T (L
AEHIAT] 181 mAhg?, RIFEHN 72%).
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