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fiE B A -119. 8 CHUBMCEER &, HAE-60 CHHMILRFF 5. 16 mS/cm (B FHLFH . A T4 CuS0, 2
PRER, % HAR T RE SIS PRI BBl ) S A i AR RE B . SR T IR SR R, BT -
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K BEM v ~MnO, 9 JEORHE] 5 1 K+ 7% 8 —MnO, 5 NMP 250 ZnS0. FE AR VT B, B ZE A6 R 32T 100 %,
A LA B B AR 1) N 45 24 A 0 Tk 613 v -Mn0. 524 IEAR, 15 K 3000 P&l (5 A g DA RARFER N 92. 17 %,
AR R IR 45 SRR Z R A B A R ARV AR 22, Kok B T Ol ki 2 5]
FENEEIT HL B A B s YR R B O 2R C A7 6 —MnO, IEARAE 10 A g ' K HIR S E R EHF 4000
PE 25 B RPN 90. 88 %, IZAEARMIRE AT LA S | 2 e 2000 4t e R B9 55 9 40 Mt 184 8 12 2 b8 44t P o)
T, A —RELEE N O 2w it 1B E e .
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(1) BIAPIEME/NY T - AL AR (HPA) [LE MR NG, SeBl VK REEE T
TR B R T T R KA A A Ay M RE . HPA B 2N O AL A R A B L AR A A 2
TERIEBR T, 52 R/ e R K R R R ) Zn™, TR 2 S TR S /E . Bbah, HPA FIR
AKIEFRIHR T SRR K G0, BB T ST AR R, 7E 4 mA em T IR, ERKIE
2100 RAEIR G, BRI/ R B FE T EAR R Bk 99. 91%. FEH., ¥IN HPA () Zn| | Zn XFFRHLILTE 0.5
mA cm (RIS N BB RS A Akt 7000 /N, JEAE 120 mA om ” RS HL R B N R0 SRR A AT

(2) H—BRHBEY AR 2 —ERIRES (mPEG-P) [2]4E A MM, SEIl 7 /KRBT
HL A S 19T H D 2 A s R P e . mPEG-P (¥ 58 [ 28 3l ok AN 1 F ) 420 I 7 57 T T B 3R 1k 784 B
B EE A EALA N - TR A B R R A, WERE T Zn” FBREEAR BT T S SRS .
SAEBMAN Zn| | Zn SFREIBLZE 120 mA cm*F1 200 mA cm” (B S IR ZME T, Farsr Bl 9000
WFL 2500 RAEFF . ZEKHIRIFEASE sk F2 b (4h—30days), WRINFREEE 01 22 10 8 B3 2 FL I AL
2, e B BRIPUR thas ). 3R H, 253 15 RHBZARE, SARMFIN Zn| |Cu Bt
FERR (88,21 %) mm TA S IR E R (36.4 %) MhAb, KA AL H AL 500y T i
UE T NI B35 30 1 SO SR AP SRR, ATTJREE 1 B Tl AN I P D T B

(3) RHEASMEWAER ZHIEE (3, 3-8 -2-FA R Bt (0P [BIENHMER T, &k
SABTREE (s I 77) 237 (DP) AT Ld ik 4503 4 20 - A AR AH LA FH A b B H20 5 8m F I Be A7, AT A&
R Zn” KA. RS, SRR R DP RS th I 8 T & i 0 AR AE, B R TR
AT Znl [Zn SRR ERSBE A R M AT LUK SZ 25 mA cm 1 25 mAh cm ™ ¥ 7Ry LI 25 FE A0
MK E. [F, ERHER%E T RS 3800h MG % .
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DR H20 430 CGP 43 FHEAL Bl SSIP 4hM BBl B8 ZSTP, 33X Zn2+¥ LS HO 43T, FF
TS A I 2% (T 2L 50 T .0 194N 0 - H 3640, W80 T Zn Byasss Aot 72 i 28 5 B 1 i 1k
H.0 43F o ZSTP i Zn//NHiV.0w FLIAERE R 5 A g FRIR A BE T, 75 14000 YRG5 (25 B (R R A 3 85%.
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i FEL A SR TR ARG BE RS IR e A 3 5 S SR AR mOARAE , R e 7R L BB PR S 2 ¥ LRl i A 2 1 1
R, S RTHIERE

A08-09
HP R S IR — Rk R
SR

1. B H K%

ERFHL HBRG. fERErsh B B HOEE, B AN ZetEZ R T REXRE. Ao,
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17 [ 500 B — AR e I BOR A YT 5K, BRI SR 0 R R 2R 05 4, SERRR P 4 eAB
N TR R A AL L 4 ARBARFE T RK R it BRI bR R LT %, 2Rl MK &
FLUL T W (R ——RE R (<50 Wh/kg) Hik, DLHIALEE SR (3 A B 0 —— S Hid J e B LR 4
AT R, BT 5 e e rT ) 2 fL TR S SO T B R HLAL S S B A2 ] 425 1) B R T I
Qe A B LR SN U M ST RK R AR &, e v B K AR LI (5150 Wh/ke) HIBETHIR
ARG AR R T %
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BRIL VR, EE 2 A A A S RN 3R A5 vy 2 A e AL, B ey B S 1) T 7 L e 3R L
BTN RTE . SR Bk = A A8 5E s AR R, BRI T LRI Te 0 A . I8 SRR FEE %)
MR AL JTRAMZEN Y o, fl& 7 B E G AR AL A S 2 1 MowsB T, —4ERAL, % —HER R
MR (U Loy To) FOWR B RE W A2 5 T AR TE R AL Rk SR AR R B AR (15 Sl AE R 3 20 vl 1 T R
A A AE R (Br) 1 MowsBoT, “4EFEL, FRAENBURN K AR R K R BRI, % HLAE
0.4-2.1 VRGN, 2AKR4E T /1M Br /Br (FAGSMLEI[2]; it T DA 5 R & 4 fh
YRR (PTCDI: 3,4, 9, 10—JEDY FTE SV fE) S5k s B IO E AR faith, R R R, 72
IESAR BRI T % T /1| /T REAIE S5 SR, A IER A Bt — 25T T 75%(3].

EEPEN

[1] Zishuai Zhang, Wei Ling, Ninggui Ma, Jiagi Wang, Xiaoyang Chen, Jun Fan, Miao Yu*, Yan Huang*.
Ultralong cycle life and high rate of Zn||l, battery enabled by MBene-hosted |, cathode. Advanced Functional
Materials, 2024, 34, 2310294,

[2] Zishuai Zhang, Yi Li, Funian Mo, Jiagi Wang, Wei Ling, Miao Yu*, Yan Huang*. MBene with redox-active
terminal groups for an energy-dense cascade aqueous battery. Advanced Materials, 2024, 36, 2311914

[3] Zishuai Zhang, Yilong Zhu, Miao Yu*, Yan Jiao*, Yan Huang*. Development of long lifespan high-energy
aqueous organic||iodine rechargeable batteries. Nature Communications, 2022, 13: 6489, 1~11.
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Failure Mechanisms of Layered Vanadium Oxide Cathodes in Aqueous Zinc lon Batteries
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1. B 7RAasE KA

Agueous zinc ion batteries (ZIBs) attract increasing attention as alternative energy storage technologies due
to their merits of safety and low cost. However, the continuous dissolution of active materials in vanadium
oxide-based ZIBs has posed an unavoidable challenge. Here, we systematically analyzed the dissolution
mechanism using both ex-situ and in-situ methods. Experimental data revealed an excessive reduction in
vanadium valence following H* insertion above 1.0 V (vs. Zn®**/zn), primarily attributed to vanadium dissolution
rather than Zn®" insertion. Theoretical calculations indicated that protons inserted both in the layered structure and
surface preferentially form monodentate coordination with oxygen, resulting in a significant increase in local
electron density around V atoms and leading to a pronounced reduction in V valence and subsequent dissolution.
Consequently, dissolved V will precipitate with Zn2+ under the remained OH- ions in electrolytes, further
exacerbated by net OH- generation due to H, evolution at the zinc anode. Meanwhile, surface-inserted H+ exhibits
an easily de-insertion feature due to the lower binding energy compared to Zn?* and the layer-inserted H+. As a
proof of concept, without additives or cathode modifications, electrochemical improvement in Zn/NH4V4010 and
Zn/V?0® batteries was achieved by simply reducing the cut-off voltage or increasing the current density at high
voltage to directly inhibit H+ insertion or promote the favorable surface-dominant H+ insertion. We contend that
gaining insight into the thermodynamic properties and understanding the chemistry and electrochemistry-related
failure mechanisms are crucial for designing advanced materials and ensuring their practical applicability.
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EEPU N
[1] Nat. Sustain., 2022, 5, 890-898
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EJFEHEAL (0,76 V), HEMEISARE (820 mAh g ) PAR T[S A1, (43078 fi /K R i ith 5
HWE 5710 2RI, KRB AL R AR ek 5 i ok, P dh. (1) KRR 7B iz
L H B DR AR AN S0 1) LI A AN B £ R T (18 88 1 AN B2 R M — 4RI & A SRR,
M EACRTTRRYD, I BLREE R B30, S PORER I B i o 2201, BB T8 12 5 )
BRI, Sl o . RIS, SR AT A A FO AR R LAY, S OB AT, BB B R T
Wi, SEC R BT, IR AL A TERERRAR. (2) FERCRIERE S, B R KR AR
AHRE BB AL RIR . FN, PRl REAERE A T N . TSR Ry, mTEA A
Wi A AL AT T N AN N, 2 BRI AR R R AR i S . TR, BT R DL SR R R B
R, S SR 2R B o it S A N A SR B

A FT BB RFURERAS . PRI & RECAR B T RS EA ThRER T 454 ) =45 5 & A Ak
IEARA RV RBEATRE, R PEAER T 1 2T AS R AR A 2R N AR M TORR VA i S S B o 1-4 RTEAERR
W, DA E 1 =2 5 R B i £ < DO R T A R 1 R T BRI R (0 S N2 Bl 775 AR B A8t 1
Feme BT R BT ABHEAS R R K R F o i R i R U A s vEge . rTRASER s 224, KA
 PERE K R BF RS 7 Lo % AR M g 2 AR i AR A, R A/ H R T 4 (LT 1) AR
A B BABIE A 1R 28 51 S A R DR A % 5K D e v e K A 2 Lt (1 S AR BT R e S i T A IME I 2%
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[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. Fengf, J.Guot, H.Tianf, 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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1L 2 R R ot TREUHT, $Eth RGEAR TR TT 58 J6 T2/ Bk X W [ i 4, ALY EBK/ R O O T A5
R T 2 R 22 R4 2 T DB, ST PO RTHTRAA B2 12 Ah en”s GUFTHE0TEZE
W2 BT, R ECE AL K 5 B & AL A B B /K E S SRAEHUI- AL AR, SEI>330 Wh kg2
FRe R L W B/ BIVAFIC R B, SIAZ IR T AR I R DAL S 5 m s A% 5 I i S N2 8l ) 2
TR /K Z2 F I AR IR 22 -607100 C R X (1] o BE— 3 [l Se e FEAR R i LREAL Bei - 5 o, 9%
B T2, Rk Bitas, aiG G iert, SR R D R g B RN A AN RIS it . 2 BCRHER [
BAFE B3R5 TR AH R A

A08-23
Electrolyte design for Zn-halogen aqueous batteries
BlERA R

1. TR

Rechargeable aqueous batteries are being widely studied for their potential application in static energy storage
as a high-safety alternative to the current lithium based batteries. The key challenges are relatively low energy
density due to limited thermodynamic voltage window and short cycle life due to metal anode instability. Despite
the tremendous progress in fundamental understanding and battery performance, mitigating the formidable
challenges of metal dendrites, corrosion, and electrolyte’s stability is still the holy grail. In this talk, | will focus on
agueous Zn batteries and discuss the strategies for stabilizing Zn anode and conversion-type cathode materials
(such as iodine and sulfur). This is achieved primarily by multimodal electrolyte architecting. | will also showcase
our recent results on other aqueous batteries.

Ref: https://personal.ntu.edu.sqg/fanhj/pub.html
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KRB R H AR E AR AR ey 2 A VAR U REVEAT i R B L BN T
SR, AR ZREE FE B A SRR USSR T — SE e R, B R AR AT RN TR R N, AT
FUWE I & B R AU S A R AR AT R AN S A b R TR 4B R B A R R TTRR
/RIBEAT ML BEXT BRI, S VB IAGE SOE AN R A — R AR AR BR R R
i)z (Cu@SS B Ag@SS) [1]; A FH— bk B 7 BRI & PEEN N1 (PEGTE) £ 8% & R i Ji L #  — [ HoAT 70
PANAKLER) SET OR4P )= (H-Zn0) [2] ; 4% F AR K B St A 2 1 i a4/ — 4egiok i 4 A L
SET f47/Z [3]+ COF JRARY R [4] LLL 4Gk iy TR AL IR I R4 2 (5] LW FE 4 ROuK R B it
HIBE AR A AL A IR AR, AR R B i i ot SR LR 4R

222 LR -
[1]Y. J. Zhang, C.Wu, Chem. Eng. J., 2021, 416, 128062,EST f&i# 51 £ 3¢
[2]Y. J. Zhang, C. Wu, Nano Lett.,2022,22, 8574.
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[3]Y. Zhang, C. Wu, Small Methods, 2021,5,2100650.
[4]1K, Wu, C. Wu, Energy Storage Mater, 2020,51, 391.
[5]Y. J. Zhang, C. Wu, Chem. Eng. J., 2020,430,133042.
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A TR UK R T b i T R R A g e AT R, — BRI R MR AR AR B (1]
BrI R A RO T b A R, (HHA R, fl IR AR R 2%, BRA) T A Tl B Sefr
o SR, Bt R BACBE DR S i T A AN o] R I 4 S2 A T AT R (2] 0 4R, B TLA
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Pressurized organic electrodes enable practical/extreme batteries
T
1. B/RAHEE R

Organic batteries hold promise for sustainable development due to their natural abundance, tunable structures,
low emissions, and potential cost-effectiveness. Over recent decades, numerous organics (comprising C, O, N, and
S moieties) have been explored as battery electrode materials, spanning lithium, sodium, and zinc-ion batteries.
Strategies have emerged to enhance battery performance via molecular design, polymer engineering, carbon
hybridization, micro-/nanostructure construction, and electrolyte/separator modification. However, their practical
applications still face grand challenges due to impractical testing conditions and elevated costs.

Here, we report pressurized organic electrodes tailored for practical applications. Far surpassing prior organic
electrodes, pressurized organic electrodes excel under challenging/extreme condition including high mass
loadings (50-150 mg cm), active material fraction (up to 95 %), low N/P ratio (0.8-2), and lean electrolyte,
delivering one of the highest areal/volumetric capacity in full cells. Moreover, pressurized organic electrodes
exhibit broad applicability, thriving in diverse battery systems (Li*/NH,/H*/Na’/zn*/Mg®* ion batteries) and
organic materials (molecule, polymer, salt), consistently demonstrating enhanced performance compared with
unpressurized ones. The improved capacity, rate, and cycling performance of pressurized electrodes result from
pressure-induced structural and property changes in organics including crystal orientation, enhanced n-n
interaction, favorable electrode porosity/tortuosity, accelerated chemical reactivity, and boosted electronic
conductivity. Along with simple, efficient, green, and cost-effective manufacturing features, pressurized organic
electrodes would open new pathways towards organic battery application.
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Common aqueous electrolytes with extended electrochemical stability windows (ESWSs) possess low water
content so that water molecules can be well confined. On the other hand, the confinement to metal cations of these
aqueous electrolytes with widened ESW has been long ignored, which leads to poor compatibility of these
electrolytes to available metal ion charge carriers. Here, we demonstrate that hydrogel electrolytes with high water
content and low salt concentration may exhibit a wide ESW through effective water interactions. Meanwhile, they
have well-suppressed confinement to metal cations, leading to high battery performance and excellent
compatibility with various charge carriers. The fabricated amphiphilic hydrogel electrolyte features trace amounts
of hydrophobic moieties, which disperse evenly in the hydrophilic hydrogels. The hydrophobicity in the vicinity
of hydrophilic groups enhances their hydrogen bond strength with water molecules, resulting in a wide ESW of
3.3V at a high-water concentration of 68 wt%. The water content is higher than all reported aqueous electrolytes
with wide ESWs. A 2.3 V high discharging plateau was obtained in the aqueous Li,TisO1,||LiMn,O,4 batteries and
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can be stably cycled 2000 times without capacity decay. Employing LiNigsMn;s0, as cathode materials, a
discharge plateau of 2.65 V was obtained. The universal applicability of the developed hydrogel electrolyte is
further demonstrated in Zn metal batteries. Even with a 0 mg cm™ mass loading of cathode materials in a neutral
Zn|[MnO, battery, the high discharging plateau of 1.9 V, large areal capacity of 2 mAh cm?, and long lifespan of
more than 2290 h were achieved. The developed amphiphilic hydrogel electrolytes also endow aqueous K ion
batteries with a flat discharging plateau and high Coulombic efficiency of ~99 %. Our research paves a new way
to high voltage aqueous electrolytes with hydrogel electrolytes with high water content.
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P&, SETHZAR MnO. S5 FEE I e Jahn-Teller MAZRNL, JFfedt Hoa/ ifEfsh /1 dfe. /G 7K
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T i T e i LU B (7K R B 20K MO, i IR RE . FLIR, B0 7K SR BLA B8 25 10 SR A
R RT3 88 /OB A Fh 5 T BE 2 A 7 s AN KT SRR R B R T B S T S ) SN, A B0 S5 B BT AL
JSAE T = HEPEREAME AR TR, (e B AE R/ IR R th A ST TR AL AL R, M B B AT B A B B e
Tk BB TN AR RN Tk R Ak RE T, RN, e A e A S S5 M R AE X R T A A
] B A B A e 2 PR S SEATL R L A BT i B S R ST I RIOG R

A08-69
7K R 7 LS F T PR R 5 T B 9T
AR IEHT

1. BtRRE

IKAHRMBEA RO R, Zam 5, RS 205, BRI 1) 2 0T . AT,
FERBAIR IR, 7K 2R FLMLHE 3 T 5 2 B DO S U 7R T P PR A5 i R, DA PRI T IR AR S i 2%
AR RIR TEREZE . BN H AT SRR 2 T E R RN, R mBRAE. O R, 5Tk
FEER A B, ETIERPAESANR (HER/HOR) (¥ {4k B A0S F il BT AR AR s iz (o
VO PRI SNLES F) A A m A AR E ESF U A DRIUE, g LA TR SRR T Rl R DA B vy R
FE RIhREEAKIAFa I H AR, AN TR R, X SEhR N BT R . T,
AR T EE G SRR B IR RES H, RGEVERITIT R 17 =g B K R ) 78 iR Ut A R
HIEAS-F it A R SR A S-SR X SO FEAR S IR 25 A M E ) P A
ES i N B35 AP IR

A08-70
R RER K R HTF R EALHIBE 5T
eSSl
1. WEH K

AR R RN R AR ZK AR A BB A S AT A RE IR e OM A R, F FR B it
FE7K 2R L DR L 0 B A AR M EAR R E S2 BRTE AR, ARSI S Z H RS 5
S AFAER T UIRAR S S NEh A SR 08 S R L, (RIS R B 22 B AL R 7K AR AR P I v i R 3 BGE PR
JREGAN AT R . FlSe B CBEAR A RS, AR E S m M SHAERR R, JHER 7 KER
Bt LA AN AT S BRI MBI A, AR R RE R B L R . RAF AT AR Ak RER R SRt 7 BRI A 5 1
AR

A08-71
Wt 2R A T EBARARHN F 1 R MR R
TR GREG . ST
1 TR

R TR (Metal-Ton Batteries, MIBs) fEOUMT—AUmiR. ZaRIMERESOR, EREIRAF M AT
BN A A U B T R S AT 5. SR, AEARImIA B PE T, Rl AR il e A R LA
PO EE oL, MIBs H FEBR— AR BT 5 S Mo R IR 2E AR, R — RV H AL, ™ 5
BRA L RE RIS AT EEE . dt, FATRGEWIIL T MIBs FERR I 5% AR N B0 S 1 s SEAL A B Hoxk e b B A
. B, BERMNE TR R AT T A ER G IR, S EIRERAS SCISRAL, R T
5 PC/EC U IR Z R AR ORNE . it — DRSO L, AERCBE RS, AR 7 ik 75 & 10 Al R AR AL 5 e
ARG H VIR, ZRDUOVEMGIER N MIBs MR 0t 7B MBI RYE . Hx, T A/ R 5 it
FEAR IR E A T i PR AP i A S I S B ), it R R A — P IR B vy R EE (Zn (C104) ) FLMRIA R,
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HA RS R M 1 i R R AR . 2 USRS R AL S SRR, fEZiMmik R, Ak
T (Vo050 IERR S BRSO TR RN 7 B2 BRI SR AT R AL ICER IR 5 AR AT i R,
BETIHA Tl A R PSR AR R AE R, R SRT T R RIR AR E . At BRATIEERTT TR D
B RN AR G AR E RS SR I EAL AR S AL, RIS R S N SR EE IR G, I
32 B HLU A EEAARACAR FE R o X AR XS TR AN BRI S 25 14 T MIBs B S IHIL AT Tt 138 WL
fif, WONTT AR IERE. T DX <5 Jm B T re bR At 1R A B R AN S

A08-72
TR B R S T R R AR VBRI [ YR A TR
MR
1. el K2E

EAER, KRBT (AZIBs) R zz 4tk m . WAL H A R mE IR =% % (820 mAh g )
M2 H o BEE AT AR REIRIIRIE R, W LT Fr B G R R G T SR BF SR 2E T, XA 1S /K REr S
FHMECR T — ORI AT M. AT, KRB S b R AT I 2 Bk, XSS Bk T 4
J& R AE 7K R AR 2R P B R O SR P o I (] R R T R P RE RN Ay, R T
BERERINTE P A K EIR BRI DA S FaAl — FEAR R ST AR e M o A R e A HE T B K
RS THIMMPSEPRERE R R EEL, [k, AR TUUF TE, BE@d Em bk — AR It
W ER S (1) Zn0(002) FHAARSE: Zn0 (002) 5 Zn (002) S0 EABACHASEC R, S 3%
Fhim, PR MR SEDTAR Zn (002D, (A #| FEAR SR T i AT S B OB (2) 2 D)Re G0 R :
BAVET RNIRBERNNGPUR A YE R A A R T — M B 2 DI ReRES R SV MR . 2> 7 H B
KEE, WETHETEmEE, e TR Tisaliee, W 7 e R miRe .

A08-73
551 BB LAV B ) e ek RE U P T B R
Xl V2 R L R
1. HRITTE R

2. R KA

1 AR S R SR i S SR 2 HL T R RS A RENLER,  SCELER R rL b R B N R 2 ST . ARFTX
— RS ik RENLEE OB AR, 2 T BRI R R C ROV R AT R AR R RER G2 —. AT, &
WAL &Y (1) KSAATEEVE L SN B 1538 52 5 1R I S o MRARSE, - 6 1E S b 2o 3d s A v 3
M, PR 2N H TR (4eZ1Bs) HUSEHIALIERE.

E NS A BEAAIE i 55 A B MRS A RGP AR TR 4eZ1Bs TG IBkARL. 45 RKRMNEEM S
H20 1 R Bt 95 5088 vT LABER K (R s B . 350K 1Y) O—H JLIN R ITIG58 7 5 Zn" (I ALRE . I
PEFIREAR 7K RGIEYE S ) 7 TKARS 320 1 T~/ L/ TSR IR Bh )15, W T TR, IR ST
AT AL IR A AR AL Y 4eZ1B AMUBA LR IR R EYE, 1 HARIER M RAR R
DES B L Tt RE

A08-74
KRB T AR R S AT SAT IR R
T
1 LR
AR TAEBIEARE T R — RN U N, (HER) SRS, LURIKHAE FHAR FAT SR POX — K A
ki . 5 UMERSKISANE, JATTH SR — P R S T RS A2 89 Nb2C MXene {F 3 /it A
MBS B AGHHE (1.03 HL7ARFF) AL 57 ) 45 M A e PEIX U AL s vt 7 i i S S L 1)
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Nb:C@Znp |2, ZJZEBLH T PR REERIHERE : (1) 2B T 1.97 AR%F: CHX T Zn>/Zn) NS AR AL,
SRRBEIMAH LEIE FIR2 3 1 0.51 fR%F, X —MREFENRTT. (2) BRI 7T IRNEIRENE, 7£2 %2
LA 5 HK R RIS L T BEE 5 SA2 4T 2000 /N, 7E 10 2222 A5-F U7 JEOK ) FEIR 36 52 R BE g 7 4L12 47 700
/NI o (3) SIS SR T AR TR, S TR U R A ) LSO R R A IR G . LB AT
R, NboCHAAHISE T M-H #18ERe, [FI Dy Zo> @i T OEIEREIE, SEIL T H) S0 B A g i
BT RIS, AR R T & RCR AR AR € -

A08-75
B 5 TR R 205 9 2 FLBRGUR ET 4 R SR Sl R 1 RERT 5T
sk
1. AR TR 2B

TR e e BE B T IR A AR R 7 036 R FLAR AR R . BT AE Gei ik 7 15 LS F AN Th e 4%
IR CNFLAESZIR P28 FEEMD, AL 5] ZnCly/NaCl 3 R IE A ARBAR , R & Rt
BB P2 FURRT A . %35 SRR B RIEEIER . 1) MBS AR A A2 0t i SR A 45 B 5 55
Mtk 2) fEARg S MR, A%l (fl. 9. KD AR LE s . A, ZnCl, 1EREE
Gy WA AGT), T DA 35 s b 2 o B v 1 S BB 2 B RAE E R IS AR S AT IR T R L, R
HHILEESR DA C 1.0 i) MRETFB A2 IR BT 3% B R 2 108 5 TR Al M i 2
FIHAE R E A 135 Wh kg™, [FHA RS AIEHF e (10, 000 WA E 2 EARFEFIE 99.8 %),
AR TAE NI AR R 1 T 45 45 12 22 PR IR ARSI 1738 S

A08-76
BERIKREE TRt fk: Te-CuS/ICu,S E &M RAEEENLE]
AL KBRS RRAE

IS RPN

Y CuS FIAE SOOI i SR A 2K R B T HUt, PTG 200 S R < Ja SRR, iy A KA i o o i
JRH) ft PR REREIR (R, {H CuS FESCBRNH Tl S NLB) 70 2 518 . il BARSRIR . 7ERTETerh, AT
WL FIN Te HE B4, RIMFHAAFEE S BALMREF I K Te-CuS/CuS EEMEL. HHEY, 7
JRSHH AR, — 7 B d O ARRE Zn2+ IR PR, 5 — 77 THIE Ik T B A 2 P 3 T e A A
I, S 25 RLHIAFAE RERS 557 T Zn” IR 5], A BT Zn2+HUdy HG BEAh, Te B4 RENS MK Cu-S
BORSE, BEMERERHRN . ST, RTHE Zn2+ MR BN R RBBN 0%, A Te-CuS/Cu.S-20 &
Pl figsr & (0.1 A g, 229.5 mAh g ) FUMRRAIRERMERE (5.0 A g, 2000 RPEIE B EIRFFEN
95.4 %). AW N A B Gk B gt TR R, e R R SUK R T IR R A &

B X

A08-77
MXene/PANI S &R i A B0E A T e Re g B 7 ith
ZNvF. MR, RESE. WOIE
1 TP ARG R

IK AL T (AATBs) VRN ARG R & AR &R, RIHA T et . BT R U PEAT B
FIHFEEE, JLERRZ BT R, AR, H AT RUE RS RERIT AAT TH  EORPRAR, X AEAR KRR LR A
T HSEPRN o MXenes /N — SR A —4EMPRL, FEATHAUR A S HME . DU IR A AT O BLRCRT TR
JRIRIEEEGHE, FEK R i S 1 HL VA B 25 1 FRL AR B EORTE g SRS T NHA+, - HOMURR ) DY 1T 444
RIS SMPEHEZR 2 18] i) s A B A F L 2 I S g/ & 1 RE AR K 8 4. Bk, #HAE
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) NHA+ i BERD AR E 2% 3 5 S 45 B AL s, BT A BOR 2 18] BR DA T 88 5 v A AR 7 8

BT, AW IR T — ML T4 B A6 MXene (MousCTz) 5EZENE (PAND) E4 M Etkpe sk 5
FHEREM EL. 75 Mod/3CTz 55 PANT JlRE LA 5:1 MR T, RARIEYIK A DL B 7 3551 HEF1 T MXene £
[, ZEEHACE BT F85E T MXene H)JZ RSG5, AR E )T MAE A FT NHY B s & 1%
HnEE. Ak, ASCEEEFEM 1M (NHL) S0 ARSI 0.1 M HaS0s,  SEHR T 5P [F1S0R I i FiL 25
TN WRRLERM, BRSNS 3T T PANT (7S, B 5% T MXene ' Mo JR -5
AL AS RS, TR T NHS IR B BE 22, 123 T NH/HO0 3G EAT J. MHELZ R, ERFIAFR 1 1
M (NH.) »SO4 FEUIE 1 I AR IS 2B W 46 2 AT A, — I T T AEBUR B A PRI L2847 i i) S
. ZEBRTid, Awsumd st S i s r R SR, M T B s S SRS AR EAE
AL T4 2 B8 T MowsCTz/PANT EA MR, RFF KR EPERE . TTRFELAES R & 7t Be AP RHE AL T B i 72
YA, IR AAIBs K R BESE T LR,

A08-78
ETHBERIARIK RS T RMRE LN A
g 2 R MR
1. A il oK 2%
2. HEEFH T R

TR, RS T i RE R ot K UK, ST % e VERE QO I B . AR
e, KAREEE T HI (AZIBs) T RA ™ LE. ([RRASNAE AU LS, 2R i TR
W NS SRT, B S8 2 A TR ROR AR TR R R SR, HK AR AR R AR 2%
TH4K, SBCRMICEIER BT, S DS T AZIBs FISEPRRH . K R HARIRIE AZIBs 1) HE A AL
g, HALSAE O i AR e VE A ARSI . AL, A 7 DU N VI 5, BEESIN— R B
THREPEAS IR Rk _EIRAERL, B 5, £ RUFBUT 91N R ARES 7 RS InGR R 20, Sl MR HUKZ K
FasE B DR/ PRI TET . R Zn (002) ST IR ARG, HEMIRTE AZIBs (ML APERE . BUAh, it
PR IER TGRSR I SR AZIBs, FEBRIR L A F B b 5] A DY SR A INGR, X Zn2+H357 1k
SEREEAT AT, RORPEAR AR i BK B3E R, T 1 AR A S I IRIR PR RE . B3R T RO HES AR
K AZIBs FIR JESRBEER SLAIAN S B2 5

A08-79
JRAT B AL 2 T A SRR IR B 150K R 2 EE A iy A
NOETTER S SR L BRELET G ML ML ML BRI ML B ARE . KR
BULCRA M ST BRR L L ZURE L ERW B ARRME .
ML EME . ke
1. B R
2. AT R
3. MRTEARE

4. University of Warwick

BT
AL

IR R Hh R AR 2 A ARECAS SRS AU, IERON N —UiBRE R EE R BT M. HAr, K
REE T HI (aqueous zinc—ion batteries, ZIBs) HffmHib A E. MR AE =% E MR =E S i
RN R, FLS B N AT A6 A A e A FEA A I R S D S PR AR, R EL I T A RS
Rel s AT N o B IR — a8, AR T — P A A2 B AR SREE (nondestructive electrical
activation, NEA), JEIEXTIBT% Zn - MnO, FRIBE I T4 1) “HEIL - HE” WoR 2, Sl &R AR 4
WA, IR TR 2 H A G FHRH, 2R AR &4, AR In* "y
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BBl i, R B A BB B A5 i S R SRR 22 £, SUBCRRERARTTIA 78 £ . MUHIFESTEIR, NEA
FHALSAEIER Zn - Mn - 0 BP0 N AL SR Mn - O 90KAF, TR Zn® */HY Y HOBIE; [N, &
ORI B AEAR AL SR A TS FROR, SEBLRT P44, BRI Rt 2 et SR AR ek . &K
W R RIFEAVE SRR, CAESRERE. KRR 7 RbE R IR A RE, JFy REE
BT AT B B BB A . ARBAL SRR T, NEA fERERE. BREFBMZ T T IR I
FIRH, IRBUK R R R Rk ORISR OE T A kiR AT, HESh L RS R A it .

A08-80
Entropy-Driven Hydrated Eutectic Electrolytes with Diverse Solvation Configurations for All-Temperature
Zn-ion Batteries
REf
PN

Batteries always encounter uncontrollable failure or performance decay under extreme temperature
environments, which is largely limited by the properties of electrolytes. Herein, an entropy-driven hydrated
eutectic electrolyte (HEE) with diverse solvation configurations 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 promote 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 entropy-driven
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 < and 1000 cycles with ~72% capacity retention at +80<C. This
inspiring concept of entropy-driven electrolyte with quantized solvation configurational entropy value has
charming potential for designing future special batteries with excellent adaptability towards extreme temperature
environments.

A08-81
ETF g-C3N,@Zn R KKIESRF K REE S FHER
Wk, BT, RIS, Bk
1. MR/RIE TR 2

IKZREFET-HIL (AZIBs) [l 2 A P AV BCAS SO it BE AT I ST A0 e, (EEEBRAR AL i AR T8
ot K% ) S S B 2 MR . AT SRR AR (9-CaNg) 9K A /E N E AR IR AR )2, @i ILig )25
PR F G PR RR T M o g-CoNy 9K F il Vi B AR B 4, i BAR DUK- ZBEE BN A IR, =i N s
FIBTBAAA R gk R 2-3 nm), BAmLREM (33.65 m* g MIEFERIILImEH (FLiE
2-10 nm). g-CaN, ¥ 28I LU R LI 2 B H e MERE: (1) RIFEF MIERE-N. Ig-N S FaeHS
Zn* K Zn-N 8, R TSV, MHiERA K () mAERER (7-8) HeWibhg, HFRm
W T, b AT R R (HERD; (3) 2 FLA5 IR At 78 2 A% AL &, PR s (5 mA cm ™
Y 58.5 mV). g-CaN,@Zn X FRHLIBZE 0.2 mA cm 21 5 mA cm 2 HLif 5 BE R 4r RIS2HL T 2500 7N Al
1300 /NI RKAEIA A fir s A4 BT AR TR M . I HLLL MO, R4 25 11 4 Fa it 7E 1 A g™ R AEHE 800
Wa B ERFFRIE 97%, FECRCREE 99%, FHMINIKsh 1T 284 TAE 24 /N,

A08-82
TR AR T it SPEEK FE W) Ty RE R IR AR 2 FHAR BT 5T

ESE
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1. =mRR¥

KRBT (AZIBs) Effmac ath, RBRARRIN R, BN LB 77 A RE B AR 204
Rz—. R0, BEEERREGEM, BB ANER, KB, &b s, ™R b
TR a2 4k, BR&IT AZIBs M= fb R . EFR R fEd, BT Zn" B P18 R R AL S0t
i, SR AR A . RIR, B PEAOE /AR AT S S B N . THRERRIEAE A AZIBs [ 584
P, S TRALEEBE M BT 35 45 6 BB /E ]« SPEEK S84 W Hh 55 7K 25 [F1-S0,H 15 5 7K 28 55 25 B4 B g
[R5/ B G5 44, IXPiRR Ik 25 14 RE NS 35 &0 PEAR T (4 FR% o0 A, 3 M e b i AR . AR TR 8
BT SPEEK 55 COF A F@fE (SPEEK/DBSA-COF) ARSI GF i, 15 JCiid imyWUBR s R 10 5502 b M S e
BRI, Xt Hd AT RGMERF 7T . S5 R, ThAS ISR (0 BB R P 38 e 17 DR it o8 o I A 1 3
SRR %, B0 5 R M T AR IS EI IR A AR - BRIEZ AN, ThEERAIR I BINEI S T 5108 B8 i
DRI T AL, YISV EEBIAR R AL gy, AT SEI IS 50~ B BR LA, A8 R T Bk s AR

A08-83
Improving the Oxygen Evolution Reaction Kinetics in Zn-Air Battery by lodide Oxidation Reaction
Jiagi Ran, Dagiang Gao*
VPN

Zinc-air batteries (ZABs) have garnered considerable attention as a highly promising contender in the field of
energy storage and conversion. Nevertheless, their performance is considerably impeded by the proliferation of
dendrites on the Zinc anode and the slow kinetics of the redox reaction on the air cathode. Herein, taking
Ag30%@LaCo0s; (Ag30%@LCO) heterojunction catalyst as the cathode, it is demonstrated that adding KI
additives to the alkaline electrolyte can not only enhance the oxygen electrocatalytic reaction but also inhibit the
formation of zinc anode dendrites, thereby achieving a comprehensive improvement in the performance of ZABs.
Under the action of the Kl additive, the optimized Ag30 %@LCO catalyst shows a decreased overpotential from
460 to 220 mV at j = 10 mA cm 2, while the assembled ZAB shows reduced charging potential (1.8 V), and long
cycle stability (180 h). Furthermore, the morphology characterization results indicate a reduction in dendrites on
the Zn anode. Both experimental and calculated results indicate that the presence of I as a reaction modifier alters
the trajectory of the conventional oxygen evolution reaction, resulting in a more thermodynamically favorable
pathway. The introduction of KI additives as electrolytes provides a straightforward approach to developing
comprehensively improved ZABs.

A08-84
2R EWMFTMIK R BT R &N AR
ERERE . ] A
1. BRE M R2E GRYID

FIUEEREVIRK R R DAL 2 4 R RVE AR, FE ] 5 3l TSR PE S e s st b JR I HY R4 (A B
B, 210 2RI, SRbk 4 SR AWK 2 At 7y T i v B 1 BR 1) 2 B RE o AR, R e iAe e v 2=
LU Ha AR 5 F R i £ PO ATLAGI) AN B 35 ) R (361 o S BT A — P A SR 2 R S VIR R . 1%
WHFCER I T — PR B AU IR SR R, B RSEBL T SRR AE 7K AR LR i AR E A7 i BN S 1
VERGARAT RN AL, IS T HAR AR AR U ml A7 1%, A RifE 7 b i i #y ittt i a it
R SEPL A 139 mAh/g R, et 4800 (RIEH A IR REORKF 92. 0% A&, T RF N 99. 5%,
AL 153 Wh/Kg FURER L, 24 CHGEK R NE THRIBREHENREHE. ZHEEEREY
KA HIE R AL AN A, AT DA AL £ 4R T T SR AR S AF A 25 755K, A R0 2 17 2R SN A .
BEAh, I GRAE DL S AL A PERE A RIS, R = BRSNS IR AR e I, D sSEBlmPE RESRNE At RETR
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A08-85

First-Principles Investigations of Aqueous Sodium and Potassium Hydroxide Solutions at various

Concentrations
Jiajia Huang",Yilin Ma?,Qing Chen®* Ding Pan**?
1. The hong kong university of science and technology

2. Department of Chemistry, The Hong Kong University of Science and Technology, Clear Water Bay, Hong

Kong, P. R. China
3. HKUST Shenzhen-Hong Kong Collaborative Innovation Research Institute, Shenzhen, China
4. Department of Mechanical and Aerospace Engineering, The Hong Kong University of Science and
Technology, Clear Water Bay, Hong Kong, P. R. China

The formation of ion pairs influences the mobility of electrolytes. In this study, we conducted extensive
first-principles molecular dynamics simulations of sodium hydroxide (NaOH) and potassium hydroxide (KOH)
solutions at various concentrations (1 M, 6 M, and 15 M). The results show significant differences in the
properties of KOH solutions compared to NaOH solutions, primarily due to the presence of ion pairs in NaOH
solutions. Additionally, by calculating electronic polarization on the fly, we obtained Raman and infrared spectra
from first principles. The calculated Raman spectra show notable changes in the frequencies and intensities of key
vibrational modes, reflecting variations in solvation environments and hydrogen bond dynamics across different
concentrations and in response to different cations. Our result provides valuable insights into evaluating ion pair
formation in aqueous basic solutions, with potential impactions for their electrochemistry and industrial
applications.

B

A08-P0O1
Clay Electrolyte for Aqueous Zn lon Battery with Wide Temperature Operation
MRarE . BREtE. RFEF. M. XN
1. BRRY
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AZIBs still face tremendous challenges including narrow electrochemical window, dendrite growth and
rampant side reactions on the electrode/electrolyte interface, which were closely related to the content of active
water inside the electrolyte. When facing extreme temperatures, issues related to ion transport (mainly at low
temperature) and side reactions (mainly at high temperature) become even severe.

In this work, inspired by the ion transport behavior of biological protein channels, we present a series of clay
electrolytes (CYE). The Zn?* transport number of one typical sepiolite system can achieve a much higher value of
0.97 compared to common aqueous systems (0.37), which can greatly improve the rate performance of the
fabricated PANI||Zn full cells (showing an 83.5% capacity retention from 1 A g™ to 20 A g™). In addition, the
reduced free water content in the electrolyte allows the full cell system to broaden the operating temperature. The
fabricated PANI||Zn full cells can operate stably across the temperature range from -60 <C to +60 <C, delivering a
ultralong cycle life of 17,000 times at -40 <C with negligible capacity degradation.

A08-P02
Balancing Tetrahedral and Cation Entropies for Long-lifespan Low-temperature Zn-ion Batteries
Xk ERSEAE P, A
1. Bp Ry

In this study, we propose a hybrid electrolyte system composed of 1,3-butanediol (BDO), zinc perchlorate
(Zn(Cl0,),), and H,0, to systematically investigate the role of organic additives in entropy regulation and their
effect on improving the antifreeze properties and interfacial stability. The hydroxyl functional group in the BDO
molecule, combined with the chaotropic anion ClIO," with strong structure-destroying ability, can effectively break
the HB network among water molecules and weaken the local tetrahedral order. This disruption can increase the
Soter t0 impel the hybrid electrolyte to encounter the glass transition at low temperatures instead of the
crystallization process. Meanwhile, BDO can also participate in the Zn*" solvation shell and regulate the cation
entropy (S,,2+, the two-body pair entropy associated with the Zn**, including the two-body pair entropy with the
anion (Sé”) and water (S) of Zn** by replacing some of the solvated water molecules, thus affecting the dynamic
ion migration and desolvation energy of Zn?* in the bulk electrolyte and electrode/electrolyte.

A08-P03
BB TR MXene 7E55 SRR H OB B TR A AR
FER2VRL BRI, . R, HOIE
ININIEEE TIPS

IKAPFE TIRAEP A (ZHSCs) HHMBEIRE R, et MMRRATZ 2 iz RIE[L]. 241,
HN PR T AR RS O, S BEEREE AL, B, &S etk EEEHR T KT
B AR, BRZREEIURE T BRASRER D (ESW), (BTG RA R 25T aeR R R IE
RE 7 S Pk [2-5] -

D, AT FEHEH T — Rl R R B 5 SR [6]: 7E 1 M ZnSO4 HLME TR 51 N5 B3 I B3 T CIO,
CAIRTH LR RE I 41 e ESW. BRI 5 Seia a5 RILRIER W], migiiKIER) ClO, & 7 AMUE i m 7 H
R TS, (R T Zn® WY R EREMITS TR R R SR T AL, D RRTET Y B K AR, AR
et K &8 B T BB FIALAT O, AT SEBL 1 S8 98 0 i fb 2 A B 1 5 EAL R b REVERE . /£ 0.005 M
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Zn(Cl0,), 5 1 M ZnSO, i & & Bk & 4, Zn//IMo,ScC,Tz 7K % ZHSC IR Tl 1.0 V &bk
JRZ 13V, H1E 02 AgT B A FLBlmik 6923 F gt (LB A . B MBI AR MOl Zh R 2 29 1E 1.8
V T84T, I 98.1 Wh kg™ IRER S (ThFEE N 180 W kg™, HIMELE 9000 W kg I s B A%
FE 17 Wh kgt IBE RS . (EARIENE, ZE A BRI e HAL MXene #BME R Fh R BT R
UFIE R, AT R B B S s B IR R A K R AR A TR i s S B S
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ZEE G BRI G AR A TR, ERM. ARSI EEEN, HHTHRYE
He o EWAME, RIS MEIR I A G STV S AR, 4G TR R SR B e 55 T A 3, i Ak
PR FEIRIR B SR B 5 G 0 2 |25 G RNE IR v 2 R KIS CIR1JE T 6 (PEIPAG) ik
[ 33 e B A SRR MERR, AR SO T — P T B R [l I AR A % ) BT IR 28 & IR A I T 20, T
SEHL T PE/PAG E A PE A PA6 H 73 () m Ak 125, LA PA6 470 fE/K REEE T I DI Re ALY . H
PAG 2/ 51T BB LT 4ERR I (GF) FF2 AL T 2 #1452/ GFPACa E & IR, it Rt ht
VA (1 e g R 424 A0 = 4 22 FLEE M I B 707 0 8O, A ST T B S T B3 — ik, BB NGE T Zn2+
PIUTRAT . [FIN, PA6 Rl GF HiABI B 4L . WALE—k, WESCE 7RI MERE, G
TIEEPIB FRIRE ST, FRK AR XK. 3T GFPACa @225 1) Zn/GFPACA/Zn %ot A4k Fth g B H
MAHIEAFEENE, £ 05 mAcm-2 IR E (0.5 mAhem-2) &4 F, AlfaEfGir 2114 /MLl |, Bif:
4 GF BRI T 40 1. GFPACa F@E L EAAE Zn//V205 4 it ik 2 b R RE/S 2156 UF, R B &R A
TEFRREE PEAIANH] [ R TERE . LA 45 578 0 IE B GFPACa BRI AR TR 4588 B I ARAT AR T F e 1k g 7
TR . A AAMCA 2 ZE G ERNE R S EL IR A TR R, RN 2 25 58k
VR FIEETE BT R U R I AT ) R R AL S PR AL T IS AT I T R
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FEREARZ A AR RIAHE Te B¢ CuS/Cu2S SR FBEE Zn2+ Ik it -1 2 -H BT AL AR/ A BN Koy
BRI

33



Hh E MRk 2 2025 A08. 7K Z& HEih

ﬁ‘kﬂj\ i”@i‘qu\\ j@ﬁ%ﬂ*
A e ) [ I F e

B B P DT AT s A A 5y 2 A PR AE K RIS B AL A o S P i S, R ARt R 1 R o e PR ]
THKRE. FTFRATHEEFA RS il (RCZIBs) HIFHHA CuS MMk sy 48 b PR A K
T T o e R ) — PR AT I . R, SRBRRLH R AR AR MR E M 22 DA S A 2 I R S e e
Z AR RA ISR G R R RS T H R R . AFE Te B4 SE, 2T ARSI TR
M) Te-CuS/Cu,S-20 fitl. FEIGTHEAESE, SERFM AT LA d Ao LSl Zn® W, FE N
B LS PO A R . B ASAL nT DAD R FAH B, AT SEE Zn2+ B Y BL,  T Te B2 0]
DAMISY Cu-S %, AT S<Bl m R AL SR . IHbAh,  Zn®t ST W B -4 2 - A ML A o, SR 0 4 2t
FETTHR w0 J5 S A S B VR IR e S5 T T Te-CuS/Cu,S-20 A& (0.1 A g™ A 229.5 mAh g™
A K IE AR e (5.0 Ag™ BFEFF 2000 VU5 28 B AR5 %N 95.4 %), MnO,//Te-CuS/Cu,S-20 4= Hi
WL T MO B RGFR (fE 5.0 Ag™ 444 FIEH 5000 R, AEMERN 100 %), EEAALSME
& @ AT T s BRI ). X AT J RCZIB FF K itk e 4 ) s b Rt T — AN A A

A08-P06
BUREVRRA X R AZIB OKREE TR BRERSMNEEH

o INEE

L RAuk

WALREW S Z N TR, K, fERESESUR. HEIH AT NIE, CPDs TEfifREAIR (1t IR 1E
N EBAS IR FE 80 o FRATE I B i £ — Fb A A sz A oG, B B RO /Ny 1 AT
B F IR G S, AR R IR . 7E SR BORAE IR I R R A7 3 55 ik SR S A g,
RN B TEEE T AR IHZ (W ZIE S BRIt mss T, I i vl SRG Y BIAER B ZE R 2 41
] 5 B T T A B T VA A S F it o 3R (4 [X 23 25 R 2 4845 Zn||Cu BB AE 5 mA cm™?, 5
mAh cm? i 4000 &, CE X% &iik 99.85 %. Zn||l, HUIBIEHEE 60000 &, 758 {RHE% 88 %.

A08-P0O7
Metal-organic ligand cooperation enables stable high-capacity vanadium-based cathodes for
low-temperature zinc-ion batteries
B FMIB. A
1. BpgRy

Aqueous zinc-ion batteries (AZIBs) represent a highly promising next-generation battery technology.
Vanadium oxide-based cathodes have garnered significant attention due to their optimal working potential, high
theoretical capacity, and rich electrochemical interactions with Zn**. However, while conventional metal ion
intercalation enhances the structural stability of vanadium-based cathodes, it simultaneously increases the Zn?"
diffusion barrier within vanadium oxide interlayers. This study developed a one-step hydrothermal method to
co-incorporate both metal ions and organic ligands into vanadium oxide. The metal ions act as structural pillars to
stabilize the framework, while the organic ligands effectively reduce Zn?* diffusion barriers through electrostatic
effects, leading to remarkable improvements in both capacity and low-temperature performance. The resulting
metal-organic co-doped vanadium-based cathode demonstrates exceptional performance, delivering a high
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specific capacity of 314.4 mAh/g at room temperature with outstanding cycling stability (~88% capacity retention
after 5300 cycles). Notably, it maintains a substantial capacity of 155.6 mAh/g at 3 A/g even under extreme
conditions (-40<C), showcasing its potential for practical applications in harsh environments.

A08-P08
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IKZ B R HI (W1 Zn-L/Bro i) fA7E™ B 1 B EAT A, S80S BRI RE A A AN il 0451 2% BA &
BERHAR M Rk, A FECRIPOE R L. TR, AR FRRGE T — P T R B (1) B R T 4
Rl (x4 ZnMn-NC/IGF) [FIA BT -IR B - AL Sk e, DUE A2 i I FB I G o SRR S0l AN Ah itk
S DA S BV T SRS, PR R AL S AR 5T 2 UL IR, TR IR X MR T s B TR AR R AL
R, JE A X AR ZnMn-NC/GF R, ISV R AR 25828 T3 RA ZnMn-NC/GF KR i<
R Zn-LAAE i S R E 120 /NN, RO (CE) 3fR¥77E 90.1%, HAES A g'MIHMEET
234 30000 KPR, HEARFFRJEIL 95.3%. HAh, KA ZnMn-NC/GF [l it Zn-BrHiit G
HREZ IR TR E I F R I A, 7E 0.5 A gt HIREE T, PRGN 175 V. X R -
- A, SR S 2 ) T K R B - o 2R FR I ) TBCR IR, SRR K R - R I R R R S
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