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Unlocking High-Voltage Lithium Metal Battery via Solvent Screening and Interfacial Manipulation
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Parlous structure integrity of cathode and erratic interfacial microdynamics under high potential take
responsibility for the degradation of solid-state lithium metal batteries (LMBs). Here, high-voltage LMBs have
been operated by modulating the polymer electrolyte intrinsic structure through intermediate dielectric constant
solvent and further inducing the gradient solid-state electrolyte interphase. Benefiting from the chemical
adsorption between trimethyl phosphate (TMP) and the cathode, the gradient interphase rich in LiPF,Oy and LiF
is induced, thereby ensuring the structural integrity and interface compatibility of the commercial
LiNipgCog1Mng 10, (NCM811) cathode even at the 4.9 V cut-off voltage. Such universal screening method of
electrolyte solvents and its derived electrode interfacial manipulation strategy opens fresh avenues for
quasi-solid-state LMBs with high specific energy.

A01-19
F A G B BV R R L TEM JRALRAE
A
JZ11R%

(] 7 < o PV DR G B SR BB o 1) BB 2 8 DA B TR () e A e T A 2 O . SR, TS LR T A B ) T
e B H AT R P E A iR N R R —, FAR PN B AR (1) B AR VE I [ A VT 1T 5 SR P R
(2) BE R 2 7= A ST AL 5 SH P i B A AR A . 3 26 1) B AR G 0 T Je i R AEF B A N, Reiillie &
T R WA R AR 0 AU O S I AR B TSR NE S . AR SO G AR I M & B T B 2
LLZO [ 25 HLAR 5T, 38 J5 A PR R AR A4 38 H P AL SR AR ) &R LLZO/Li ST, D9t 9t DA b ST il R O B E i s 4h,
BATTER L %] 1% e FLTH] [ EER 2R BT I AR R 7 8 WA 3R = 248 4 S8 S s B2 454 DA 4 g 7/ iR - 72 S T A P s 7 =,
TH R ST AL G 55 LI AR B, AT 38 G A5 8 A i DA % Y ok SR T AR P 23 Bt o 3K S8 7T 504 B T i O [ 25 SR TR AR 1 — Rt
A, I HERN T — AR ZS H it I R R SR AR S AR 7 %

A01-20
B R P A RO B AR A IR
L

RO ER R 5 TR B

DU 7 it oy AR — O Rl e BT B P UM, PG D, Z0AMR B RS SRR IE, SR
PR R AE AR5 R A o 5 S0 K7 B it A S FELRT . SEN DA RIS SE, XS ERT RE 155, B LT X 5
LR TR RAL T BARMERLI -

BEXT OB AR, AT A Hh RTER P AT 3 AR R A FL b A B AR A o R S8 AR R P O B o B A RE ), HLHAR R
ITNFRHRR, PR MR, B ERT DU AR SEI LLL RSS2 M AR 1L . FRATE R4 4
TAE A AT BRI RR . AN AR B L N TR RS QIR E, BRI T KR IR A IR A E
RRAIE, JE T T A A R VOR A AN AL 7 AT AR AR A . SR SUEE G5 A5 J2 FRORT 7 0T S5 5 B S M A
REMHEE 7R AR E, ST LR GME SR Mg, BAER. RO Yok, T, HRBUZHR
rers AR PSS T A A P B R P P D ) A

FRT, 2B LR i, BT A EZ i (ZABERE . TR REUR L 58 B AV 4% 30 R LRI,
IR i A BRI SRR A A 4

A01-21
5 HAE T B TR AT
TRC
TRAIR

JETE LK SRR E RS e 5 1 R AR R AR, SEOb A S0 -8 TAR A e A2 e, FARF
PRBUAEBL T LA 226, JCHRRT 72 1 o 3 AEOSIAL YE% 10 o T~ B T A 2 T M HLoh 26 S 6 1 F B B . i —
B PR AL 78 1L S PH A0S 7E B IR L T RFSREALIR R, SR DAV LS RO IRAS . JEk, b S

5



T EADRER 2 2024 BEER — Jm th SRR 2 AOL-RERFE S A7 il A R

FF-H A A AR, RRNS ST BT s G RO R AR AE G BRAR A T I BE A B . X RRE G R L SR RHE fE RE T
T E A S (AR, PE I ' R HE A0 B RE IEAE A e 1 & rh kAT I 8] (R0 U A7 o 1 AKHEIROE 78 i SRR R D
FHRH - BT REAENS . 37 R 0E SRS LA AR I S LA A B A B 75 T (R DG BEAE A
A01-22
FUERLFERE Rt A S EE B R
R
MR

TR R ML AT R, BSBEMRSSEENGSEZH T 2. Hh4aEa A Eik 3860
mAh gt S LEZR R, WEASHEMR, U LLZO, HARAIRME. RbULGRAE . B 5 i ik fae 5 1 A58k 2/
HAL S SRR, BRI Bt R s LU B R v e A R T ORB . AR LLZO Ji ] 24520 4 o v M 11 SIS o I P 36 52 R T 481 o
XF LLZO F3fl 2 F0 S i vt 5 el . AR TR A LLZO BINIMIR 0% 3R Rl 28 i E ZR B, [F A 12 51 ek Ak
K FZRFE . 1 LLZO BRI AL F ZR TR P AR R R g BRI, AT T — P B 9 s- A 44
RIS M (PTFE) 1B LLZO SHL UM S 2, F A AR A /IR T 14 & AR B FEHORE )Rk S2 i B TR = AR 1) v R ¥
WRLFT, HIERT Ik LLZO BINUMEER . RIS 2% PTFE BEM =R B A B T LLZO 55 Li () SIS A R, ph b s/ D A it
AR S B PT. RI, 78 B T R-AF 4R 1 PTFE 0200 P R, LLZO SEHEXH AR H it m] ASEEL 0.2 mA emt HL 3 2
JE L 2000 /N AR IR, I R R AT A S mA em ™. Ah,  ZH R A B R AR G 7 AR 1 NCMI81L 4 Fi i
W] SEIET PR AR e RN e e

A01-23
BRI B RR A SR IEAR AR BT SUE R
e
JTAREURINE K

RGP M ) e A SR B T A A RE R L DA I AR R e R SR T R EOR . 15 TR Bk
BRI RN, B s e RSO A RO A TR PR Bk 8 L AR O B 1 AR REARR R FE 1)
HETTIN Lo BN ZAR T L S 3N 2 13 BOR BRI A ko, BATAAA G BRI S i e vE N T, SEBUA R
TV ) DR AR TR 42 L 5 P S T R AT AR S0, SRS A R P RE SR M RE BRIV R G AR B, TR T BRI B A I A e
IR R -

A01-24
B 2 FRL VL SR TR 9
[7D'8
LR T oK%

[F] A P VR P R 2 A AR GBS Wi, R 2 R 80s . Rem % e TARIR VO e 5 2 iR % . AR
A o] 25 PR M AR SR S FE B T I AR 22 B, b A [ 365 P Ao (A0 2 A A 2 ResE 22 . AV N S0 T e s e 22, DL
R PEAA R LEARG A ok 2 BH S (R A R B K B8 S S5O AR R A ST 2R 355 o 15X PEO [ 245 FELAR R - i 1 T AW 7t T 5 72 v
B, RETREOE- B LAEN, Bt LiNiggsCogeMng:0 (NCM83) KIH A LiNbeeTigs0; (LNTO) 2, FINHAM3
Z¢ Nb/Ti [T R IERAT R (CNCMB3), 3k43 T Fasi 1 4 B A A AR 53 - w0 R IEAR M o X — Sk B 44 B T LG A
TR 4.5V TP A Bt e ] A [ A4S AR DT -0 A ST A R AR il R, LA AQTRSI RERINGR], otk PEO R[4 H
fif I (PEO-AQ), JRAL AL FE Hi b FE or-mi il SEI B, RIERFHENSRAE Li-Ag &4 2, AR NI E LiF/Li;N LHLE. & LiF/LiN
THUZHEE 7 SEN BEHUMKGESE 2. LiF B m A miAg, LisN BA SR 77 A%, PEhEESER 0. XA
SEI Eng, FRATHCRA AlL O XS 4R LidPS4 B A AR AL A s b = Fa e M. 355 T Al O XUBZMEIL
P LRI S AR R AR R L Li20 A1 Li-Al A& 52, Bife 7 5w a3 7 i Bk g S8 210 2.

A01-25
S Z i A 57 AR 70 (35 R ) Lk R ) 82 P FE A
B

i N S

H IR I R B LA 24 Dy b B 28 - LB AE AR R RN, el T LT A A BT M R S B P PRI, SRR T A
6



T EADRER 2 2024 BEER — Jm th SRR 2 AOL-RERFE S A7 il A R

Ty b BT 5 S50 LT P R DR 4 T A e DRGSR R LA s AT R RS 1) SRR R 4R T TR IR S HL R T I BOR i8 42
2 AT TR BLEAT TG P B LA R Sn AR IR A SRR 2 30 AR B0 B AR o B, SERIT Li+fE AR P PR
HIE S 1M AR S TR A, I AR A AT e — B4R T Sn SRR ARIER EEEVERE . BRATTIUA A Sl i R L 4%
-400C T HRIE 7S HLRE ) A AR R S 48, 9 S BURIRL e A0 HE BEAE e LU BE FE A AR P I DR A SR SR o AR F 32 2
9 LR T IERE .

A01-26
W R B KA & R At
AL

MK ZE

e REEAE YRR R (L5 & 3860 mAhg, FEHE 0.534 glem3), HACA B (372 mANY) J5, 1K
TREETH Vb R R TE, SR B — R iR A R 2 R f b A e R — . AR H RTHE S8 H it LR 2 11 75 [ 5 1k
R, BRZRET I E AR, 55822 b i S a I R 20 M AT b i) 22 i 2%
BRI E T RGN I, 2019 4F, 87K T4 8 FO b i 28 B REDRLE], 7E 300 Whikg. 1.0 Ah 4 4 & 4t Hat Hh s B
T 200 JAREE . 2020 4, BEH T A R R A 4 e b A PRSP AL, UCTE 350 Whikg. 2.0 Ah BCEL it S
T 600 KAKAEIR.

A01-27
RERLAH BT i S AR A R
Fi5E
WG INE S

REREAARE, W RE ., AR, BABISAER. EFE. BRI B G550, 2T e
R T I E R TR SR, BRRE . S RESEA R SR R AR P AR O . AR SR EIRERR
AR, E RG] T AR T AR R SEPRN T o BERTERE CURAPRARRIZAR K T R RS, R N TN
KE G MR TGN R SEE ARG B S BH A REMWE T AR BUZAR, $Em T AR T i,
KIEFRT T RESE SRR E AR E 1 o

A01-28
SREBMINEERE & KRB
PUREB

WL Tl oK%

AT e FE e e B RE <R A PR it b D) RE A R T ) BROULAA) B R E T, B0 I T DD RE A2 5 K PR T PO B S5 s A LA 25
REERLE I, AR REER 18 I 387 e Jm A — R b D RE 2 & Sl AR OB, R U r A RHROU AT B 428 R £
FRIIGTIT: LAESL T H AR 012 M AR E AR FE AR S T R &V T, o ORI TR A PP 7030 i AR 5 ) 5 T A
TR, Mk 1 FAR T AN AT 00 AR (0 5% I MERIEL, 2] 2 K8 T UK R 70 1 e TR AL S T K RUBE AT AL B ARAE T 12, R 2 DASK
BYUOAIE T AT 50 AR S W 1 25 AR TSR T G5 A IR BB TRN[3, 4] 342 T IR E A4 M SEIAR E N, 3RS T e e
MRS E M2 — i L RE R 4 ALt [5] -

A01-29
B TR TR AR o 2K 1 R ek A R AR
RAE
WL Tk K2

e e HLTHL AR A AR RE 2 ) T HUMRVL . JRATTUTT T — S R T el , & IRAIR 20 3 AR 20 1 S5 M0 RENS FE 19 BRI I F
BRA KRG AL (DND) A L+ 5, X F 7 HB 8 SE sUBELE], 728 & LA SR IS . = i
CEl Wi Ftii )=, IR T 1 i el s it i s R AR A R 78 ORI RE . AR of, JRATI A 4304 — R 510
IR SR BT IR S M RE LRI 7T, SR B B k7 T -l > T A M 2 . A, R A A R B
(EEEN AL Nibl gl

A01-30



T EADRER 2 2024 BEER — Jm th SRR 2 AOL-RERFE S A7 il A R

AR 4L i b R AR % L

B

[ R N

A A TR ATE 42 - F e o B2 K i A
A01-31

IF] AL it AR SR T R S BERF 5
fiF

ERN

ZFSEABEMCRAE S AMER AOMBMRRABESNANE B, EITRRRRE. %4, TR R
ST RARKIICH . IR, RIS it b e 5T/ AR ARG S i B A2 e 2 AR e A . B TR HLBNE
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BT RSB TR R R - B RE, DARICKZR Si ekl BRI IGE B T RIRE Y A, IR BRES Y Si gk
Bk (SiNSs) LI —4E Si ke (SiNws) By DISCKkZ: Sio NERL, SeBl—4E SIO NWs [ 4%, 254 RAE S P
WIER T H AR ARSI, B m R Y, SR WORRARSEAT R, S =4E Si0 9K (SiO NNs) il
#BL Db, A4 SIO 51A S RE LR LU ERBE IR A5, P S B T A Se R [RIRE 5 B 1K) SO, NWs (1 4% 14

BT A B P ARSRAAL I N R, DAARER BT A SiNSs AREIR . ZEENBRIE, R AV B E R R AR
FE, Af ZW SRR SOKRE R A OB, RN KT 2 T AR B ST0,/SIC HE 2 FFaad 1% 3k 5 2 U AL oA SRR K 7
(GNSs) A 2% 7 SI@GNSSPl; L SiCl, sk, @it S B TR iid i, #1467 B4R 90 nm (¥ Si NS,
R T EINE B TRTRIL SICl, 38 R % Si NSs 4 KM,
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N, BT EAE YV B SR DA IR A T AR R T IS . AR, A AR T R AR R S B IE TR R R
ARG, AR R 300 Wh kg-1. Bl i34/ 23 0 lt e s 25 FE AN 2 VeGSR, &)@ it 23 T
WEFEE AT R, JUH RS R L RE (0 < L A v 22 A B B 1 FlLih, OO R SR AT T Qi & . 28T, BB B
0 <o FELVILZE AR PR AR E IR AN 22 A 7 T e 5 EL K ARk, R i AN P AR R T AR A PR 22 L B B ™ o

FT b, BATRSE)E Bt A T RV T, BUG T — RIQIEEE R . FEA: 1 FT /N7 1 St i A 5%
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W R GE A BAG  VE AT A . SR, REMORME R i L I R S KOO, S BRI E A R

A TAE B TE AR R G RERRL T 45 i KRG I AT B N HEAT G ) 1) J . 155, SR P URAEAR 1) R R I 8 IR B Lxo
FEMBHEAT A Shoh, FOmUE IR A rT AT DL AR S, e PR SARAUKA R TN Ay A R, iR
(6] 7 T 3 Gk 2 R (0 SRR TE i N RIS K KIS, HALE TiN 5 I RERRL R I SN BT, A e
ML T HIGE S, TR I H S 5 AR IR AR e e S A 6 MERE . 7E SSCCITARIRE F, AL 5 I RRHH B BLH SE AR 2 1
HIAG2EPERE . AL 2RSS R R W], BB FPEHE 100 (IG5 (£ 42 850.0 mAh g-1 & HILMMIKE IR, SRR
MAJE F$] 0.2 C BHTHI 4 850.3 mAh g-1 & &; {EHF 54 TOF-SIMS AT A AT 4 R, WEMELHEA RIFH A HiE
e, AT B TEHLAL S o HUBE £ 1) SE .
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Approaches Towards High-Energy-Density Anode-Free Lithium Metal Battery
TSt

THHER 2R YINE BRATF UL B
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20 7B R A AR . AR SO T B Li-S Mt ALk RE, IS Se, JFRE Ser, Sy PR RA = HIEL LA
(NC@SWCNTs) RSB ARMAHEIR A, il T HSFIEN . Hrb Sey, Sl CO, Ml -l B AR 5170 HE =4 2 fLI Ik
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B, NC@SWCNTS 15 EAMY T Sey.Sy A =3 (8] BR sk 25 87 A0 o (A4 A5 2y B4 22 Bl T B 2 At vy 3 O AE 42 DA ik 9
TR BT & RG-BE E 7 (Sey,So 1IEM, HA L S HEh 1 SR ALL Se BRI L AR R, £—K
HHOER SR IR B 85 TSRS 5 Wi, NC@SWCNTs@Sey 2So g LR R I AR R PR FRFRE 11 (0.2
Ag T 200 KA SO L2854 632 mAh g7 RIS (32 MRS (2.0 Ag™ R4 415 mAh g ). NC@SWCNTs@Seg,Sos
B SRR AL 7 Ve RE IEAR BT e vk SR, T HOAE B 3 TEAR DA SE I v B8 B % R A PR ) 2 B B A 3R T 7 2
AR R LR P AR AT Hi
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A01-40

Thermodynamic Tuning and Database Construction on New Energy Materials
YAy

N PN

The rapidly increasing consumption of fossil fuel resources and the resulting environmental concerns have become the most
important issues in the world. Therefore, an efficient, clean and renewable energy source to replace the fossil fuel resources is
urgently needed. Energy storage and conversion technology is an important part of modern energy system, which involves a variety
of physical and chemical processes. Through the theoretical calculation and experimental methods of thermodynamics tuning, most
of the problems of energy storage, release and conversion can be solved efficiently. At the same time, the accelerated research and
development of high-density hydrogen-storage materials are critical to the transition of the energy economy and the realization of the
carbon peaking and carbon neutrality goals. The data-driven research paradigm-integrated high-throughput calculations, database,
and machine learning is appealing to accelerate new material development. In this talk, | will summarize the recent research on
thermodynamic tuning and database construction of new energy materials in my group.

(1) To solve the above problems, NiTiO;@h-BN and CoTiO;@h-BN prepared for the first time are introduced into LiAIH, by
ball milling. LiAIH, doped with 7 wt% NiTiO;@h-BN, selected as an optimal doping sample, starts to release hydrogen at 68.1 °C,
and the total amount of hydrogen released is 7.11 wt% below 300 °C. The activation energies (E,) of the two-step hydrogen release
reactions are 55.93 and 59.25 kJ-mol %, which are 45.8% and 69.0% lower than those of as-received LiAlH,, respectively. Under 30
bar hydrogen pressure and 300 °C constant temperature, LiAlH, doped with 7 wt% NiTiO;@h-BN after dehydrogenation can absorb
~1.05 wt% hydrogen. Based on density functional theory calculations, AINiz and NiTi, in situ formed nanoparticles during ball
milling, can decrease the desorption energy barrier of Al-H bonding in LiAlH, and accelerate the breakdown of Al-H bonding due to
the interfacial charge transfer and the dehybridization. Furthermore, NiTi can enhance the adsorption and splitting of H,, promoting
the activation of H, molecules during the rehydrogenation process.

(2) A novel homogeneity reinforced carbon aerogel with a well-interconnected porous structure was constructed by combining
a flexible carbon resource from biomass guar gum with hard-brittle carbon from polyimide, to overcome severe shrinkage and poor
mechanical performance of traditional carbon aerogel. The supporting carbon aerogel-encapsulated PEG produced the novel
composite PCMs with good structure stability and comprehensive energy storage performance. The results showed that the composite
PCMs displayed a well-defined 3D interconnected structure, and their energy storage capacities were 171.5 and 169.5 J/g, which
changed only slightly after 100 thermal cycles, and the composites could maintain the equilibrium temperature at 50.0—58.1 °C for
about 760.3 s. The thermal conductivity of the composites could reach 0.62 W m * K, which effectively enhanced the thermal
response rate. And the composite PCMs exhibited good leakage-proof performance and excellent light-thermal conversion.

(3) Anovel CSE membrane is proposed, that consists of interwoven garnet/polyethylene oxide-Li
bis(trifluoromethylsulphonyl)imide (LLZO/PEO-LIiTFSI) microfibers. This CSE exhibits high Li-ion conductivity and exceptional Li
dendrite suppression capability, which can be attributed to the uniform LLZO dispersion in PEO-LIiTFSI and the vertical/horizontal
anisotropic Li-ion conduction in the CSE. The uniform LLZO particles can generate large interaction regions between LLZO and

10



T EADRER 2 2024 BEER — Jm th SRR 2 AOL-RERFE S A7 il A R

PEO-LIiTFSI, which thus form continuous Li-ion transfer pathways, retard the interfacial side reactions and strengthen the
deformation resistance.

(4) We show our results on establishing a Materials Genome Initiative database and the property prediction based on machine
learning for hydrogen-storage materials. The datasets are constructed from published papers, Materials Genome Initiative databases,
and high-throughput first-principle calculations. A hydrogen-storage materials database was established and hydrogen property
predictions are carried out by using machine-learning methods. We believe that the accelerated development of new
hydrogen-storage materials would be benefited from our database and platforms.

A01-41

T SRR RO KR BB ek ST SR AL B B S A S A R ST
pUpiZ
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A01-42
Development of Solid-state Electrolytes and Cathodes for Mg-ion Battery
= SCHI
PlIPNES

Mg-ion battery is attracting increasingly attention, due to the high natural abundance (2% in the Earth’s crust) and high
theoretical volumetric capacity (3832 mAh cm-3). However, key issues, such as the shortage of suitable electrolytes and electrodes,
remain unsolved, hinderring the development of a competitive Mg-ion battery (MIB). One of major reasons is the slow diffusion in
solid state, originated from the bivalent nature of Mg2+ cations with high charge density. For the electrolyte, the Mg2+ ion
conductivity in solid form could be improved to the order of 10—4 S cm—1 at 298 K in Mg(BH4)2-xNH3 by incorporating oxygen
vacancy-rich metal oxide nanopowders [1]. Results of AIMD simulation indicate that the surface oxygen vacancy can capture the
[BH4]— anion in Mg(BH4)2-xNH3 and promote the fast migration of Mg2+ cations on the solid/solid interface. For the electrode,
doping of Fe could accelerate the Mg2+ diffusion and enhance the structural stability of MnO2, which exhibites a high specific
capacity of 205.9 mA h g—1 at 0.1 A g—1 and a capacity retention of 85.2 % at 2 A g—1 up to 1000 cycles [2].
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AR T LiYHER, S80B-H bR kR, BESR MB, M2 E M, 1M & 8425 T 2LiBH,~MgH, FI7EF
FasEtE, RIMETE 50 KPEH 5 i A A B RFEIE 90% LA Lo 5, SR 1o I & @A Vi ied F v, DR Lo I8 4
JE B B 7 A VTR AR v o i FU 25 BRI T IR B B VR, K B R MRS T BT, R SR T
2LiBH,~MgH, & & H 4057 1 3 £ E H

A01-44
FCHumRE M BT BE
a7
Beijing Institute of Technology

WG RS HIOT R R R 2R . B TR S B A S5 07 AN TR R - B LB W IR UKAERL AT i%
KA — P RS AR A RLF & o SR DAILCHERRIEA RO BE STk SR S A I, ARG N BB T2t RE R 2
FURWRLS, &R TR 2R > TR RIEA (s il R ek ) B0 TR A K IR R R, Ay T Ay
A AR AR SZ B, BRI S B AR AR R R PRAR L AR R Rk TR, A o T 2 L BRI 2 25 65 A ) PA) 1S 8L 48 s L ) FE R

11



T EADRER 2 2024 BEER — Jm th SRR 2 AOL-RERFE S A7 il A R

X it BEPE BE RO RZ ML A SR T REPEBE . R R ST R T — AR MR RE AR oA+ RO ik, AR LR A4
Bl 2T 1 1E] S AR SR AN 2 LTI AN ) RUBE 0 AR A REAT S5 A e i, R T ISR E R AR S T . A MY
DIBEREREH  H SRR, Sl T 387 231 18] DL S A s SR P R i R 1, ) T SR A
WAL, BhSEBL T L SRR RIIORIS, HFRREAAR G LY F RIS N o 23R i AR
MTERRIER R 2 4E N T053% BEISAehl g, LA R SR A e a1 AT i 1S O 2t e

AQ01-45
EA THRR IR IR B N T e B 7 it
D BF 0
e R
B A T RA AR, ety $alO8RE E R EA M RSB ARRIEE . SR, ANATI R Y

PR FEUCEKER AR, SERAAERERE TR, B Pk R, A PRE] 7 H BN . JFH, X T4k
R RE R OR UL, S ERIRUT AR — IR PRV ST . 8%, FRUIRIE R B AR WREERERE . RIS 1R
il BT, CAITR T 2 M ENS RTS8 15 . R BIRT RS AR el T AR AR AR Al 52 B e BE T RE 6 51 NI4T Y
REFL, PRGBS f R 9 S N B g A T TR BRI A

FERE, FATHE T — P BA [ ZUAH AW AR A RL-5CB D T BEVE P BOAS IR« XA B MA AT A s Insi) B i sh i,
A UASHAS T B B OO, SR BT R th A, TS B B A KOF R Zn DIRUT . WA AT EL 5CB SINERSTM
i AT AT DD A B 1 AR, G SO AR TS T S T R A AN ) AT EE Zn2+ )3 I TR S . SN 5CB
A LR RAE — R 9 A AL 2V RN b 2 B L 53 OISR RSS2 18, 40 Zn||Zn SRR FLHBAE 0.5 mA em—2 7] DAAZ € fi§ 34 2000h.
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Bl MgoNiH, PR K A R ZK Ni 5 Mg R fadts, i Mg i RG22 i o, BT 2 25 57 Mg IR gl Sk
BEo [FIIS, JEILIEHIEREENS (8], KR ERIRIR L, WS I sCEE R T MgH, il 0k A R S i, S8 T MgH; i
AP, FERR T T B T R Sk R I T RN L o AN, TR T R T B R R R
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R TR — . EEAERR, MBS R R 2 HEE A L 5 mg em-2, fFHIEAERE AR K0 1 o5 EEARCON A R, #
ASEBRIERE AT YT o 5] 2 A0 e o7 i 1) B T — S A S J I FH 75 SR 1 e 4R R AR R (10 mg em-2),  FEfig vk
PER R A K SS (BN ) . B S T 1), FRATRTHAZEAR 7 e e AR LE B AR 4R 1A 33 5 THT Pk, PR T
I B A 5 0 1 v o A S SO SR, R T e AR R JEE 1) 22 FLIE A AT BB 4 (Energy Environ. Sci. 2021, 14,
576-601) [1]. 7EULH:AL b, FRATEFET R T 20 @ B 5 vE w8 NHA+-F-25 5% B[] (0 5 s, S T
Ni(OH)2 ¥ /5 B 77 Tl f AR SRR (&R 700 nmD, S T HPEBREE R b ik 29.8 mg cm-2 1 sy AR A, &k Ag 1
% 7144 mC cm-2 (TR L5 B (Adv. Mater. 2023, 35, 2211603) [2]; LK MnOOH 9k ARifh, 78 Fmck tEARHRIE
IRBOSEISUER R, 4 HE AR N A B 8 KAR EL K 0-MnO2/6-MnO2 SR 454, %45 Rl BT IPiES R Hir
WA R HH B 9% & 30 mg em-2 (1) B SCHEEARL, T ss St /E B3 1G58 1 412 8-MnO2 [14% )5 % 4 17 I (Adv. Energy Mater.

13



T EADRER 2 2024 BEER — Jm th SRR 2 AOL-RERFE S A7 il A R

2023, 13, 2300224) [3]; k4t TATEAEDT S )@ /2RI S 1T 2H 2R A Ak 2% R D7 T f&8 IR AT, S th 1 A A7
YK BT SRR AL A, EE TS AR A O 1224 (Nat. Commun. 2022, 13, 1409; Matter 2021, 4, 2902-2918;
ACS Nano 2023, 17, 25357-25367) [4-6]. fE FRBFFIAA RN, iTHFRATR A BT B 7 B H M B i 2 M ER, 1E NiCo )=
W GRHED FAMRIT AT TIN T RO b FE R, A HAE 20 mg em-2 (¥ &2k F 583 10.9 C cm-2 (#id 4L
P25, EL7E AR 2 BTt 100 355 (R FFR ATIE 72%. S JR AL SLI0 AR T, FRATTIESE 1 210 1 SR BT 88 1 m] {2 ik 4
BB, B v U R T AR T S, RIS d R p ARGy, RETT AR N A T R PR A
BB 12447 A A2 0T B (1 3% T 60 o A1 SR 9 85— D ) TR S K ot T A PRV AR AR 375 1 ) H SR B A 4
AIE— e REE L HEsh i RS E R R BN A (Adv. Funct. Mater. 2024, DOI:
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PR B JE A

A01-56
gk & B FEN MgH2 it TR e F L]
R, 50
R R

L — HREAIEAR G TR I E I, R R ARG IS UE4E R AMTTHEH T 2 Fh it S SR SR o X — B o 7 [
AREET, MgH2 DHFC HS 6 1 B R AR % B T O & A RS U R, (E SR R AT 52 315 e ) FA R 8 A28
HIBN 73R R R )

AR LTS MgH2 B 772400 1), 42 4 P A5 5 J5 756 MgH2 [ ele bk S . Sl —SRiA RGO i 4 T
Pd &)@ M, o 7 IR RS i 2R GG, JREZ N 1.6nm. FLRAL A R P SRR AR T EIE R, A AR
FT MgH2 B AR o FELE SRS b, AT SA K T PANi XUZ 4@, MgH2-PANi RETRHL T B ARG M EUR & 422 K,
LU 22 AR IE (R ARIR BE IR T K20 20 Ko R, ZRGE R AR EIEES = (6.36 wt.%). BRI (1£ 480 K 135
MPa T 200 #2 IR AL 4.3 wt.%) VLR RIFIEIAFaE . FRATRIN, BRES 5 XUZ G @M 4546 23 5 A B A PANi & 417K
Pd/Ni %A1 PAINi 35T, TERE R IR EED R, X EE Bl /e BEA B EE R Th 38 SRR S A7 A . FRATT o R W T & i
HF-MgH2 R G TAE KA T BE TR SRS . BT AR T PANi &£ BIFRIE MgH2/Mg 1) d 550 b A
R R 7 S A 0E, AR T 20T AR PR B o X TG T J5 7 S - PR B 0% R AN 22 ROSHIGHEA 51) d f h L U2
SERRAFF T, AT LICA AR it S TR B SR A
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AOQ1-57

W STUTAL L BBt TURE R

LS

o TR EBE T e AR TT R
W STUR AR 5 BT TT 2t

A01-58
St AT MR R T SR
/N
ELIPNCS

SRRLR G R R 200 [ BRAf 7 A, R SR SRl i BT H AR SRR o RS A 2B B AT SR A
AT A AR AL AR ] & B R TR 5T, RN A B 78 Bl AR B AR G E A . FER R ARG
Fi: ORISR ERIEAE R 7%, EFRA 1T-MoS2 KM E RFHEH &8 (Co. Fev NiD HJFEFREHIfEAL
A, R SE R PYC Hralm R A e ;. @R SR T BRIRIEAR S 4@ 1 A2 U RO HLEE, IR R F e S AR
TG —E B BRI & BT T 1%, & RV i Ve — 4R IR HTA R (RhPAH. PbPdH. PdHX@Ru %), JHEER TR
JEZ 1) B S5 < s 1) i PR A ELAE O KB P PEAL R RIHLEE ;. 4R tHIRAL 271 & H-TiO2 AL FIH 7%, R 7 AH R ot
45, W S BUFBIEESEH RN, ARSI A AR BIR T A, KIRIRTHCHEAL D KB 0l S, R
AT FE S ALHT B BrpLa. B ik

225 3R

1. X. Cui* et al., .Nat. Commun. 2019, 10, 5231;
. Cui* et al., Nat. Commun. 2019, 10, 28;
. Cui* et al., Nat. Commun.2019, 10, 4472;
. Cui* et al., Adv. Mater., 2024, 36(9), 2309199;
. Cui* et al., Adv. Mater., 2023, 2305285;
. Cui* et al., Adv. Mater., 2023, 35(6), 2209141;
. Cui*etal., J. Am. Chem. Soc. 2023, 145, 5710;
. Cui*etal., J. Am. Chem. Soc. 2020, 142, 3645.
. Cui* et al., Angew. Chem. Int. Ed. 2024, 10.1002/anie.202403203
10. X. Cui* et al., Angew. Chem. Int. Ed. 2023, e202318246;
11. X. Cui* et al., Angew. Chem. Int. Ed. 2022, 61, €202207512;
12. X. Cui* et al., Chem 2021, 7, 436;
13. X. Cui* et al., Matter, 2022, 5, 1;

© ® N o gk~ wD
X X X X X X X X

A01-59

BRIk AR K SRR 5 B AR
2T

NS

H 1888 4k VB =5 Dmitry Lachinov H itk R A A2 i hiz F 2 Tk A== b, X — T 2 IR — B2 IR L A
K I R T ik . ST T AR A HU K BR A B, e F R SR AT B MPRME R e, HORRE, SRR
HUR KL 9% TS At T2 8Imi AR, R RHMRIE T . AR SR G 5FE 2 RIS, F AT 30 A6
PE RS TAF RIS AT (<500 mA/em2), BERFARA M —Dim, SrliARaERae 5. £IF R
WAL AR R, BRATHCAL T3 S m BB . A5 ERE A5 S B R AN R RE 5o BT T B 9K 005 A 454
Ml S5 e, AR M e S Mg VAL i RIS, B2 e A S HURRIB A A% S 0 o R P RS 22 2 LA S B A FRD )T
T RN T S A RHENT U N B kA2 515 A u R AT R . AR R AR AR P L AR R, BA TR BLRE A e i
FIBETE, A A B T S AR T P B 5 AR IR AN A L L R 3R T . FRATTRI R T AR T B, M B
&R, FESRT AR PR R, SEBL T AR TR K . BB R R R E B3 BRI T R K R B R AR AL AR,
i PR 1) A P P e R e A SR B 1 o A R K R KT o BRATT LR TE 7 ) PR T 8 S A i ot 5 B A P
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X LA ALY, SEBL TR R AR L AR T LK I 0 e 4 P2 S0 (>99% ) 2E B [RIIN, 18 D) 23 19 VE [ ) LIS 31 0%~100%,
v 17 ) FH T B A 0 P P P A Pl i ) PR o R 1

S 3CHR

[1] X. Jiang, L. Ke, K. Zhao, X. Yan, H. Wang, X. Cao, VY. Liu, L. Li, Y. Sun, Z. Wang, D. Dang, N. Yan*, Nat. Commun., 2024,
15, 1427.

[2] X. Yan, J. Biemolt, K. Zhao, Y. Zhao, X. Cao, Y. Yang, X. Wu, G. Rothenberg, N. Yan*, Nat. Commun., 2021, 12, 4143.

[3] K. Zhao, S. Han, L. Ke, X. Wu, X. Yan, X. Cao, L. Li, X. Jiang, Z.P. Wang, H.J. Liu, N. Yan*, ACS Catal., 2023, 13, 2813.

[4] LJ. Li, P. C. M. Laan, X. Yan, X. Cao, M. Mekkering, K. Zhao, L. Ke, X. Jiang, X. Wu, L. Li, L.J. Xue, Z.P. Wang, G.
Rothenberg, N. Yan*, Adv. Sci., 2023, 10, 2206180.

[5] P. C. M. Laan, F. J. de Zwart, E. M. Wilson, A. Troglia, O. C. M. Lugier, N. J. Geels, R. Bliem, J. N. H. Reek, B. de Bruin,
G. Rothenberg, N. Yan*, ACS Catal., 2023, 13, 8467—8476.

A01-60
In-situ high energy synchrotron X-ray studies in thermodynamics of Mg-In-Ti hydrogen storage system
X e
Mot 5 S i

Achieving dual regulation of the kinetics and thermodynamics of MgH, is essential for the practical applications. In this study, a
novel nanocomposite (In@Ti-MX) architected from single-/few-layered TisC, MXenes and ultra-dispersed indium nanoparticles was
prepared by a bottom-up self-assembly strategy and introduced into MgH, to solve the above-mentioned problems. The
MgH,+In@Ti-MX composites demonstrate excellent hydrogen storage performance: The resultant In@Ti-MX demonstrated a
positive effect on the hydrogen storage performance of MgH,/Mg: the dehydrogenated rate of MgH,+15 wt%In@Ti-MX reached the
maximum at 330 °C, which was 47 °C lower than that of commercial MgH,; The hydrogenation enthalpy of the dehydrided
MgH,+15 wt%In@Ti-MX and MgH,+25 wt%In@Ti-MX were determined to be -66.2 £ 1.1 and -61.7 £+ 1.4 kJ-mol—1 H,. In-situ
high energy synchrotron X-ray diffraction technique together with other microstructure analyses revealed that synergistic effects
from TizC, MXenes and In NPs contributed to the improved kinetics and thermodynamics of MgH,(Mg): Ti/TiH, derived from Ti;C,
MXenes accelerated the dissociation and recombination of hydrogen molecule/atoms, while In NPs reduced the thermodynamic
stability of MgH, by forming the Mg-In solution. Such a strategy of using dual-active hybrid structures to modify MgH,/Mg provides

a new insight for tuning both the hydrogen storage kinetics and thermodynamics of Mg-based hydrides.

A01-61

Mg EAEEA IR RS M Re ik R HLAE CO2 fEALSEAL L FIAT
B

ek ke

Mg F: i RN BE S & L AE CO2 fEAL Fe A S HTAIT 7E

A01-62

BB Tt S < SR R AL BT
RIEE BEE

HIRKF

B b RA R e, PRSI (HHE TSR T R Eh J A R Rl b . AEBR SR TR X
AR R .

ATARUH T AR, TR SN S BE T bk . P B SR R R T AR R S R RE A R A
BRAh, FET R AL A R, AEAEBE SRR S PR R R T R RE ST, A R T AR SR IR IR g
A01-63
MOF H[E AWK it A R& B & RS 5L
BHERI AR
FigERE R
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B S AR RS MAE LR THERER ZetEiFmla, EARREAMSHEELRIT [ Hh, FieRa
HUHESE (MOF) WR Bt Ebkl, B ReRE . WS R il (5 R tH AR S, A AR P MR 2 —[2].
EHTHT, MOF JAHEMEMIFAER AL s = . A T AR RSN AS B AN & BB S5 e i, BR ) 7 AR S i
T S N3] kiR R TR AR E L AR ) MOF AR SR 2 FLR B £ SR A dE o 3 T i
S e, R IR < AR A S 5 R, AT R T — Mgt oA iliERD. A (R, WD PR SK
BEELIEHE MOF AR TR M KA T [4]. 1Z 07 R i &AL & AR Ui0-66 Al MOF-808 25414}, I 257 # [ 1A 2000 kg m—3
day—1 [5]. JLrfr, MOF-808 ffy—Ft B A mife g . i LRI & Fh /LA RL AL FT 13  MOF #4kL, Gl At 7 1 i 751
PR MRS S B A, TS MOF-808 HUEL R IR . A mIR AL i, TSI - B & o ig SR o v,
MOF-808 (Zr) HIHLER B AIIE 2400 m2/g, HLALGEIEFIFIE S IR 20%, A PAFPEHE 77 K F1 80 bar 25f4 1 5 it &
HEA A5 Wite, EFUEEEEN 42 g/L; BUAMBIE 77 K F1 80 bar 4414 F IR BAEEE N 4.5 wtte, HRBUEEEERN
33 g/lL, TR TS HERPEEER. Wb, MOF MBI RA ZetEm. AR, REFEIR. TEI TS Ress i3y,
AT 5 SR 2 MOF fiff S BN S 2 SR S S BLR HE Al 5 R S8

23R

[1] M. D. Allendorf, V. Stavila, J. L. Snider, M. Witman, M. E. Bowden, K. Brooks, B. L. Tran, T. Autrey, Nat. Chem. 2022, 14,
1214.

[2] Z. Chen, K. O. Kirlikovali, K. B. Idrees, M. C. Wasson, O. K. Farha, Chem 2022, 8, 693.

[3] Z. Hu, Y. Wang, D. Zhao, Chem. Soc. Rev. 2021, 50, 4629.

[4] Z. Hu, Y. Wang, D. Zhao, Acc. Mater. Res. 2022, 3, 1106.

[5] Z. Hu, T. Kundu, Y. Wang, Y. Sun, K. Zeng, D. Zhao, ACS Sustain. Chem. Eng. 2020, 8, 17042.

A01-64

YUK WE &R AT AL 3 b R AL i S A B
X7

HHT K

YR I U 4 S A TR PR SR A S A A A P

A01-65
FEAEBRE AR AR BT R LA
Zile

HIRKF
P REBC AL AR SRR SN A -

A01-66
EBMEFN Ti-v EHEE SIS ENBHIER 7
PRERR*, 2Rk T R 2 RATE 2
1. B R%
2. T HRABREER SRR S R T R TR

V 2k BCC BUE A A S AEIRA &M T HA 2.0~2.5Wto0f) i) 10 i 75 &, & ZE AR S S AR) o (RN AR i e 47 2 PR
il VS it SRS BR RF (  BE) . EERE BRI R, FRATE IR FeVB0 1EAERN FFRIKV &4 HUbE AR
W, il A BUE A B IR A Ti-V A S 4, R T A SRR e M s B L .

LA FeV80 A JE R & 1) V 144 TiCrl.2(V-Fe)0.6, JFRKHL T fE Mn &84T, H Mn #43HUR Cr, #F5E Mn
B HRTHICHL Ti-V & SH AUt AR = NI, 45380, Mn 55 Feveo ) Fe Z Al AR FH AT LA 26t 51 N 56
T C14 Laves #H, NEMTBIOIRML TIEIE, T A& SN RER NI T REF G K. Ak, BEFE Mn BURE
HIFTt, IESEME M 34.84 ki/mol FEKZE 31.51 ki/mol, K& &S mA e TR, iAt)5 144 TiCrl.1Mn0.1(V-Fe)0.6
1E 15°CH N 45°CREAM R T, 3RAF 2.07wto A Ui A A & .

BB, 5T Mn. Mo 1 Nb =Mt & FIMERRINRT TiCrl.2(V-Fe)0.6 MM & MR, FIRA THEAFEME
WRALEL. Z5RRE, =MOTERMMER IR V &S NEIR R E YERE — e G, RRALE Mo BUR A& 4 7E 100 PEAE

W, HRERFFFEN 68.04%, LT Mn Fl Nb BUR &, XKD Mo BIER I AT LA 55 — A i 70 10 LR e/ for i o T ) 2
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Jfo XA AT G ARSI RAE S R B, PRI RE 3 B S AR A AT . SR RST R« OO AR RV i o AR 2R L&
UKL b S5 I G0 R 5 B B T el ) 1 B R

A01-67
&R S A FE B 75 it i (K 505 LA
BN

WA il s =

) A AE [ 25 F b b ORI T 5 B

A01-68
Theoretical investigation on the mechanism of ammonia synthesis on body-centered cubic PdCu alloy surfaces for improved
hydrogen storage
Yawei Li,Ying Wu*
b R

Ammonia (NHs) acts as a promising medium for efficient hydrogen storage due to its high hydrogen density and flexibility in
the utilization. However, Haber-Bosch process on traditional Fe and Ru-based catalysts is estimated to comprise 2% of the world’s
total energy consumption. To reduce the energy consumption, a comprehensive analysis on the reaction mechanism is essential. PdCu
alloys have attracted considerable attention as they exhibit various phases when fabricated at different temperatures, and that the
different phases in combination with Pd/Cu ratio, surface indexes lead to distinct catalytic performance in heterogeneous reactions.
Here, first-principles calculations are applied to give insight into the reaction mechanism and the whole reaction paths for NH;
synthesis from N, and H, on body-centered cubic PdCu alloy, the most stable ordered PdCu phase. The terrace (110) and (100)
surfaces are chosen as model surfaces and the starting points with different N,*, H* and NH,* coverage at industrial temperature and
pressure condition are investigated. We find that the dominant reaction path is highly relevant on the surface chosen, originating to
different N-containing intermediate adsorption strengths and starting points. The turnover frequency is further estimated using
microkinetics simulation. Our study provides useful insights into searching metal catalysts in NH; synthesis for improved hydrogen
storage.

A01-69

SREF R AR - R S HE TR
JE B A

A RE

S RE AT AR - B A S il BOR

A01-70
S5 R P SR IR T
A
PEALA B 7T b

MEEER, FREME U™ M TR FFEIE R, et 7 IA A UE™ . M BAaL BRI A . 24
AT, SRR R — Pl 20 AT BRI AR i Tl AR, HAURRE it S AL EE SR 99.99%
o . SR, BRIE H AT R Z RS LI ORI, AR G T ST S A AT B A
gy, FTUVEAL AR,

oy BVE R SRR T (8 . BERBARSF R AT, AT H2 A RGR . M RLR R R B . 2lifl
ABRM SR )z — o Forbg i AR b T B e A URGR B AT R e TR T )2 L RS 2)
BIEAE . BT, RS S RNE (LS N SIS E A S A U se L T Rk BN, 2 AL
PRAE IR G 58 H ATt A 2 48 > S8 U DAL ZOR o

ARSI T A B AR RRAS e R R A R 7 oK, B R E & e Jm B B 1 & 0T 7
R T ZREEGER S EMEHEEE &) R A5
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A01-71
LT E B IXT MoH2 A& AR B mT 5T
5 >
SN

YT H RTRRAD AL BT 7 3 B4 B T MXene AL TH R ELBRALA » M0 A4 21 EL B A0 1) 25 1 S5l e A B35 J% 4
W 5y B Z IRABE TS BUR, 38 o iR AR SR AR 4R AT AE B INIZNnCo » (MSINi3ZNCo ) 2 MIHEALT; LAZITHE Y TisC,oTx
LR, IR FAR IR B E 3RS T EIR TiOL/NisZnCoy ZARMEML 75 H5E A5 20 BUS IR TigCoTx it i i fit 72
SRERESMRE, H5 NI/Zn-MOFs 1 K ik 5 & 7€ — 2 3K 3 T MS/TiOx/NisZnCoy % M AL o B 5T % W]
MS/TiO,/NisZNnCo 7 2 FHHEALT A 1 ZAEAL T AE NigZnCoyrr  AZEMIAZI TiO, ANJCE T A HEAR AT A i 1 EE R 55 1L AR,
HERIEIPEREMIIER . MgH,-5 wt% MS/TiOo/NizZnCo; E-EMEIE 423K T 600s BEARUK 4.21 wt% H,, 60 min, 573 K %%
PEFREIR 5.32 Wt% Hyo ZEA MR SRR E, 20708 62.91 A1 102.33 kd/mol Hyo ZHF 5 N THAEAL 241 5 il
PIREAL RS- AL IR0 RSk ie T, 8 SRR AL TR BT

A01-72
RS TS B AR P
R4
R B iR R B BT

Wt Ngifric FlmiB s ik 5ok Es st fI s uour, sl & s T RSO S 1R B B AR . FE AU AT T AL
FIME R R S O A R BT, B R T R TR R 7 WO EE 5 2 A PERE I G R, R T 25 M) A FE AR T
2 SR, BT T A PERE . B 70RO R & R R« 42 I8 9K ORI 45 8 S0 0 (R THT 5 B ST it SR
FEAER T THBA . G, MM F RS, DISEI R et g -

A01-73
PRSI SRR it
FRHE
WY

HLE A R B CO2 FHE. SREIARINILE, B2 BURBERE Haber-Bosch T2 AN AL —. HTX
B 715, JEAEA T BRI RN, 8 A IR AROE B B T I VA B SRR AR R . BEAERI A ) L
BEAh, RHRRHGE SRR, & — A AR SN HL A AR, O FRUBE RO ARAR 2 K, BRI T HA 2 5 i Rk — 28 Tl R
J&o X BRI, #RE AMEGIDLIL . MR ONHLER BT, X A R R GRIT TR, PR T &
M JE -5 % TR, SOk 7RI AL P E AR GO FBE IR, SCBL TR AU B S IR, B ST
BOR, RS TG IR G220, RRIE CRHED 1) R AL T8 B EE . #irik.

A01-74
Constructions of high-performance flexible organic-inorganic composite thermoelectric films and generators using screen
printing technology
Yong Du*,Qiufeng Meng,Jie Qin,Zuo Xiao,Shichuang Ma,Xinlian Liu
R AR R

P-typed Cu-Se nanowires (NW) and N-typed Ag,Se NW powders were synthesized using a wet chemical method, and then
adding them into methyl cellulose (MC) matrix to prepare screen printing slurries. Flexible P-type Cu-Se/MC and N-type Ag,Se
NW/MC composite thermoelectric films were constructed using a screen-printing technology, and the composition and
microstructure of the films were optimized using cold pressing combined with annealing treatment. Results showed that the Ag,Se
NW/MC composite films treated by cold pressing combined with annealing treatment exhibited excellent flexibility and maximum
power factor of 1641.58 yWm™K at 360 K. The flexible thermoelectric generator assembled with 4 Ag,Se NW/MC legs generated a
maximum output power of 653.73 nW at a temperature difference of 14.1 K, corresponding to a power density of 3.51 Wm. This
study opened an effective and large-scaled strategy for fabricating high-performance flexible TE materials and energy-harvesting

devices.
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A01-75
HT BT BEAR A FURH BESC AL TIAPRE
e B>
T LA

PR UGB — PR KRR BRI T — RS R, EEHDCAL 20 TSR 2,
AN R R IR S| D0 BRI e B TR, B RO RE (8 OE S R A R B G R S R . AR
1M SEBRF SRR R R 5858 177 T % T o 2Pk, 252 DUR =ANJ5 T B sk b BR ) - B SIROBRE ) 2,
FEORFAREFI R MAS: B SR, WA ERAMAESEEE, AMmEDEA B F- S RNEEME, GRS T
FEEE AR, RIMRNERGEE, FR TR 7IA R ORI ENE . B, MR =AY 21T
PG HEALTIA LT A U8 D) 75 EERE R I BOARSN o B T — Bk, A SCHR B R B 7 R AL AT SR, 0 iR~ 4O AL
FURMBAT IR B RRERAEE, BEHRHOGW NG BERERE 70 B, DURAKEAERE, HE3hERL mifaE
P UL FIA BB A o

23R

[1] Hou, H, Chris R. Bowen, CR; Yang, D; Yang, W, Chem, 2024, 10(3), 800-831.

[2] Hou, H.; Shao, G.; Yang, W.; Wong, W-Y. Prog. Mater. Sci., 2020, 113: 100671.

[3] Hou, H.; Wang, L.; Gao, F.; Wei, G., Tang, B.; Yang, W.; Wu, T., J. Am. Chem. Soc. , 2014, 136: 16716.

[4] Hou, H.; Zeng, X.; Zhang, X. Angew. Chem., Int. Ed., 2020, 59: 17356.

[5] Song, K.; Hou, H.; Zhang, D.; He, F.; and Yang, W., Appl. Catal. B-Eviromen., 2023, 330: 122630

[6] Song, K.; He, F.; Zhou, E.; Wang, L.; Hou, H.; Yang .W. J. Energy Chem., 2022, 68: 49.
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Hh Rk 2 e 1 A B R B T e
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A01-77
S BB T R REARL B R BE T S R L
TULE*. XURH. 25
ferp RH KA

[E A SE AR L (SOFC) & — i 77 B R IAIB AL AR, L p A B F 3 52 3 TR B A LB 5 (PR o 7E 4%
K SOFC , &) M FE R SR e B (MS-SOFC) R & BIENCHR, AR MHUMGERE, (HRFAEE T
SR AT, B AR (700 °CUL L) £ SECHMEEAT G NRE[L]. TR I (PCFC) RAIR+5
WA AR, o] SEEL P RIR S 02T (2], B PCFC 38 R Fo AR Bl H i A S P, JLHUBRR B AN 4 J S .
T R, AR SR ST T AR (MS-PCFC) IMIAR,  SEBIL T AR G (A S AU I RO T, 78
MS-SOFC & WLISCHEMAM R, 4RI IR RS T 5K LR BaZr0.1Ce0.7Y0.203-8(BZCY) 2 [AI T L 2 . FRA 1@
RSN R R AR X — IR, R DL N 4 iR

KH 80wt% NiO-20wt% BZCY fENILIER, WINFERE/E AL 60wt% NiO-40wt% BZCY FHAKINAEE 2 1H, LA
La0.65r0.4C00.2Fe0.803-c (LSCF) Fl BZCY HUMR-EW AN, 4 thi i fi it 650 *CIEETI %%y 0.8 W em-2, ESE [
MS-PCFC #4481 AT AT 1%
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B A FRERFER V203 fEABRAE BMLINE T 2 AL

SLEE S

1 22 WP T RS R 32 5 TR S8, =M, 730050

2 B (4 B e b 5 R [ K S SeaR E, 22, 730050

FERFAM R — (i, #6% (Li-S) AibRIL IR R (1675 mAh g™ FIBR R w8, (LA
il BE LA BTIR A P2 o SR, 23T ZAERIRABETE, Li-S s SR TG 25 TLAN B Pk o 5 T AR Ak 4 ) P T
BT FRIAR T AN R RPGER, FEENI¥EE, RBCRERER, W E, a2 miE (LiPSs) 1
e B LGRS — B B T BRI R, 3 B0™ 5 (1) 25 12 S DR AN 8 77t PR

ISR T S PR R Yo Sk, FC PR AR 45 S BRI AR b 51 T A R . 2, AR AT LN
JE AN (A AGIE S R B, TR AR ONE, PRI S AR AL I R, V2 3 4 A Ak A oAb I © 42 o 4o
A ASCE AT B R . RRAME R R SR, T RE TSR NEE T, SR R R E R
KBS LiPSs AR EAEFAMEE, M T M BURIER .

ARSCARIE T — TR A e B 2 OBk B4R T L V203 VE R FIREGE LiPSs H 0Bl 715 IR 78 . AR SCHA S5
AT RRE, S V203 5 LiPSs LI IRZCAH LAERT, M58 T e A A R, TR 2SO 3R AT AR AMIR )
Sk, WHIBR AR o 24 & B T5%IN, V203/C-HS@S FHHRTE 0.05 C I FL IR 35 R RIWIAE i F 28 B4 1153 mA
hg?', £ 0.2 C KIHILEE FIEHF 300 UG RFEF/E 433 mA h gt BEMRFFE N 99.67%. RIfETE 2 C I T 300 X1E
W5, s R ORRE 298 mAh gt LA . X I TAEUER T /0 BOE B 2 OBk IS V203 EAGFIE MR TE 3 e 4R 7 Li-S
P A P 2 v i 2 1 R 7 THT A8

A01-80
AL AR G5B 77 Co0.85Se/WSe2 RBUNFEIT A
WA 1,20 FEAT 1. BT 1. DL 1. B 1. kR 1. BERCL. #E 1
1 EHRRE
2. LR DIk AERE

TERALZYAN S T i it SRR b, U S SR AT A A A o b -t A B 5 1 & - S RS e () 5 L 2 B V2 R
B2, BRMEFIZK FE Na'7E AR BHIRAN B R FE 3 )12 5808 . 57 R 45 ) AR AN S 0 B2 48 = I B3N 7 52 1
BRGNS . TR, AR SOR K AR AL AL BRI VR4S G ilE R, Hil#% T HAT Se ALK CogesSe/WSe, 577 4514 T 3TE N 54411
Bk 22 T 4 /R 1) &2 & 44 #H(Cog g5Se/WSe, encapsulated in N-doped carbon polyhedron, CoWSe/NCP). S Jii 45 #) 5 LN is fi w7 45 72
RE BT RS2 Se M LGSR Na FIWHEE 77, I BT DO S R T A B B TIRES, R ARG Na i s 4
LRt Ak, N 3B2RbE 2] IE R BORS R R R, MRt gtk . CoWSe/NCP ZEANE T HIbh P R I H =
FRI £ 26 M BB (20 A g I LA RIIA 339.6 mAN g [ LA &), BIL T LT BTAT Y Col/W JERR A4, )i FAT 0 5 A48 A1 A (1
Ag i 221 5000 YR TSGR TS 125 6y 434.9 mAh g).
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YERN—F AR — B R S8, 4B T st (sodium-ion batteries, SIBs) B B A A RIS . AN TR B DA K 54 E THE
TR BL IR R PE A N PE R Ui e R L BRI T I1L], [21]- 0 7 2 RIS R RE I T ok, FFA N L — BB TH
BASECRRE., S g B REA S (5 R E AR SIBs. FWUMABOE I RS T840, AR v A7 B AR 7 [ v 5t ) vl
i I AT Jy A xRt P R AR 28 AR B IR AT, BRIE, 5@ 0 R AR BT 2 T R e PR BB BN S T AR T IR A SR FIRE Al . A7 B LR o
BLEA RS TSR, RN AR E S . 570 ke & 18 7245 FU 5T 57 15 (SEI) BL B R G IR WAl AH 25 1t 4545 5
BN Z BT, F S E AR R R R 2 H AR RS AR P R . S, IR PR BB A e AR 1 P DA B DR
st i EE N SIBs HIF AR (BT TTRIT, Mo FIBR IR 66 28 A BUE K P  ELAS I 18 J2 (R R £R 7 22 SEL JZ
L0 SR AR AL 22 M AR S 5 6 SR AL AL ) R A SR N U B TR R PR ) 1 LR, ST B,
AR T AN R RERLZE 55 ]

FEFATIB FOL AR ORI, Wk vl e RO vk AR I8, FERERR. VSs. VSe, SN UM BER. F I 2 24 3R 45
T A RMRKIEA R E N X R R T REA T REFILRE . i TR ABEAVA AR LUMO (IR 5 A 73
THNTE) BN 6 LR RS A B BE AR SE (1) Na-BEFC S (311, T s FE A g WL IR SEL AR T b Ak i
STFXEZ LG Bield. BORIEREAEE R LR FEA AT R EFE, WIS E R FIE IR e . SR
i, A RS — 2 R PR R R PR T Zn (A 5, R IE Zn &R R URU R AT R A, AT A 25
BRI AR, IR T HIML (Zinc-ion batteries, ZIBs) (WM AR EME. 288, 5 MGARIBRIRER B L, JRAEFIES
figp 5 e s A PR AL 8 CRRAL PR ALK T 5.0 V), {BAE SIBs ) 22 s (K IE B 4 NagVo(POy)s 1 NaCoO, 25 TAFHULAR T 4V,
PASER TAF R IK R ZIBs, 13X 56 4 SO VFBESS R AR A0 13 NI [[4]] . T 35 22, X T TR SIS R AV FS) N P 9 2 — A
BRI R

S 3CHR
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This present study will take the Lag3Srq;Feq7Cro3035 (LSFCr-3), a novel symmetrical SOFC electrode (serving as both the
anode and cathode) extensively investigated in our previous study, as a representative to take an insight into the apparent electrical
conductivity (ogp,) Of porous electrodes for SOFC applications. Since the LSFCr-3 is shown to be redox-stable and its Brouwer
diagram (o versus pO,) was examined over a wide range of pO, values (10 1 atm) at 800°C, it is practical to regulate the Gapp Of
electrode layers on a large scale, contributing to identifying the variation of 6y, in relation to the Rony Of cells. For this purpose, three
approaches were employed to characterize the o4y, 0f LSFCr-3 electrode layers in both reducing and oxidizing atmosphere, of which
the validity was comparatively discussed. And then, the dependence of Ry, in @ LSFCr-3-based half cell on the capp was quantified.
Finally, the requirement of c,,, for the SOFC electrodes was suggested in terms of current collecting strategies, especially for the

perovskite oxide anodes.
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SR B TSR ALK 0.1V vs. Li+/LiD APEMAEMEZ RS, 2T A8 R ERe SOk . el Ik b 5 i 5
Vi S SR AL =R BT, A T A SRR O BE A i T A S 7 . 4RI, Na+ (1.02 A [RTF4%
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The cost of raw materials and preparation process is the main factor determining the cost of solid-state electrolytes (SSES).
Here, lithium aluminum oxychloride (Li,AICI;,O,) with both low raw material cost and low preparation cost is reported. Firstly, the
transition metal used here is Al, which is abundant and low cost. Secondly, the heating temperature is only 200 °C and the total
synthesis procedure takes less than 1 hour, leading to a significantly reduced production cost. First-principle calculations combining
with AC impedance spectrum and solid state nuclear magnetic resonance etc. reveal that the introduction of O ions can increase the
distribution sites of Li* ions and shorten the distance between the adjacent sites, thereby reducing Li* ion migration activation energy
(0.3 eV) and improving ionic conductivity (1.5 mS cm™). When applied as a catholyte, the LiCoO,|| LigsAICI,,003 [|LigPSsCl||Li-Si

all solid-state batteries demonstrate an initial capacity of 127 mAh g™* and 94.4% retention after 180 cycles at 0.3 C.
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PeA TR, S 25 SRS PE AR AN TS . BFAURIE Niv Mgy Mn S5 345 26 (1 s B S S B0 A R R 11 23 2 i
ZROER RN LA, HEA A S T BOESR, R Z5 MR E S F AL Tt BE DURRERE d aff vl S5 PR RE
IR Z AAFAER LR G KRR RSB TR RE RS R 22 SRR R TR 13T 2 -

A01-95
A RAT A AR TR AS A B B AL fh 2 5 A v i
AR
RN IR PN

BT RA AN 5 TGRS A SR, VR AR 2 04 3 7 Fit iR A ¥ T Rl 2 —, 8T
AW TR AT LK 25 R R it B P R 52 JEURH IR, SO R PEAR AR, 46 T ZME&R T o M A BURRE, SR a7 2 1
w75, AR IR R AE Y U R AR B R R R S AEARTULAE S, AT RRIE 2 9048, S — R504EY
AR el IERE. IR, RTIE. LPgE. PLAP4ER. FORBEF. HIE. M. 7. 5ess), i A fpR 2
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Synthesis of Advanced Pyrazole and N-N-Bridged Bistriazole-Based Secondary High-Energy Materials
Srinivas Dharavath*

Indian Institute of Technology Kanpur (IIT Kanpur)

Recent attention in energetic materials research has been directed towards creating new compounds with improved energetic
performance and decreased sensitivity to heat, shock, impact, and friction. Incorporating nitrogen-rich azoles into the framework has
emerged as a promising strategy due to their ease of synthesis and ability to achieve the balanced performance. In this work, we have
synthesised 3,5-dihydrazinyl-4-nitro-1H-pyrazole (2), 9-nitro-1H-pyrazolo[3,2-c:5,1-c'lbis([1,2,4]triazole)-3,6-diamine (3), N-N
bonded N,N'-([4,4'-bi(1,2,4-triazole)]-3,3'-diyl)dinitramide (5) and its stable nitrogen-rich energetic salts in a single or two-steps with
quantitative yields from commercially available inexpensive starting material 4,6-dichloro-5-nitropyrimidine (1). Along with the
NMR, IR, DSC, and elemental analysis (EA) characterization, the structures of almost all the compounds were confirmed by single
crystal X-ray diffraction studies. Interestingly, most of the compounds show excellent thermal stability (ranges between 221 to
250 °C) than RDX (210 °C) and detonation velocities ranges from 8992 to 9069 m s-1 which are better than RDX (8878 m s-1) and
close to HMX (9221 m s-1). All these compounds are insensitive to impact (10 to 35 J) and friction (360 N). The novelty, synthetic
feasibility, and excellent energetic performance of all the molecules suggest that they can be used as potential secondary explosives
in defence and civilian fields.
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A01-108
All-glycerogel stretchable supercapacitor with stable performance in a wide temperature window from —20 to 80 °C
Insu Jeon*
Chonnam National University

Stretchable supercapacitors (s-SCs) are extensively used in portable and wearable smart electronic devices. However, existing
s-SCs exhibit low electrical conductivity/stretchability, weak electrode/electrolyte interfaces, and limited operational temperatures,
which severely limit their practical applications. Accordingly, we have developed a stretchable glycerogel supercapacitor (s-GGSC)
addressing these limitations. Glycerol-mediated robust integration of poly(vinyl alcohol) and poly(3,4-ethylenedioxythiophene)
polystyrene sulfonate through a simple strategy of partial drying—reswelling and thermal annealing eliminates the conventional
trade-off between electrical conductivity and stretchability and provides adaptability to wide temperature ranges (—20 to 80 °C).

Heat-mediated facile exchange of inter- and intramolecular hydrogen bonding enables robust bonding between the electrode and
28
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electrolyte in the developed s-GGSC, thus solving interfacial problems under harsh mechanical conditions. The high electrical
conductivity (1089 + 49 S m—1) and fracture strain (232%) of the electrode preclude the use of an additional current collector.
s-GGSC exhibits areal capacitance retentions of 90.92% and 93.27% after 7 d of incubation at —20 and 80 °C, respectively, and
excellent cycling stability (81.48% capacitance retention) after 10,000 cycles. Furthermore, the areal capacitance of the device
remains constant after intense mechanical deformations, such as bending, twisting, and stretching. s-GGSC outperforms existing
flexible and/or stretchable supercapacitors under harsh conditions, confirming its suitability as a potential power source for wearable
and stretchable smart electronic devices.
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A01-PO1
Enhanced thermoelectric performance of nanoparticles modified Cul2Sb4S13 tetrahedrites
NG
W ITTE KA

Thermoelectric materials are famous for the ability to transform the hot energy to electricity or conversely. Cu12Sh4S13
tetrahedrite has been received wide attention for its low thermal conductivity. There are plenty of methods to improve their thermal
electrical (TE) performance, which includes introducing the nanoparticles(NPs). In this work, some NPs of different grain size are
doped in the Cull.5Ni0.5Sh4S12.7 matrix, they are prepared by mechanical alloying and spark plasma sintering. At last, just a little
(0.2vol%) of SiC leaded to a ~1.0 ZT values at 723K, in which the nanopores and grain boundaries are verified to effectively
decrease lattice thermal conductivity.
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ERFFR N 81.3%.

A01-P05
Z e R LAY R B S AL BY ) R RBOR & K B A
L
FA LSRR S 56 28
B e (T B F — JC R, B MM ASAR, KV L DA A 2 5 A A B RS AR . PR i S B R 4R AL Sy

0.016 V vs. RHE, [AI IR FH B FLAEAL SR, (MOR) SREUAS OER 4 K KU /IN FELAR X REAE, 7 Al £ B i 6 K FRLIR 35 2 R
FRAB AN 22 fid B AR T U R o B R FEE b i 4% PP REE Pl S A S I LA R 4% 1 D 2 T R i 2K MOR AL 7. Ayt BTBAE 7
N GUEWIS TR Tl K0 4 iR, (53 B TH 5D A4F, SRR B-HRTEAR& T — RIBTELAI YT Pto.yPdCuGa
SRR AEARRT (-NPs) AL A B ERAE S R, B Pd J5 7 HUR PL,CuGa ' 10%I1) Pt J5i 145 211
Pt; gPdg ,CuGa/C i-NPs AL B A A 1) MOR HLELMERE, H MOR Jit &3 M 2 A4 )oK 7 Pt 2 s fesml. RsP
A X BRI (XAS) #FFTIES T Pd LURT 4 BUE A AEE T Pty gPdo ,CuGa/C i-NPs ., % JE7Z i Bie (DFT) HHE R
N, P SIS T AR B 2SI R A, ARXTBR F T 1 Pd AL AUE R T OH (MR, AT & L7 1 Pt A7 s AT BA
oK 55 5 S T4 (g B, G R DN 1 AR AL o b, TR R TS 5 2 1 (SERS) FIHAL 24343 i it (DEMS)
W FEUESE 7 R R AR A A 3 () SR R [ N *HC OO, T AN 2 1T LA S S A 77 R 83 (1*C O,  [RIE FR B AT LA 2 Fe b
# Pt gPdy ,CuGa/C i-NPs AL AL, HE—Dih, FIBAIFFEN B R T4 Pty gPdo ,CuGa/C i-NPs AL ) MOR 15 B AR AT 20 B

(HER) ##, AT LAK K IRA FELAR I 75 ) L, FRAREIBAE 75°C 2% F TAE7E 500 mA/em? K FL i % 1 ) A 0.938 V,
1M HL R AE ALK (1 M KOH + 0.5 M NaCl + 1 M CH,OH) FK AR /K th 2] AR B 4T F B /N

AQ1-P06
2.7V BEIBIRA BT v R BEAK B LA BT 45 4 B S A BRI A
E N
TR A R B

N T AT AR A Y, B2 PR 5 AR T 7K AR RO AR S R R AR A R B P AR O T ARAIEK
A A AR RE VEAN LB g 5 (R, 5 A AR R AR5 R T A SR A R S A . BRI AR A T VR B T et
PSR, (EL S T AR AR R = A 15 K AR LI AN BEAE B e RIS TR AGUE A o ACHIEFU4R Y — R N SIS AR R, LA K eI
RSB 25°CTT B AR AT R AR, #0 98 7K BRI R At o 1) A AL S R e MR 7 1 &2 3.5V B 51 AR iR R A i i it
[ 7K B M A2 B B 1 Ak, AT 5 L3 28 42 i B11~280 mS/em . 3 K B fie 4 2 B/ R TR AT 4K B0 FIVB 7E 0.2-2.7 V FLE T 1
PWhaE TAE, JRBLH R R MR A ) 12 TAE s LU AR S B B8 1l M R JE B85 T Kt

A01-PO7
T EL A EAMEI N e R B 5T
KR
=V FE NN

ey EA AN I R L LA B v, AMELRCR I T A6 2 o0k . AR, i T Hom 8 B S B0z R T B A R il e 5 e
X AU HE LN T AWFFIE T Bok B, XS TR S, B IRIL S RAENE, fl& — A E R LA I H
REFER I AR S8 AR AE AN INFH) o W PS5 R BoR 7 R e I vE R W AT 1, RIS T RRARR S R o A LA NZARH
i F A AN EE i N E SR

A01-P08

Enhancement of Vanadium Addition on Hydrogen Storage Properties of High Entropy Alloys TiZrFeMnCrVx

Wi

b R

High Entropy Alloys (HEAS) have attracted increasing attention due to their unique characteristics, of which the lattice distortion
property is particularly beneficial for hydrogen storage. Herein, we prepared the TiZrFeMnCrV HEAs with different V contents and
elucidated the effect of V on the hydrogen storage properties. The TiZrFeMnCrVx (x = 0.5, 1.0, 1.5, 2.0 at%) alloys rapidly absorb
90% of their hydrogen storage capacity within 76 s at 30 °C. Among the alloys, all the three alloys TiZrFeMnCrVx (x = 1.0, 1.5, 2.0
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at%) exhibit higher hydrogen absorption properties, which absorb 1.91, 1.93 and 1.91 wt.% of hydrogen at 30 °C, respectively.
Among them, the TiZrFeMnCrVx (x = 1.0 at%) alloy shows the best dehydrogenation performance, starting to release hydrogen at
151.33 °C and terminating at 346.36 °C. Meanwhile, the TiZrFeMnCrVx (x = 1.0 at%) exhibits remarkable cycle stability and
displays a reversible gravimetric capacity of 98% after 15 cycles.

A01-P09
Excellent lithium storage of SnOx/Ti3C2 with low Sn content by controlling the oxygen vacancy content
i
b Ry

Ti3C2 is widely regarded as a promising 2D material for Lithium-ion batteries due to modifiable layered
structure and good electrical conductivity. However, its slightly low capacity and ease of stacking limit its
practical application. The SnOx/Ti3C2 composites with different oxygen defect contents were prepared through
ball milling and H2 reduction to improve the lithium storage performance of the negative electrode of lithium-ion
batteries. The composite anode with a heat treatment time of 4h (SnOx/Ti3C2-4) has an ultrahigh reversible
discharge capacity (824.3 mA h g-1@0.1 A g-1), ultralong cycle stability (at the same current density, the
discharge capacity at the end of 260 cycles is 750.0 mA h g-1) and good rate performance. Microstructural
analysis demonstrated that the SnOx (x=0, 1, 2) and Ti3C2 were homogeneously mixed to form lamellar
composites. Ti3C2 nanosheets suppressed the volume expansion and agglomeration of SnOx (x=0, 1, 2) due to
their unique confinement effect and layered structure. Furthermore, the oxygen vacancy defects generated by the
partial reduction of SnO2 accelerated the diffusion of lithium ions and electrons, greatly improves the
electrochemical performance of lithium-ion batteries. This study opens up ideas for designing high-performance
lithium-ion anode materials.

A01-P10
Enhanced catalysis of Pd single atoms on Sc203 nanoparticles for hydrogen storage of MgH2
T
b R

The controlled preparation of novel catalysts in solid-state hydrogen storage materials has attracted significant scholarly
attention. In this study, a catalyst consisting of Pd single atoms supported on Sc203 nanoparticles (PASA@Sc203) was synthesized
by a simple method. The peak dehydrogenation temperature of MgH2 with the addition of 10wt% PdSA@Sc203 is 310.1°C, which
is 62.5°C lower than that of pure MgH2, showing a positive catalytic effect. Specifically, the MgH2-10wWt%PdSA@Sc203 with a low
Pd content of 0.5 wt% can release 5.18 wt% of hydrogen at 300°C in 15 min, with an initial release rate of 0.43 wt%/min. It can
absorb 5.98 wt% of hydrogen at 250°C in 3 min, and still adsorb 5.17 wt% of hydrogen at 150°C in 1 h. This indicates its ability to
absorb hydrogen rapidly at high temperatures and continuously at low temperatures. For the catalytic mechanism, theoretical
calculations indicate a significant electronic interaction between Pd and Sc203. The Pd single atoms loaded on Sc203 have
nanoparticles higher hydrogen adsorption energy, which greatly improves the catalytic activity of Pd. ScO generated in-situ during
dehydrogenation can destabilize the Mg-H bond and promote hydrogen dissociation. The Mg-Pd alloy produced during the hydrogen
absorption and desorption process has an efficient hydrogen pumping effect, which contributes greatly to the kinetic properties of
MgH2. The synergistic catalytic mechanism of Pd single atoms and Sc203 on de/hydriding of Mg/MgH2 was systematically
investigated, which provides ideas for the commercial production of new controllable and prepared nanocatalysts.
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if Cu/Li//Li XFFR FL e 1 mA em™? FAREIEHE 100 h J& fE 2 LRI ZUE %, 1 Cos0,@Cul/Lil/Li figha 5 ¥AEa L 300 h,
HARA HLEAY N 58.4 mV/ o 33k 7 L 1 B2 44 T 16 01 S5 s S5 480 40 i 7 W ) R R ARt T — o A 1 e o JEL i

A01-P16
PANI/OCNT & B TR & %K A28 IEIR A EHE BT 5L
WS
b T oK%

el e N2 IE W AT AW R AN T BB i) B BEUR, AL S A Re Vs R AN T B AR PR H 2 0, OKPFHAE. X
RE~ 7K BE A5 T F AR RRIEUZ T R AT T8GR, HX e v] B AR RRIRAETE MR AANE . ARV S5 AE 2, WO R @i Fg i)
ke AWM BB . BB FIRABHEEERS (ZHSC) 2 —MHr M fhaeserh, i 27 IE AR A e it B G M B,
B VBRI . AR B S RS, TR A B U BT RIS AT Horb, IR R S
ZHSC fisREPEREM SR 32— RIKIE (PAND 2 —Fst IR s 5 bk, BAIRFBHfEReERE, 5 BEmAL®R
AR AR (CNT)EZ & il — Dt m g R kg

R RAL A 1445 tH PANLL PANI/CNT. PANI/OCNT =FRiEMARE, 18 BRI 05 25 H 20 B S BEAS
AN VRN IR, SEEE TN 2mol/L ZnSO, HLAFKA1%E ZHSC, FE#EAT T ik e eI FEIR AR eIk sh R W,
PANI/OCNT IE#.ZH2% (1) ZHSC L HL 28 i K, PANICNT IRZ, PANIf/, FF HEREA R M. XA CNT 1]
LB PANI S, AT 52 & /5 ¥) PANI/CNT IEAR A RLR 4 30 07 (il et R o 6F CNT #EAT UL AL FE )5 55 PANI 5341
# ) PANI/OCNT IEARM R VE RS B3 — 2D . — 7T, EALARTE CNT o] DATERFBE 172 A & AR RE T DA BTN
BB, XAF T CNT ARSI FE T4 E PANI, #5% PANI/CNT HIS B, 58 CNT 5 PANI Z (Bl BB RIS, 55— J5 i,
BB R RLE T DR RSNV AL A, BRIE . ZILESA R T B Rofk, (RS TE TR 0 A el LR A R
ARG R, (R BN 1A g 4 F T, PANIOCNT IEMRZH 35 () ZHSC H fi 28 =ik 507.5F-g ™, 1fii PANI Al PANI/CNT
434 200.8F-g™ Fil 381.8F-g™. I H PANI/OCNT IEMZH24 ) ZHSC 76 10A-g™ Ml T 1A- g IR T, f5 R rERE ATk
56.8%. iX SIEFMR 2R AL R —5, #E—BIAE T PANIVOCNT IEMFM R EEVERS . H5FRHE 10A-g™ (R HLIFT 25 2 3k
17 500 RAGER 7R IR, 45 KB PANIJOCNT IEARZH 261 ZHSC B LRIFEZE N 64.6%, 1 M. PANI/OCNT #ELEH RiF
flfasEdE, % ZHSC 7£ 800W-kg™ (K1 Zh =% & T~ HAT ik 180.44Wh-kg™ ! (AER % . AWK W PANI/OCNT HJ /4 —Fl
BAT W& A5 ZHSC IERA L

A01-P17
AR IR I 1 it R ARV R MR S R RE AT 5T
XIWE
MIF NS

HHT, e 7 it SN T B AT I T D7 T i, (EREE AR H 2822 00 BHIT IR et . PRIGSEIR TR ER, XA
T AR T RN R R . R b R RR R ISR A TR O F R R A, (EEA TS AR R, BRI (-40°C)
PREE TR EERG N, e DLSEHUB B 1 RO, 3G R AR P RE AL . TR ERIR IR VA A KUK (<-80°C). KAFEAIK,

I RUH SR BT SR R A R, A7 SE B R B B b R N P o WF U R PR E S T R IR IR 5 AR A AR BB
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NGRS R o, ARG H R RAR Zoxt BB FE AR e v PRI RIS, RFHA R oS3, S b ER IR
WEE M TAE. S2BL-20°CHEE N, A S/INCMBLL 104 iith, 0.2 C FRMMA, FRFEMRAE R 64.72 %, WL MR
A Z TR B LU, BT T I A AR R LI X A Re e P . SEBIL-20°CHAEE R, 0.2C FEHF 100 M5 2 AR F M 83.95 %.
-40°C, 0.1C F7MH, ZRARERA RS EH 69.55%

A01-P18
LaNi5 f1 V B REEAEBR TiMn & AB2 S 6%

AL

5 NESE FATLBRATE 72 B AT PR A =

TiMn 3 AB2 U A A 6 B AR AUAS HEXT G@E 17 6 e M s i Sl i, e b SR s e A T 17 S o B A e 8 2 — .
SR1, TiMn SE4 4808 R P 2B i e 29a vk, FRRDREK I IR 5 T M A, X 7 Bk, IR K
T RIBERL F I3 AR A o LaNib £ 4R AL S P UE TR AL ERE, 2350 TiMn Bk AB2 B4 G446 I B3 77 24 X BAR R N
FI[]. #RT, SIA LaNis < EEFEEmIEEE 1. Pl (V) BEMNE&ENEEASE (3.8wt%), HRINmLgmE44
Kt E AR [2]. AT, BATRA 7 3B 2508, 4 5 wt.%%) LaNi5 F1 5 wt.%H) V 353528 K IE0E 2% 1 TiMn 3% AB2
Bad (EXFRHTHE 1) RFNEMMUER T TiMn B85S PIMG R EYE, HHRE 7 Hma R, /£ 303K
M6 MPaH2 [E/1F, LB E4 (90 wt.% TiMn 34 4-5 wt.% LaNi5-5 wt.% V) R & E T RIS IR, 16
I35 Y SEBE 1.61 W96 R R S KR AE 90 2t NI ] 2.00 wt.%. 7E 5 YRR 20 YRIEIR G , 2253 B4R RE 1.55 Al 1.45 wt.%
FRT R A R [3] . i XRD Al SEM AMHTIERH, S A S BERIE T 2 A& SRR . JLBRE SR (AHD
4 341 kY (mol H2), s&EEYE= IR FMA[3]. A LAEAKHABUE RIS A & s AR & it A M B st 1 — e 20
SR, JBEG T A A A A IRE 25 A T T AR SR AR B o BT 7 R R o T A A A 4 R A L o 2 23 4 4 P A
RIEHI A — iR E .

A01-P19
B R R UK T4 S8 /767 Nafion 55 SPEEK H&E

Lzl

rh [ AR R A 5T B

JR 38 He 5 B K B A AR B S i BB 2 —, BRI R, PEA S o WA ROH R A R A i
AL B 1) S TEAE F R AR (LR 38 B Fr) T, () B I 260 B B 5 B A = A (R S SR U o 3RS B e A T e U % SRR I
AN, AT 2 T80 R A BRI (Nafion115). fififk i) 58 TkTE R K (SPEEK) B2 P 3 5 & JLAE 2 L F 1
JR T SRS AT TR . FEREE KB TR, Nafion115. SPPEK M — 3 5 45 1 5 B Il % I5LBE (F1 7+ o 17 148
Wik . A AR O R TR SR AT BRI, 24 Nafion115 5 SPEEK BE/REE N 3 1, 50 °C R R &5 T
P ERHERTE T 47.6%. AHT T8 M &0 55 144 558 7110 Nafion115 55 SPEEK & & AR (L T #1830 4% .

A01-P20
Study on the preparation of electrode based on carbonized derivatives of silk and its energy storage
PUES
BB LRk

Contemporary supercapacitors still face some challenges, such as low energy density and relatively high cost. Biomass-derived
carbon-based materials are promising candidates to address these challenges. Herein, using a chemical activation method, the silk
soaked in saturated potassium chloride solution for 12 h was dried and placed in a nitrogen atmosphere containing a small amount of
reducing gas (5% H2) and carbonized at 600 °C, 700 °C to prepare the electrode of supercapacitor. XRD and SEM were used to
characterize the microstructure of the synthesized samples, and their electrochemical energy storage performance as electrode
materials was studied. Such uniquely porous structure effectively improves the wettability and charge transport, thus raising the
electrochemical performance when used as the electrode in supercapacitors. The results show that the specific capacity of the 700 °C
electrode reaches 205.4 F g-1 at a current density of 0.1 A g-1. It is expected to provide new ideas for the development of biomass

mild activation and energy storage applications.

A01-P21
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MR T K GRIYID BB
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THOUL R AL 7l S Bt T2 4% LA FUSEAMOW 45 K 1Y) SOFC She I Fabg - 5 T D A 13 bl LSO 85 AR R AR A T
(RVED, FIHTHHEAAA I T IR A OpenFOAM THE | ANEI D RERH FE AR ity Bk 2P g, ity i o s . IR R il
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A01-P22

Activating the H2-H3 Phase Transition of Ni-rich Cathode in Sulfide-based All-solid-state Batteries

o e I

A JRIE Tl K% GRIID

Nickel-rich layered oxide cathodes are considered promising candidates for constructing high-energy-density all-solid-state lithium
batteries (ASSLBs) with high reversible capacity and high working potential. However, the inconsistent Li-ion migration kinetics
between cathode and solid-state electrolytes (SSEs) causes the restricted H2-H3 phase transition of the Ni-rich cathode in ASSLBs,
which constrains the capacity release. In this work, we propose Li,SiO, fast ionic conductor to regulate the interfacial behaviors
between Ni-rich NCM cathode and sulfide solid electrolytes. With Li,SiO, as the interfacial stabilizer and promoter. The modified
cell can achieve a high capacity retention ratio of ~85.8% after 500 cycles at 1.0C and a specific capacity of 72.1 mAh g * after 1000
cycles at 2.0C, which is ~200% higher than pristine NCM811 and function well at a high rate of 5.0C. The underlying mechanisms
are well investigated through kinetic analyses and further revealed by theoretical simulations. This work provides a comprehensive
understanding of the interfacial failure mechanisms in ASSLBs from the perspective of kinetic limitations and suggests potential

avenues for future research in this field.

AQ1-P23
TR 1 e R SR PR T AT AR R G T R SR AR
g
TR

E TR THERE, HFSHE THRREORAE, AR08V T AU R . BREM R E i 2 2
Wb RbZ —, BHRIE I, BRARRBRT V2 52 B0, AT A7 58 UM fo R A DA B 8 S 25 B S 2 3 80t P A2 B,
B SR DR LA A B 2 RE R EE G 25 B (350-400 mAN/g) I i A Ay 2 o AT IO A PR AR st AR, R T D98R8 32 185 7k
PEBRRAR R AE I NS EVEZRIBR B AFTRI AL, Fa AR T I Ao SO (0 3 3, DR oS FEL R AR R T
BREHI UL B AR R AT B R, R DA AR I BREG , Y 5R R N R IR T, A B TR e AR AR T R AR R
R, AT B e A BB 1 ity e 701540,

FEIXHL, FATHRH T — PR BAR AR (K R AR T AT A RIS AL, ) 48 BAT AN [R5 2 e 1A 0TSSRl gt 2 i It
KA N TRSE AR B A2 AT 2 fLES I ERIREE A, 2 JE AR S B Al JeeE 20 A8 A IR« IRIRIR . IR . R ERIR
X HAR AT DhBEACARER . 753 R SR i 15 2 A R b LR T & 5 2 LEG 4, BET WIHA 30-50 m2/g iy, SARHBIEMHZ
LIRS . F XPS AR ML A RRGE AL S G RKENZB R, B2 USREREHNERAAE, G5
P A SR IR R e . HLH TS A0u s A7 AL, BERRARL AT 358 S PR md s BRI R A1 BR DL RS 2] 1 v 3 A B
UG 70 AT B A, TSR T R RHI 1% S, TSR B T AR A7 RE T o X P D B AL RS T A R e B AR L)
HIRECRCRANR R, TSGR ES T A A 20 SR B A AT

AQ01-P24
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Cost-effective and renewable paper derived hard carbon microfibers superior anode for sodium-ion batteries
FMER
RERE

Sodium-ion batteries (SIBs) have attracted intense scientific attention as the most promising next generation energy storage
device. However, the large-scale practical application of SIBs has been limited by exploring a low-cost and high-performance anode
material. Herein, hard carbon microfibers are successfully synthesized from renewable paper via simply carbonization procedure and
proposed as anode materials for SIBs. The optimized carbonization at 1400 °C endows hard carbon microfibers high reversible
charge capacity of 319.6 mAh g2, good rate capability as well as excellent cycle life with capacity retention of 99.3% after 100
cycles. The sodium storage mechanism is further investigated by virtue of various technologies, indicating that sodium ions are
stored in inter- and intra-layers. Remarkably, a full cell with the as-prepared anode and a Na;V,(PO,); cathode shows a favorable
capacity of 243.8 mAh g * and stable cyclability of 218.9 mAh g* after 100 cycles. This study provides an opportunity for a
cost-effective and renewable anode material for SIBs.

A01-P25
JEAL B8 -E BELAR 2T Tk [E 2 F A 3 B 7 v v F 4 8 8 F
2= 4k i
HLF R R 2

I A IR A TR IR (PDOL) 35 [ A R At S e Mk A 4 L A S o SRITT, %44kt PDOL &
72 (0 LA SRR TR 22 A P I PR ) 1 3L — 2B R o AR 92 51N T 2 DRSS IR —— 57 ORI =4 /K H e i SR A 2 BELIA 52
It PDOL :[E A AT (FCDOL) . B TACHRMLE M RIS, Fril# ) FCDOL LMl TR EiRE FHS% (0.72mS
cm-1). & Li+ ITHE (0.655). TEHLFEFATE R O (4.8 Vvs. LilLi+) AR 4000h (4 e pl /B R E . £S5k
IS B A DL O B 26 B HE RS O R A e 1k H S AR A R T 0 32 25 i L ) 5 IR, Dy S B v i B P R s 22 4k
A VAR TR ) LR

A01-P26
FRR A EAHI(Ni0.2MNn0.2Mg0.2Zn0.2Cu0.2)Co204 FHRL TV A4 H it SR FH ) B4k 22 M g
FHH
BT RHOR

High-entropy oxides (HEOs) have attracted much attention from researchers due to their diversity and tunability in
composition and structure, and the synergistic effect of various elements has led to their great potential in the field of energy storage.
However, conventional synthesis and screening processes require long time. In this work, a rational screening strategy for
high-entropy elements was adopted, while (Niy>,Mng ,Mgq,Zng»,Cuq,)C0,0, high-entropy oxide anode material (HEO-N) with the
six-elements single-phase spinel structure was synthesized by hydrothermal method at low temperature of 400 °C.The XRD
diffraction results showed that all its diffraction peaks corresponded to the standard card PDF#87-0028, and there are no other
impurity peaks. The SEM results show that the average particle size ranges from 300-500 nm, and the elemental distribution is
uniform without segregation. The multi-element atomic doping induces the high-entropy lattice distortion effect, which promotes the
increase of the concentration of point defects (especially oxygen vacancies) and other defects (dislocations) in the spinel phase and
improves the intrinsic electrical conductivity of HEO-N. In addition, this HEO-N anode exhibits excellent capacity and stability
performance, with the first discharge specific capacity of 999.2 mAh/g and first Coulombic efficiency of 73.9%. It demonstrates
battery capacity retention of 83.5% after 200 cycles at 0.5 A/g and a stable cycle performance of 834.8 mAh/g.

A01-P27

7 ik R - ML S SR K BRI AR AR L A BEAL BT 5

HIHE
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PR EYIREEL IS B SR MG T B S22 2 0%, B AL A REBOR PR A, R T HUMP R fih e i
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ZHEI R X (DTPMP) 1ENIBRIRFIZZEGT, M3l T PVA/Poly(An-Py)/DTPMP/HQ/AQS (PPDHA) /K. kR
MR ARANE R B, 1E Bk R PSS 5EICREA, XS R ER TN T FSMI R R R R, i
REFT T A TERE . 45 RERE, BT 1) PPDHA HER B AE 0.5 Alg HLUR % N HA 533 Flg I L%y, &0t
300 XA ATIOREF 97 Wit L a2, JF HAEZ I 10000 X 7 MU e, HADRIFRAIIES] 83.4 %. 5T PPDHA /KEHK H
MRS A /KB R A R B AR AE, A ARAE 125 Wikg ThE3R % TR 13.4 Whikg FIREE S, FFHZ5d 10000 (K1
WEREF 76.4 %L EER . RIFAML AT K EERETR I A A B IROL T R, HTEMBEH AR 1t 5 R A4
BATEAE 1 R H 5

A01-P28

PR T H s R SRR O R 2 5 A1 R T
L

TRt Tk

BEE B B L TR B S BN T, B T AR A AR B AR, B SR A ) A G R R R IR A
BT AT AL P L S RN o A SR T AR R IR VRIS A, T N A TR S T R b R
Rk, A 2R SO IRl A DU R A S 5 S i FE AL hAh, RGBS T b RO BE— P R e, HOX T b BHE
iR LA SR e 5 N AR B VRt T R EOR . BT, ASCERE RGN 1A SR O R AL, B R BT iR 7 L AR 2
A SRR ORI A BT R F AR 25 P it Ay 28 SRR (B A BRSO DL 25 SR A B S 1 ri il SR e A ek 7 ikt
TGS, BJaxt T SR SR R B A DA B A S A BOR Bt A S & a3 EAT e B, R T A s SR AE A
R b A i A S O R AR P IO S, D B et M ) SRR Y DA FT P K e AR BRI 4R T

A01-P29
JETF B S RAL AT AT e MBI R M AR SR R s AL
B Hi
LI R

BB 7 A e i E R UL (DAFC) 1A —FhEBRIARL bR, A MRS IR (PGM) Fik 5 M (ORR)
AT AR o, ARG AESR 2 B TR 2 115G . DA T IR R MR B S (¥ R B~ B, B CUA = ORR TERE
R 2 B U 42 B U (M-N-CO AR 51 T 3RATTHF 78 HL7E ORR IR A AR &t o 7ELL, FRATEAIXT FeNy A a5 (41 e Al
S5R e TR TR I PEBE AT T IR AR FL. LN, ST T M-N-C (M=Fe. Co Fl Mn) FiI Pt/C {4k FI7E 2 2 i fif i o
) ORR ffLiEM:, FH] M-N-C It PUC B HIFINT & . 2872 I (DFT) THAEE—25ESE T MN4 7 55%F Pt (111)
RMAR TR Z M. MNA X 02 IR EE /15T NHs, FEH MN, 5 O, Z [BII45 A 7158 NH3, T7E Pt (111) 3RTH B
SRBUAH I 1 B BE 1 RN E & e

A01-P30
Screening Ir-free trimetallic alloys with consideration of metal electronegativity and oxophilicity towards ammonia
electrooxidation
FKIER
LHREFE

Ir-contained alloys represent the state-of-the-art ammonia oxidation reaction (AOR) electrocatalysts for direct ammonia fuel
cells (DAFCs), but are greatly impeded by their high cost. Here, we rationally design and synthesize the Ir-free trimetallic alloys with
the consideration of metal electronegativity and oxophilicity that govern the reactivity of alloy surface. By introducing metal (i.e., Pd)
with electronegativity like Ir and oxophilic metals (i.e., Mn, Fe, Co, or Ni) into Pt, we have screened a high-performance Ir-free
trimetallic electrocatalyst system. Among others, an optimal AOR electrocatalyst was experimentally selected as the Pt;PdNi,
showing incredible higher peak current density than Pt and Pt;Pd, as well as the Pt;IrNi and Pt;RuNi controls. Meanwhile, carbon
supports take a critical role in dispersing the alloy nanoparticles, and finally affecting their AOR activity. Moreover, the hydrazine
electrooxidation experiments indicate that the sluggish steps during AOR is likely the NH; dehydrogenation to *NH, and its further

N-N dimerization.

AQ1-P31
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High-Throughput Screening of Monoatomic Electrocatalyst for Nitrogen Oxidation of M-Nx-C Transition Metal to Nitric
Acid
e
ILHRE

Electrocatalytic nitrogen oxidation reaction (eNOR) has emerged as a sustainable strategy for nitrogen fixation.
Metal-nitrogen-carbon (M-N-C) single-atom catalysts (SACs) show great potential in electrochemical eNOR. However, it remains a
significant challenge to develop advanced SACs that simultaneously exhibit high catalytic activity and high product selectivity. In
this study, density functional theory (DFT) calculations combined with machine learning (ML) are used for rapid and
high-throughput screening of high-performance nitrogen oxidation catalysts. Effective single-atom catalysts are ultimately selected
based on multiple effective indicators, including catalyst stability, hydrogen evolution reaction suppression ability, and reaction
barriers. Among them, Fe-N4, Cr-N4, Cd-N4, and Ir-N4 exhibit the best catalytic activity and can be considered potential catalysts
for eNOR. This method effectively aids in the exploration of eNOR catalysts, thereby reducing experimental costs.

A01-P32
BAFE Ni-CeO2 FIH K Ni BRI CO2 BJR
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th AR BHE K2
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A01-P34
High-content N/P co-doped corn starch-based hard carbon for sodium-ion battery anode applications
il
BR PG RHECR S
Starch, as one of the most abundant renewable biomass materials, exhibits a natural spherical shape that makes it a competitive
precursor for the preparation of hard carbon sodium-ion battery anodes with high quality. Here, starch is used as carbon source,

ammonium polyphosphate (APP) is used as crosslinker and dopant, and high nitrogen and phosphorus co-doped hard carbon negative
40
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electrode is prepared by one-step hydrothermal method. The effective doping of nitrogen and phosphorus elements leads to the
introduction of graphite defects, increases the graphite layer spacing, thereby improving the adsorption capacity of carbon materials
to sodium ions, and reduces the diffusion barrier of sodium ions.
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AQ1-P36
R AR FLE X B 715 SRR KM
R TE
[P

2 ALBRIEAE AT T MRS T 96 A1 S ) il e 2 AR IO SCRR AL 1, LB MaS PH OB E R B W NG R AR RUE PSS . H
B L2 (1 SR SR BB EAEAE R 1% T SR AR s LV E REZE R o AR TARA I AAC AL IR, 4% 7 BA AR LA 2 LR
R B@ AT RL, 2R 53 B B M R R 2R 25 57T 300 %, I U R e P SR 0k I e 1 5% vy 10 JEE L 3 AT S AR 1)
PRYE U BERAR T o H A R LR ) R 2 45 PU A B B A ) PRI S 28 TR S B I P 2 2 1) 467%,  HLARBILH SE It 5 Ay 44
FasEPE (430°C), X 2 fLRR A i A S A e 1 10 A R BT R

A01-P37
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[EZpre N

SOFC 4 HL AR A A} 2% it v 25 [ A E 2L ol T FE AR R 5 4 5T (SO2 A Cr 28350 RN AR G L &4, S 2
WA EHE REER T . B ST 1 A B R 2R BT rh B 4 22 S NI | 1R R H PR RE R RE R . SR, B
SN A B AL« ) A S5 DR R 3R A (A S 7= AR LR AR T AN B
AICHT SOFC [z AT#Ea, JEIL M2 T SO2 B4 UKL, X LURIE FURRR Bl 22k S F MM A ) 2 L ALt 5 ) 1 2% Jod b 25
BUED, [, BT FESRAET, BASERN, R A, DL LR P A AR B 2% it P B A AL R A R AL S )
AT SRR 7R AL S N, SRR, A P A5 PR 3R X SR PR A 5 v 2 S A s AN % ST 5 W 2 A BT RZ M A
. [EW] SOFC A A B AR B rh B ML, Jufif s L S b b 23 i PR AR A

A01-P38
Size-induced d band center upshift of copper for efficient nitrate reduction to ammonia
R
IR

Electrocatalytic nitrate reduction (NO3;RR) technique has emerged as a hotspot in NH3 production, for its practicability, and a
series of advanced electrocatalysts with high activity and robust stability needed to be constructed in today's era. In this work,
size-tunable Cu nanoparticles on porous nitrogen-doped hexagonal carbon nanorods (Cu@NHC) were reasonably designed and
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served for catalyzing NO3RR in neutral media. Especially, Cusq,@NHC demonstrated a remarkable electroactivity for NH3
production as it showed a suitable grain size with massive catalytic centers and favorable d band structure with faster

*NO; -to-*NO, " catalytic dynamics. As expected, Cls,@NHC (3628.28 pg h™ mge, ) had a much higher NH, yield than those
for Cug,@NHC (1268.42 pg h™! mges. 1) and Cugge@NHC (725.03 pg h™* mge, 2). And those collected NH; products indeed
derived from NO;RR process revealed by *N isotope-labeling and systemic control tests. Moreover, Cusy,@NHC was also durable
for NO3RR bulk electrolysis with minor loss in activity. This work offered an effective modifying tactics to boost NO;RR catalysis
and could guide the design of other advanced electrocatalysts via size-induced surface engineering.

A01-P39
Sm B2 BaPrO3 /i T W BRI i ith B AR KL i 1 BB 5T
XEHE . BALEE>. 2R
P RHRCR MR 5 TR 2B

JR TR ERRRL I (PCFC) & — Rl P IR (500-700 °C) T s RE A0 B, fEARESURRIE T 2 R EEIE
PCFC 1 i PRI 3= ZEAE T R H S0 S5 S B CORRO R A% P 55 5 LA A 2 A0 AR S AR 25 ¥ 5 T A4 (i 41771 - BaPrOz (BPO)
FEESER A BT ( S B ERT S5, B T A, R TR BN S SR . BAh, BaPrO; AU I H HTHF L m £ 1
BaZry.yCecY,03(BZCY )4 7 FLA B HI (1 A AK 28 BRI BT (46 22 A 2512 HL BaPrOg ZE 5 kAT S AL M A8 T PCFC
PRI eIt — R AL T, AT TR A B AL Sm B 7% 3m%, St 1 BPO 1E BT B B Rk vt B AR (M e . 223t Ak,
24 Sm 54484 0.10 I, BaProgSmg 1055 (BPSM10) 11 Ay B AR AL B H it 7E 700°C R AT LLIA F1| 1240 mWi/em? (1) 5 v B i »
% BPO (716 mWiem™) 15 A 7 KIgERT:, HAEIZIELE F IO RN 0.06 Qrom?s Z5FKH, Sm 4B AR 1)
SN, e TR SR, (T BRI R, 7EIR MR ORR MEALIE MM R 2 G F1 BZCY ML #4
T R B KT LRI 2, BPSm10 /A PCFC (25 S FLR LA [ K A TER E B FH AR

A01-P40
FARSC RS SOEC HIZ TR K s e 1Rt 2
JE & BUALEE*. ZEE
ferp RHE KA

&1 S ALY HL AR (solid oxide electrolysis cell, SOEC) 1T R & e AR S WIHEEIERE ) DL S EOIMREE &,
LR IZ IR T AR SR s, S AR 1 SOU S5 A X A SRR R 18 AT B AR RS o 8 I A0 1 B A S A RO RO 45 44
FF IS SIEFLIIAG I 5 50 1) = 4 S T (3 S S0 SRS BIORT L 785 1A% 5, AT BRI SR HOGE BELAS, 2 —FhAa e vl
WPERE A O k. A OB I RIS EAR M 5K, IR BEANFDRIAZ K NiO A1 YSZ Mk, LAEk ek PMMA E& L5,
F9% T Ni-YSZ/YSZIGDC/LSCF-GDC AR 4R f it LUKIAZE/N NIO #1 YSZ ¥R KL PMMA PRI FL A 4% ¥ 3
FEAR I B B HIAE 800 °CHITHZR B JE N 2.11 W em; 7E 800 °C. 50% H,-50% H,0. 1.3V 54T, B HRIRZE N 2.22 Acm?;
BEAEE BRI, BT Ni @ RSO LG5 b B B BT 262 17 1 B 1 5 a2 i s ok 1) it ek e RO kB . (25 h D
M 4.12 mV/ih FBACZ 0.29 mV/h, BEJS7E 160 h FFa e P b re il 8 %08 0.43 mVih. BIFFE &5 Ryt — B4k Ni-YSZ 4
el b b HR b O R R AR e MR T B % .
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