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D08. YKk &M K
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D08-01
ZHAKRS IR NEEREHT 2 AL N A
BRI
1 BTRHER

LB WIS PR 2 FUMRR I SRR & S SRIE I AT IS AR, FEREIRTIAR . ZAMELL . 77 A aKE)
PRI, R B et USRI R RN AT S XU AR TR R =4GR T
BT 7RG RN 200 B AR RE, ROHBEE TR R, QO SR 2 ThRes k. fEIX
AR, B EIANTH LRI AR R ) Z A GHXSRARL S L A R 7 52, IR A SEES8 == AT
REBFAVALRIE,  BLRIXRMRHAERETR . PREE. FL 115 5 S s i) B T T 552

D08-02
Cu-Zn &k R BB & SR KR
LY/S G
1. REH TR

R AL G TR FEE T RINY #E R A B AR, @8£S R A TR & &0
ORAA [ 55T 4 B B AR B S 1 — B . ARG SR R E NI ER &R &b iE A,
BT 2R A N R RAR Y IR 77, X e [AIAHAEAL G & S R TP E LU, IX AR R T
K 2 FL R AL S IR RHAR J BT 58 HE R  ASHIT 58 R I, 7 Cu-Zn & <A J 1 S il i Ak 27 i & e A
IR IR S A, TS e-CuZns — y-CusZns — B-CuZn — Cu — Cu0 2 BT, X—K
TR 1AL G M S S R OV & B I S BRI o Sl R AL AR AR BR AT, BT % th B = 4EXGES:
SZERIIZK Z AL y-CusZnsll B-Cuzn, FAi/FLAE RT3 0 08~6 nm F1~14 nm. HLEBFFTERY, &% Cu-Zn
G R AAWA SRR — 2B RE T BBaE e, R A i B v R R 4H FL R 2544 5
RIS X PIAN PR R B [FAE A A T R AR Re 22, ATIFE RS540 N S8l 1 &g Ak
YIRS E . AR T R B IA SRR AR R, AR RK Z LB E
YIrPRMA RERAE 7B B .

D08-03
PR Z A& BEARER R B R R M
I SZa
1. BgE TR

B K S5 K ST AR Y R S AR T e R A LA AT ORI A BT . IR AR R FL AR AN
TURERBIAE ST IR, IEBEAENK RO ST 37 1) Jr sl i 15 B v e ¥ . TEARZ KK, £
FL& R R LR ) = HEXCE SRS M R B B L3 H—, L ity I i il 5 73 A AT e v (R 28 S R
FIE R WUR L P R AR 1) — W s oidsy s =, SE R AURALE T T A s U 55 B WOTAR & RN,
75 FEL TGS 1 5 XS PR T2, B SEAF 25 AL N B 2 TR o S S A 20 L <o B S UL et P E 6 T 55
TN A BEAB AR o
A TARH i R 2 AL R R 3 sE xR A R S A AR I, 2280 RO i g o, K2k

ST, U R B %
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DO08-04
FURFLKITRRLRAAT N R L 5 GUORBORL I Eh
KR, G
L LT MRS =
2. FERFEEB SR

#9KfL (NanoVoids) 1FEoy—FBi RIsEALAH, 7E e RATRE i RIS DX T4 48 55 — HHRIURE (Y A Ry 24 1 -
R A ELAE RINLE o AAT Tl AL IR T, AR s 5 18 ReF A gk FLE . 1212
SRR AR 5L NEOT R A A S SR AL 2R, S AR SRR T AT [ AR SR B R s A A I
A A3 A A B AR AR SR A A LR (ELAR 50 nm=5 pum). 25 SRR B, GRRFLIEN H R B4 115 51
KM SIE, ARACEM IS S, 74 T 5 URBTRIAT HARH om0k —H i 5
BIYIR S AREIER R P 5 (Orowan) BAL,  [FR,  9R B2 9K LA B T80 FLIR J) R 7 0 R AR
b, MRRSUNEIE . B D FURIL, AT IS GRE A SLIR A SR HES (1 SLIR S5 51 Ui B
DI 7 BRI T AN Rl i R (I AR R FRAE . AW TUR T, 9K IR AR AR B2 e il CRE R
8%) " HsEHIAL L, R R LA & e R BB S A PR RE SR AL 1B SR

D08-05
R4 PEM S K I B S M R AR
XS, ALY, BT
1 ek

Ji T A HeE K FL A (PEMWE) 75 mT B A= g R i s ) £ S A7 T R B H B K /7. #RTHT, PEMWE
R FH (R 0T HE S (HERD A Ak 77 A ] 38 S b 22 [R] [R]85 T 2 38t 50 (1 B2 1 108 52 7™ B PR B A S F ol 7
I, FRATERH T —Fh A MR-D OB P g, Ik & A T PEMWE BB AR E HER 4k 7). HAkim
5, BB ESMAE-MREREB AL EEES S (HEA), AR KJE HEA NEZERTTENR T
A K EEE L SWak B ALY 2 . ZERRYE HER i FEd, FAbE R 3Pt e RIE AL
NI FEAR T 03 A AR 2R s 1T 4 AL A A oK i U3 3 $2 AL TE M PR T ORI . fe 2%, X — 3R
W EE ST T AR S UURR I B0 A P4, SEEL T HER (9 S AE—FF 1 A em 2 HUIRE E TR Eig 17 2200
/N, AT 52 100 T3 IRIEH .

D08-06
FEEGIR L FLARME AR BRI TR & BRI 9T
FEMY mHEEL FEE, ke LA Eu L, g
1. KIEH T K

AN S TS B AT SR, Hl% TR FLANEEE = u A &AL PtFeAINPore, f#
S NI 7T 45 SR 2% BH, PtFeAINPore-2 1 o, B~ AN RIS IR S5 A AR 97 475 TR B AL A I o FE B HH v il 1k 5
PRI O AR A 87%-99% )5 At o, B-ANTL RN KA A W45 RE TR A J5 AR NI TR 2R AL &40,
SSCRTE 41%-83% 2 18], JEISSERAEH 7L, B7R T PtFeAINPore-2 /)2 Pt B 73 B MFFIRIE & 7 H
AT TR ST, AT ER T 68 S AE % 2 BB A7 s A Bl TR AL o, B- AN VLRI 73 (1 Bk
REEReE], BERIEMHE 71LL K PtFeAINPore-2 H X% 1) PtFe-FesO4 SR AR HE T o, B- A ARSI 1%
PRMEIL 5 AR B B T BB A S 9 «

WL T 4K 2 FLEia A 4 AIPPARU M ALRS 07 IR A W) — Bk I &4k ) S . NH3-TPD 5 XPS Z53R4iE
ikt Tk Z AL &4 (HEANPore) )% ) it 5 & @A Pty Pd. Ru ¥ RIE 7 HAE X
BB S B R I (TOF B4 1152 h-1) 5kt it DFT 5050 1 RS9 5 A RL 2 T B W ff
R SRR, T S T ARG AR, HEANPore X H, 7313 i I B B3R & 1 1AL )R 1L 5
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FaE H WMIRe S, AT 508 S N (AT i 701 ORI RE IR 1 — Bk JR i b e B AR
{843 HEANPore 7E 1% H IR N 1 R AL L e

W7 T ARFHZE =4&J/4 6 M (M= Mn, Fe, Co, Ni, Cu) X492k ZFL =04 & PIMAI 154 1k in ZEnk &
HATHED RN, g5 RRFGOK Z FLEIEES (PtMnAINPore) fEALTIZE HERRINE Hl] % 1,2,3,4-DU &
Wbk t5 1,2,3,4- DU S e bk A0 Mt ] 26 WA bR S 82 Je s R 5 AR PR A s P S e B — R AR AR 45 IR 3R
T e P EE A RE 7T BRI EUEGRE J1 . R Pt A7 sUEUIRI T B BORI B R AR AE T
PtMnAINPore {4714 m AL NG S A I R BE 7, T HMURy 940K 22 FLA5 F 1845 PtMnAINPore £
IS F AR ZX T RefEAL AR B B i etk ST A M.

Z R

1.Y.Wang, S. Wang, Q. Xu, X. Feng, Y.Li, R. Sun, W. Zhang, Y. Yamamoto, M. Bao, Small 2025, 21,
2407788.

2. Y. Wang, S. Wang, Q. Xu, X. Feng, W. Liu, Y. Yamamoto, Y. Shi, M. Bao, ACS Appl. Nano Mater. 2024, 7,
10739-10747.

3. Y. Wang, Z. Zhang, S. Wang, Q. Xu, X. Feng, Y. Li, X. Zhang, Y. Yamamoto, M. Bao, J. Mater. Chem. A,
2025, 13, 11540—11546.

D08-07
Bt A& Ak BT & & R L RETT ST
R, RS S
Rl PSS

i & &R SRR MR RAEE P AR 7 R T HES R i & m AR, Mt T egidiads G e, HAR
rr RS AR KSRIEARTERE ). AR . A RIE AT L SRR SRR AL SRR, R
— R ThRE AR SERE G R AT RE. BEAR H AT Q28 T DUE T 2 T bRg e [ 5 2 ) 25 SR8 A IOK 28 UK 42
RS AR S G e dh CINERR . 260 MM BROMSE), 2RI, Z24Rd & &M R R S A AL 4t
PROE R AR RIR, GURREE AR & SRR 3RT, HA MR R RE B DA AW 5. T,
TAMRGHWTTE T AR ST G BT R A S, M EEEEH] % 09K 2 LA YA R 5
MR, BRI T AT AR 2 LR & e Rl JFPEAIE S 1SR S S e T R K S T
R, X R GR REZ AR & e RE AL USRI L M Zhse ek, BN ARR & SR 9K AL
WHFCATIT 7 — BRI T

D08-08
BRILREN QIR TG ERTH
VISR Y R, iz
L oA SR IC
2. TPIERRHOR AR R 5 TR

it & AR AR 2 fLe B AR ThRe A 5 ERA T I N AT St SR, SZRR T REARBRRR, —J7
LB AN 2] 70 %A B, GURZALeE M AIERE Sl TR, 53— 7 LB T 90 %9k 2
FLE @] 2. A TAREERIE Au-Cu-Ni BTIRIA S ERIRor . SRS Ge T2, fil&H TR
LD RNKZ AL FER BT NZRY, — BRI N~ 4 nm, AL AL 93 %. 1% )24
A HBERNE RAF, DRI IS4 Gibson - Ashby Fr EER R TRIIMA . BRILAN/ N —fL0E, BUlisr
PR Z AT A B IENE RS RAE ET, BEESLBRRKT S, BT ARy R
HWAMBASEAT N, AL — U, XA R 4EEPERR DA . XM s ROz T b & ek &, JF
NI R SRR R T — AN B
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D08-09
AR 2 ALA-SEEEAH A T AT R N

gt

1. KRR

I A AT AR E b T — R B SCEYIK Z LGB Cu-Pd EEEAGT] (np Cu-Pd@ZrCuAD .
np Cu-Pd@ZrCuAl fENHTE R L (HER) [IHLEAT. 7£ 1 M KOH 2541, 10 mA em—2 T 13 FL A7 153
150 mV, 5IARER Pd e Pd (5] NAZ36E5E H20 RN H2 /U2 H B+, kb, np Cu-
Pd@ZrCuAl I R iF 1) 1 VERE, A TRARAS AR FFIE A I BE o X 00 T A i it v A3 B e ol 2 1 52 2 )
Pd, A& HFIE R HER HLAEAGTISR AL T — G 4 8 i S50 .

D08-10
B e 922 B AR BT R
Sty

1. PEBEEGE R T

& SR S AR 2 LRI EERE . WA SR gk 2 FLE Y S #1255 2458 T s ik
TR M I AR DL RS IR T8 ERRAME T, BEESTTIRAR A & 206 S AT SO K
18 Rtk — MO AR B A B A 2 i i A2 A IR A LnT 208 o I BAFRATIAE. Cu(Au) BSR4 1) i
G e BRI, HE AT IR IE— AP B S AR 2R i R, 9K 2 FUA R IR AR KIS (Acta
Materialia 290 (2025)120959) -- X FHl&E [l 72 A [ AH 1 R AE K AR R/ L. X—RHEIRKRH, a6 48E
PRETVRAA RTRE A RS 1, AT BUR o R rh ST R AR T 55 R MR E5 A I TR e 1ZBF 70 BB B
B Al R AT AE SN IX — MR AL T TR R

DO08-11
SR 2 LA B BRI RE R B TEAT AT AL

Mgzt mimet

1. PHze TR

e AL BRI X 2% 45 460 ¥ 22 FLAR AT 22 RO R IR BEAT R a2 3 (BTS2 B FL 25 My s L AR PR ) 2
T, FATRTE TR R ROR BT ALK R P S R 70 8 2 SLAGHE 0 B IF It 1 AN R FLER =R 73
22 AL NI FLBR SR RF AL X RE RO ERE, IFIRTT 7 HWas 4 e IR i i RE P I A E AR AT . IR T2 4L
R K ASLBR B EE R AL 1, ORI FL A RS 1 P 48 S5 A, oK P LI S B 9IRS 43 A T
TR NI ERIE K AL 1928 T FL R 5 B B0 ML 7 A% 33 2808 LA R 0ty I 245 ) 2B 1 AR I
Z AL R SRR PR YT, JFRIL ML IR BRI PERE . EBSD 2 HT4i REN], s A AR K
22 i A I R FH AR W1 S ) 32 A s AL L o

D08-12

T TR SR 1 st AR A R T R B AL MR RE BT 52
FEEr, BER!
1. [ db Tk ok

ULEEOR, I TREAR RSO — R X AL e v Sk, RN I A e AL oAl R A3 R DAk v b FRLRR A
g A g EAHEAL 2 PR RE . AR R TR TR, v VIR ST A R A — Rl
VAT 2 AT/ s g A 1 A AR A R, R GTETT 1 AR R S R R AR A A

4



H E M KK £ 2025 D08. gk L& @ikl

AL SAPERERZ B, #8077 ELREI MR SR SE . BT S O T s 2R . —R— A
GEZFEYy IR (1L WL TR S b a R B RS Sl S 2oy v 32 P = [ Ve VARV R A ER
HEAT, AR RN B T r b rp R L AR R B A B A EA RS E M o AR5 HH 58 ARy M e B R
LR BRI T 5%

D08-13
GRS LB G S MR B E AR M BB 5
RRAE, WA, ki, R
1 HERCET K

R A (HEAS) UL LSS R I —Fopr R 2 Eooe@pbel, Hl T R, IR R O . &
% WA AR R8N R X0 R AP RO 1T e LR G e IR SR B PR RE A2 REVRAF A S (AL S U B A T R L AT AT St . 9K
AL E SR RS R VRN, [FR R 2 L mATRH R LR A L 10 3 s, AT O
SR TE 2 S N VEA 53, I D0 AT PE AR 25 (O AE, AEREA UG 12 R, A
CAAS R Bl S S5 A6 (0 Rl o e RN AR, S B & kA9 BAT AR MESHRFIE 9ok 2 LR & <
I E AL AN 7 SN KK AT S RINLEE . R G e & )5 2 LA R A W B A4,
PIARHFIE, RA 2R Z FLRFEN CoCrFe Jmiii & & ILH R (I S ER I R %, RAFHPTTit
BEJT KR e VERE BN, HARR 1 2 K 2 LG5 [ bl Fe-Cr AHAR T, [ FBARARIINAT SE R LR
AR, SRBCKE AN I VERL & RN 1 R SR it TI8TE, RN Fe-Cr i Ft 1 I8AL A7 45 W] i
BER > TR B I AR R SRS AT . [FIN S ek 2 AL m e e B H LR HER f#
WRES T, BE 2 BT e SR AR U T R 1T 9K 2 SOV R T 45 4 B L SRR AL, P34 HER (1 S M i
et T U B (B )24 1R o F FER T LA R & <0 A SR AR it & <R A9 IO R AR 2 FL L R S 5 R E /)
g A IDNGEN Y R R S N SN VRS E R =P

D08-14
YR AT AR AL B i S R S AR

T et pxt

1. IR R

AL S N AE A5 G IR ) e R A T R A SRR, D SEBURBR TR A S T R SRR At 1 R
1o I AR R BT A L ZARA, AT ST A 4 3 S AR ) D s R M A S B ) R DR A AL
i, BRSO TR A E AT 5 RS B, TSR BL T B e e YR A AN
ST SER 2 i

B, FALERL S A FALRPR IR ALRIEEAR, 7R 1577 5 AR R TS PR 5
S5 TR A 2 T B AR ELA'E AL o A IV 7 AN AN 5 5038 e IS0 7 0 R ok A A S A 5 M1 2 W s 3k
2, BRI SRR E YA A R R A R, W R T R MR R RE 28], 2] HR, KR
TR AAE AR G R Vvt SR, SEIL T 0 - ] S I A B A RS R 4% [3] . AEMEAL TR it D, K
& RIS 7450, B K 2 AL E ST, R AR FEIE AT S S [ in &g 78, K
TRARTHERL SRR, JEREAR T B 35 [4-5]. TSI LL A GIE I Zh A RAE S VLB 5T, $8m 1 &
B F e ST R P R RS0 W PR 2 e MR AR ATL A ) SR B

XEEAHTE SRR T XA SR AL B R AR, SEOR A 2 M SR S22 A+ T R i UL 77§
Bt 7 EE R E M EEAR T, A S 7SS BOR D A RS

EEPUN

[1]Guanhua Cheng, Andreas Jentys, Oliver Y. Gutiérez, Yue Liu*, Ya-Huei (Cathy) Chin*, Johannes A.
Lercher*, Critical role of solvent-modulated H-binding strength for catalytic hydrogenation of benzaldehyde on
Pd, Nature Catalysis, 2021, 4, 976-985.
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[2]Guanhua Cheng, Wei Zhang, Andreas Jentys, Erika E. Ember, Oliver Y. Guti&rez, Yue Liu*, Johannes A.
Lercher*, Interface open circuit potential on aqueous hydrogenolytic reduction of benzyl alcohol over
Pd/C, Nature Communications, 2022, 13, 7967.

[3]Guanhua Cheng, Jiameng Sun, Yunfei Ran, Fuquan Tan, Wensheng Ma, Zhonghua Zhang*, Effective
free-standing electrodes with refined structure via sputtering Ti sublayer and altering working pressure for
electrocatalytic benzaldehyde hydrogenation, Chemical Engineering Journal, 2024, 481, 148735.

[4]Guanhua Cheng, Zhihua Zhai, Jiameng Sun, Yunfei Ran, Wanfeng Yang, Fuquan Tan, Zhonghua
Zhang*, Elucidating role of alloying in electrocatalytic hydrogenation of benzaldehyde over nanoporous NiPd
catalysts, Chemical Engineering Journal, 2023, 474, 145631.

[5]Yunfei Ran, Jinglei Li, Jiameng Sun, Bin Yu, Fuguan Tan, Guanhua Cheng*, Zhonghua Zhang*, Impact of
alloying on electrocatalytic hydrogenation of benzaldehyde over sputtered NiCu film catalysts, Applied Catalysis
A: General, 2024, 678, 119725.

D08-15
GIKZ FLEEERTRL ] 25 B 3 P AL R SR R 5T
focHet, wkt, SRR
1 RHEER

R AL 2 A2 B A 1T A R YR P 5 B S B A% PR R S s I M 10 U B e T s 1) 5% SRS
g A TRE VR SHE N R, o T RAMATI RIS, £15 H 50 v asmg £/
THER BRI R ME AR . AR N4l TG S0 5 I AK 250 Cu0 MRME N L Ak 2 A A AT
EREMNEFEF, 99KZ L Cu0 A% Cu,0/CuO Sl 4544, BEMBARAL*NH, I E, 3B S /K451, B
Tt e A EATEYE AE 2.0 V vs. RHE HIAL T, 9K 2 1 Cu20 1) NOx—77 2 JIEHi S5 803 73 nllik 5] 134.62
umol cm—2 h™* % 90.8%. I4b, ilid HEEFR MRS, 99KkEFL Cu,0 b 3t e AL dh I8 R £
N 05V, FHREFE 10 mA cm 2 B S R 375 94.6% H0VERL S8 A3 . A TAE NI A B 0 e Ak S AL A
FIFE AL ) S

D08-16
WKL I Ag/CeO:ff] CO.BREM:BE 5 FEITA
g vy At

1 SRR

e COMMEMIRFY CO RN REYR S A BTk K — b AT S SR, AR 0 Sy i A A A e 1k
DBBLEHEE o AE 1L, FATIRIE 1 — i CeOp BURLIZ MR AN K 2 5L Ag EALTT, Fn] & i J) M SRV E A 55
MIMTHRTE CO ettt JAr G FIE Iz s #Ie (DFT) THEIESE, CeO, H3HE*OH Eifid% (R
# pH B AT <8 [E) f£ (COatop F11 CObridge) FMR BE A7y, F-4i S AR S o 7EFBE FAR ZH 14+ (MEAD
HEL A o AL TTE 50 mA em™ [ 5y LIRS BE RSB T 4 97% 1) CO VAR B AR, HAl L ERE 2,12V,
JFRERSEIBATIHEE 1000 70%f . AHT TN R 1 WO TREAEOCAL TRl AR IR B 5 T ) B 2, N3 CO,
7] CO B ALIRAL 1 — Ml 3™ J& (Y SRt o

D08-17
KL I Ag BRI REE T4 - B R B 6] & K3 SERS Hifd:
HpH*
1. PRI T K2

HETHRENE R R TG S RIE N — R & 2 AL R AT %, 2R, HRNZI5ERwE N2

6
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fL Ag 1] SERS M5 Ky~ AN iy, Ji KL B Z 0 45 B TR L8 JFAT W HIR N B, 1o R SN 22 FL 45
WEEES 0. FR, 0T EA R () 12 LR ER SERS FFIEWTFL, H ATTIRAAAE R il
DGR R Y EA I . SERS MERE S M A) 0 RA AL . FRATIE I RGN LIH T KL FE T
PR, FDTD 704, AR 1 Ag WK Th 348 5 RS- JFAT N, #87R T 9K 2 AL TR
L, KL AR AL Ag IR TSR A%, EAL T 2 4L Ag KA SERS TERE S AL R BFTUK
B2, (D M T ES S RSN 2L Ag M, B RMINZ AL Ag HIBY SERS M4SN TRt T 2~4
MELE 10°~10"; (2) s 7 RMIRITAL I I 5= 2 FL Ag MR A1 5 1 3 BORIE: (3) Sl
F14) P, 7 0 i L RS AR A R K pbb 2, 2 SR RS B2 M i 484 50 X5 5 FELJE RO L (R FH IS 3R (4D
R BA B K 1 i () 2 AR ERAA SR A ) RS Dy~ R 4 20 nm/~E4< Bl 60 nm

RARHIFH RIS

[1] Chengcheng Yuan, Dan Zhang, Ping Xu, Yang Gan*. Nanoporous Silver Films for SERS-Based Sensing
[J]. ACS Applied Nano Materials, 7 (2024) 16141.

[2] Chengcheng Yuan, Dan Zhang, Yang Gan*. Mechanistic Insights into Plasma Oxidation of Ag Nanofilms:
Experimental and Theoretical Studies [J]. ACS Omega, 9 (2024) 28912,

D08-18
GUKETL Ag-Cu SRR CO2 st e R RT 4 1AL
B,
1 HEAREET K

HASEAEAL FIARAE CO2 FAL AR SR AT A R M . LS5 A e B AN BR B C2+7™ 4,
T H AT TS — SRR SR, R C2+ Wi I VF 2 Pk, X FEIH T C-C ME M)
FOARERE, UL M CL YA se 5

AT FE I TR AR AR 2 FLe R 2R B 7O RIR-H] (NP Ag-Cu) HRIBREALT, fH B
AR L I AN GR 2 SLas et BRINSEEL 1 R Pl #A*CO M Ag A Cu A7 s iR s i i, s C2+
PN HRERLER R IE R 74 73% (i 487 44.5%) . SR IR ALHL 2GRN DFT 5 [ B 17X 207 ) mide
FEEIR T A FRHI*CHX-CO MBIBALE . AEAI ML SN, NP Ag-Cu 2 B T34 [T 25 14 A 1T 3 250 52
MPERETEIR, SCAPIEIL 2 RUBERARIESE 1 A AR AR I 45 4 A (<P - PR R AL B B A i A A

D08-19
THI T TE R P AR £ 2 SR oK £ AL FLAR
AN, R
1 HBRBORE

FH0HA T L@ (active-flow membrane-less electrolyzer) s s 22 IR AN AR SN, SEIRAA
S, TRICERARRESER, PEARILRRAR . (ESRATR A R B AR i R e MR T B I R . FRATIE
HURR- A & M 5, fEERHIL R a1 B SUE S gk 2 FLEREE ), 53 T A 70 J0k ) A%
GUEAHLL, B A BRI AR, AW ENE, 161 M KOH ¥+ R I
HfeE AT AU b, SR T HAERT RREE AR L P R I

D08-20
REEATRM 2 FLAL R RERL A
N S
1. IR K

FESURAE N — B TR R AR, DI s B R B %52 000, mMEIR A RIS 4200



rh E R RER 25 2025 D08. YKL ALEBM K
mMAh/g (Lis.aSi), LG A7 (372 mAh/g) 1 10 f5LA . BEM AR BT A 8. e &
B IR, RIEZ, BAME, HIER, WERE. ARG, BRI R R AR AR
KR (~3009%), 51K HARSE MR RIS PEAP RIS, LAJ SEI IR AR, BRI T FE 8% . [RIIN ek
ARG RS E, FHRMERACT A S A TR e m) J, A 1 2 FLA BT R G2 S AR R BZ I N 77
HER A S, BEEMAE S BEEE T 2R, R TSR SERICR, HPRBIXE
AT RN 2] TN AR R

D08-21
PR 2 ALEEE APPRE R —HRER S s P R RE S HLHIFE 7T
dabxt, B, EARY R
1. fLE K

AR PRI A 3 F I R ER BTG ACAE R R IEFE VLR AR A LTS G5 T By S AR, AT T2 T M
EEfl gk Z IR (NPMs) 1 TS5 S0 = 4B T, $RIT 1 HAEGIR BRI A A i)
R 1. BB SCIESE, 99K 2 AL (NP-Cu) JiURs 125 ih ) -fLIE S5 AL — iR &k (PMS) TS 1L HL
R A, (BTG AR MR AN A2 B A% ot -BR A~ R 425 R Pk il o D9 R IX B B, ASHIE 7T
J5LL Al-Cu-Fe =Ju&r & NRATIRAR, JEILM & S Ihfil & 790K 2 FLH = S B I S 4RL %44
FHE BIBR RN+ SR IE A S F i B RV A o, 2 50t AR R R0 98 1 A BEE Mk, £ pH 4-10
YO B Y AR AR S O B AP R LR, IR A-Cu & S, MR T BRI Z LA ML), AR
AR ERAR, SR T AR AR S RSN P RO . S0, AT 1A ERTS AR e B
EARR PR ANE IR AT G 1 200 F R B AR, 1 S RS B TS e RS 2 s oy £ 3
HAR . LERTFUNRRGNK 2 LR R 20 AT RE o LR (0 S8 i) AR 1 13 R 55 S0 AR, JFIR AL
T RTAK PRI AL S SRR 0 AR

D08-22
K FLBHERBLAD B L 0 7 BB AT 9T
AFEP, FIRA L s,
1. LTk R

AR, 7155 A= AR G A DR R e O T R IR AT AR Fe R 2 — o — 7T, FLARARE
HAb 25 AR = AR ORI 7, AT S B RS 2152058, dkifi sz ma L i fb 2= 1tk g8 5 — o7, 2y
G800 4 B T A7) PRI T v M 52 Bk [ T R SR A (RIS B2 0 S RS A FH S AT %o e A 2 1 e = AR
AR . FET I, AR TR A SRR T E SCGEYPK 2 FLREEARL, R A B S AR T
AL 5 3K S ERE - LA Ni40Zr20Tid0 &4 N5k, 28 0.05 mol/L HF iU & 45 4 h 75 gk 2 FLEL,
Fam I A A 2 DTS R B MR IR A A A X RS R IR A kL . 25 AR, K 2 FLER-RE AR R R FE 2
LA LR A, 76 1 mol/L NaOH HLAWR . 138 1 mV/s 2 N Imi M A 3155 B m T9k£ 1L
BRI 7.8 WALEE T BN, mi A R e R AR, (R N ARAEN S RS PEFR AR T
KK, PRI 4200 s JEH S50k BE 61% W) MG ML PERE . AHEUE GEHARI L, AHH 700 & B IR SR e
B, SRR MR AR R, B 2= IR Bl 2% R TR A TR s . % AR E IR M RS 1 5
NSH, ST AR AR AL A IR S R RE 0 B B T

D08-23
Hierarchical porous metal-doped Cu-based catalysts promotes electrocatalytic nitrate reduction to
ammonia
Yuhuan Cui**
1. Hebei University
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As a crucial feedstock in agriculture and the chemical industry, as well as a high-quality carbon-free energy
carrier, the green and efficient synthesis of ammonia (NHs) has garnered significant attention. The conventional
Haber-Bosch process for ammonia synthesis suffers from high energy consumption and substantial carbon
emissions. In contrast, electrochemical ammonia synthesis using nitrate as a feedstock offers dual advantages of
environmental remediation and energy conversion. However, the electrocatalytic nitrate reduction reaction faces
challenges such as sluggish reaction kinetics, low ammonia selectivity, and competing hydrogen evolution
reactions, and thus the development of highly efficient and stable catalytic systems is urgently needed. Cu-based
catalysts have been widely studied for their strong nitrate adsorption capacity, however, the limitations in
intermediate reduction and reactive hydrogen supply constrains the ammonia yield and Faradaic efficiency.

To address these issues, this report introduces Ru, Ag, and Ni as dopants and employs an
"alloying-dealloying™ strategy to construct hierarchical porous multimetallic-doped Cu-based catalysts. On the
one hand, Ru doping effect modulates the electronic structure of Cu, enhances reactant adsorption energy, reduces
reaction energy barriers, promotes water dissociation to generate reactive hydrogen, and suppresses hydrogen
evolution simultaneously. The prepared np Ru-Cu catalyst achieves an ammonia yield rate of 29.63 mg h™ mgea !
with a Faradaic efficiency of 97.3% at —0.2 V vs RHE. On the other hand, dual doping of Ni and Ag into porous
Cu-based catalysts leverages their synergistic effects to regulate the d-band center of Cu, enhances reactant
adsorption and inhibits intermediate desorption, thereby improving the selectivity for ammonia synthesis. The
synthesized np Ag,Ni-Cu catalyst demonstrates a Faradaic efficiency of 98.5% and an ammonia yield rate of 41.1
mg h™ mge,* at —0.2 V vs RHE.

Furthermore, the hierarchical porous structure in the catalysts facilitates the exposure of active sites and
increases the specific surface area. The macroporous channels accelerate mass transportation, while the small
nanopores enrich reactants and prolong intermediate retention time, facilitating deeper reduction of intermediates
due to its confinement effects. In summary, this work enhances the performance of nitrate reduction to ammonia
through the design of hierarchical porous multimetallic-doped Cu-based catalysts, provides insights into the
synergistic effect of multimetallic doping as well as hierarchical pore mechanism, thereby promoting the
development of electrocatalytic ammonia synthesis technologies.
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D08-25
Defects Enriched Carbon Nitride Sponge with High Surface Area for Enhanced
Photocatalytic Hydrogen Evolution
Ming Wu*"
1. Hunan University of Science and Technology

The limited efficiency of traditional photocatalysts necessitates innovative solutions for sustainable hydrogen
production. In this study, a three-dimensional (3D) sponge-like porous carbon nitride (SCN-x) was successfully
synthesized using a novel method involving the removal of unstable organic frameworks. The resulting SCN-x
exhibits a highly interconnected network structure and significantly higher surface area (116.5 m?/g), compared to
normal pure carbon nitride (PCN). Furthermore, this method introduces significant defects into SCN-x, such as
additional foreign oxygen atoms, which not only modulate its band structure but also provide more active sites at
the defects. These features increase the number of photo-induced electron-hole pairs due to enhanced light
absorption, and suppresses their recombination by enabling them to efficiently participate in the reaction with
increased number of active sites. As a result, compared to PCN, the optimal SCN-0.5 sample exhibits 86.6 times
higher photocatalytic hydrogen production rate under visible light irradiation, along with excellent stability and a
high apparent quantum yield (AQY) of 5.8% under 420 nm illumination. Furthermore, with additional calcination
under air, the 28CN-0.5 sample delivers a record-high hydrogen evolution rate of 1663.5 pumol-h™g™ under
natural sunlight irradiation. This work presents a novel method for preparing a metal-free photocatalyst by
introducing significant defects and a high surface area, enabling efficient large-scale hydrogen production under
natural sunlight.
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D08-31
Lamellar Nanoporous Intermetallic Cobalt-Titanium Multisite Electrocatalyst with Extraordinary
Activity and Durability for Hydrogen Evolution Reaction
Zhilan Zhou®, Xing-You Lang*", Qing Jiang"
1. Jilin University

Constructing well-defined multisites with high activity and durability is crucial for development of highly
efficient electrocatalysts toward multiple-intermediate reactions. Here we report negative mixing enthalpy caused
intermetallic Co3Ti nanoprecipitates on lamellar hierarchical hanoporous cobalt skeleton as a high-performance
nonprecious multisite electrocatalyst for alkaline hydrogen evolution reaction. The intermetallic Co3Ti as robust
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multisites substantially boosts reaction kinetics of water dissociation and hydrogen adsorption/combination by
making use of unisonous adsorptions of hydrogen and hydroxyl intermediates with proper binding energies to
break linear scaling relationships. Associated with bicontinuous and hierarchical nanoporous cobalt skeleton that
enables sufficient accessible Co3Ti multisites and facilitates electron transfer and ion/molecule transportation,
self-supported nanoporous cobalt-titanium heterogeneous electrode exhibits an extraordinary electrocatalysis
toward hydrogen evolution reaction in 1 M KOH, with nearly zero onset overpotential and low Tafel slope of 32
mV dec-1. It reaches current density of as high as ~3.31 A cm™ at a low overpotential of 200 mV and maintains
exceptional stability at ~1.33 A cm™ for more than 1000 h. These impressive electrochemical properties make it an
attractive candidate as cathodic electrocatalyst in alkaline water electrolysis for large-scale hydrogen production.
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Flow-Engineered Multiscale Porous Electrode Design for Promoting Bubbles Removal Efficiency
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toward High-Current-Density Hydrogen Evolution Reaction
Qingpeng Sun', Shaofei Zhang**
1. Hebei University of Science and Technology

Water electrolysis for large-scale hydrogen production at high current densities faces significant challenges
due to the sluggish bubble-involved Kinetics on tortuous nanoporous electrodes, which result in increased
activation losses and structural degradation. Inspired by the directional fluid transport properties of pipeline
structures, this study presents a rational design of a bubble-guiding electrode by introducing periodic, vertically
aligned porous channels into dealloyed nanoporous NiCo alloy (denoted as PAx-npNiCo, where X represents the
periodic spacing). The vertical macro-channels create a split-path effect for gas bubbles and electrolyte flow,
promoting rapid bubble detachment and minimizing the likelihood of bubble coalescence. Additionally, nanopores
formed via chemical dealloying offer a high density of active sites, significantly improving the hydrogen
evolution reaction (HER) performance. Using a combination of high-speed camera observation and computational
fluid dynamics (CFD) simulation, the optimized geometry of the flow-engineered channels for efficient bubble
detachment and transport has been identified, demonstrating superior bubble-guiding capabilities. As a result, the
multiscale PA200-npNiCo electrode with vertically aligned microscale channels with period of 200 pm and 3D
nanopores on the ligaments achieves a record current density of 981 mA cm 2 at a low overpotential of 223 mV in
1.0 M KOH, and maintains exceptional long-term stability, sustaining over 450 hours at 500 mA cm 2. When
integrated into an electrolyzer with PA200-npNiCo both as cathode and anode, only 1.97 V is required to reach
400 mA cm 2, with outstanding durability over 100 hours under 1000 mA cm 2 This work provides valuable
insights into bubble dynamics for HER and underscores the importance of multi-scale design in the porous
architecture of electrodes for broader electrocatalytic gas-evolving applications.
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Temperature-dependent Formation of Nanoporous Intermetallic Compounds in
Liquid Metal Dealloying
Ruirui Song**
1. Institute for Materials Research, Tohoku University

The liquid metal dealloying strategy has been widely used in fabrication of porous metal/alloy and
heterogeneous composite for various applications, such as batteries, catalysts, and hydrogen storage. The
high-temperature liquid metal dealloying enables fabricating not only the similar phase from precursor alloy, but
also chemically ordered intermetallic compounds[1] by phase transformation concurrent with dealloying. The
microstructure and phase transformation are crucible to tailor the further functionality of these materials. Recently,
the effect of phase transformation in ligaments were explored in electrochemical dealloying process through
engineering remained composition of ligaments[2] or further annealing the obtained ligaments[3] to adjust the
final phase components of porous materials. While, both engineering remained composition of ligaments and heat
treatment at high temperature can be achieved by one step liquid metal dealloying. Furthermore, different from the
annealing of ligament sized in several nanometer to hundreds nanometer, the phase transformation can happen
along the reaction front since the beginning of liquid metal dealloying. Here, we investigate the
temperaturedependent formation of nanoporous FesMos intermetallic compounds during liquid metal dealloying,
which shows light on precisely tailoring the microstructure for functional design.
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In recent years, contrastive learning has garnered significant attention in machine learning applications for
physical systems due to its strong cross-modal capability and scalability. This report investigates the application
and potential of contrastive learning in handling complex physical systems through two concrete examples.

In the correspondence between crystal structures and numerical matrices, beyond the basic framework of
contrastive learning, we introduce the Kolmogorov-Arnold Network (KAN) for multimodal latent space mapping.
Building on this, we propose the Kolmogorov—-Arnold Contrastive Crystal Property Pretraining (KCCP)
framework, which integrates principles from CLIP and KAN. KCCP establishes robust associations between
crystal structures and their physical properties. It also exhibits substantially higher accuracy and robustness than
existing state-of-the-art models in predicting bulk (KV) and shear (GV) moduli. In the representation matching of
crystal structure diffraction patterns, we propose a physics-informed deep learning method named Diffraction
Pattern Deep-Reconstruction 2D Structures (DD2D), based on a contrastive learning framework and flexible
Transformers architecture. DD2D adopts a dual-tower (CLIP-style) architecture, integrating a Crystal Geometry
Encoder (CGE) and a Site Texture Encoder (STE). Experimental results show that DD2D performs exceptionally
well in identifying and predicting 2D material structures, achieving high noise resistance, strong identification
capability, and up to 99.0% prediction accuracy. Moreover, DD2D is not only effective for monolayer 2D
materials but also capable of predicting functional heterostructures such as van der Waals 2D materials,
significantly accelerating 2D material discovery.

Through these two examples, we demonstrate the immense potential and advantages of contrastive learning
in handling complex condensed matter physical systems. The KCCP and DD2D models not only excel in
prediction accuracy and robustness but also provide novel approaches and tools for high-throughput analysis and
screening in materials science.
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Lewis acid sites and flexible active centers synergistically boost efficient electrochemical ammonia
synthesis
Libo Chen®, Tonghui Wang', Xingyou Lang", Qing Jiang**
1. Jilin University

Much effort has been made to develop efficient electrochemical catalysts for the nitrogen reduction reaction
(NRR). However, the activity and selectivity of present catalysts are still limited in their applications. Herein,
from the perspective of Lewis acid—base interactions and flexible active centers, positively charged tetrahedron
transition metal (TM) clusters were anchored onto boron nitride nanotubes (BNNTSs) with B-vacancies to design a
series of efficient NRR catalysts, meeting the above requirements. Through Density Functional Theory (DFT)
calculations, our results uncover that the Mn,/BNNT (6, 6) system exhibits optimal activity characterized by a low
limiting potential of only —0.29 V and high selectivity, as confirmed by the adsorption energy difference between
nitrogen molecules and hydrogen proton (—0.73 eV). Owing to the existence of electron-deficient Lewis acid sites,
the adsorption and activation of N, are strongly enhanced. Simultaneously, the flexible active center destabilizes
the N-containing intermediates and upgrades the hydrogenation reaction process, facilitating the desorption of
NHj; or its further hydrogenation to NH**. This innovative approach, employing a Lewis acid pair and a flexible
active center to design efficient NRR catalysts, holds great promise for NH3 synthesis under ambient conditions.

D08-47
Fast synthesis of hierarchical porous high entropy spinel oxide with rich grain boundaries for efficient
oxygen evolution reaction
Tingting Wang", Shaofei Zhang**
1. Hebei University of Science and Technology

Defect engineering in high-entropy oxides (HEOs) offers a promising strategy for precisely modulating the
surface adsorption energetics of reaction intermediates, thereby enhancing catalytic performance for the oxygen
evolution reaction (OER). However, achieving uniform and abundant defect distributions remains challenging due
to the limitations of conventional high-temperature synthesis methods. Herein, we present a novel grain boundary
(GB) engineering strategy for the one-step synthesis of hierarchical porous (CoFeCuMn);0,4 on Ni mesh (denoted
as GB-(CoFeCuMn);0,) featuring high-density GBs via a rapid solution combustion approach. The abundant GBs
inherent from fast cooling rate of this synthesis method creates unsaturated coordination sites, which can serve as
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highly effective adsorption centers for oxygen intermediates during the OER. Besides, we systematically
investigated the composition-performance relationship, revealing that the synergistic co-existence of Co and Fe
species significantly enhances OER activity by tailoring the electronic structure via d-band center adjustment, as
comprehensively verified by combined electrochemical analysis and density functional theory (DFT) calculations.
Benefiting from its hierarchical porous structure, synergistic multi-component effects, and high-density GBs, the
GB-(CoFeCuMn);0, catalyst achieves a low overpotential of 222 mV at 10 mA cm 2, a small Tafel slope (64 mV
dec™), and good stability over 100 h in 1 M KOH. The assembled GB-(CoFeCuMn);0, | Pt/C electrolyzer
operates a low cell voltage of 1.29 V at 10 mA cm 2. This work introduces a straightforward and facile synthesis
strategy for generating advanced HEOs and will inspire the practical applications in many energy
storage/conversion fields.
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Dual-Gradient Lithium Metal Anode Current Collectors for Lithium Metal Batteries
Chenglin Gao', Jianli Kang", Naigin Zhao**
1. Tianjin University

The utilization of 3D porous current collectors represents a promising approach for commercializing lithium
metal batteries (LMBs), as they effectively disperse current density, suppress lithium dendrite formation, and
accommodate volume expansion through spatial management of lithium deposition. However, the practical
implementation of these collectors is hindered by the 'top effect, which prevents efficient utilization of their
internal porous structure, leading to non-uniform lithium deposition, low effective loading, and consequently,
compromised energy density and cycling performance. In this study, we present an innovative dual-gradient
lightweight 3D porous current collector designed with both lithiophilic and structural gradients. This novel
architecture, engineered from both thermodynamic and kinetic perspectives, facilitates a bottom-up lithium
deposition process while maximizing internal space utilization. The collector's enhanced lithiophilic properties
promote uniform and dense lithium deposition, while the formation of LixZn alloys during lithiation significantly
improves lithium ion migration and diffusion kinetics. The anode demonstrates exceptional cycling stability and
rate capability, maintaining stable performance for 300 cycles at a high current density of 6 mA cm 2 with an areal
capacity of 1 mAh cm 2 When integrated into pouch full-cells with a low N/P ratio of approximately 1.4, the
system exhibits remarkable cycling stability, enduring over 140 charge-discharge cycles at 0.1C. With its
cost-effectiveness, straightforward fabrication process, and ease of recycling, the current collector material
presents substantial potential for commercial applications in advanced lithium metal battery systems.
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A Descriptor Based on Orbital-Wise Coordination Number for High-Throughput Screening of
Intermetallics in CO2 Reduction Reaction
Yixin Nie', Cong Xi', Jiuhui Han**
1. Tianjin University of Technology

Electrochemical CO: reduction reaction (eCO2RR) is a crucial approach for mitigating greenhouse gas
emissions and enabling renewable energy storage. Intermetallic compounds are promising catalysts for eCO2RR
due to their well-ordered atomic structure and tunable electronic properties. However, a significant challenge
remains in identifying descriptors that differentiate the adsorption characteristics of various sites within alloys,
hindering efficient and rational catalyst design. In this study, we employ machine learning techniques to extract
key factors influencing adsorption properties and introduce a high-throughput screening strategy for eCO2RR
catalysts based on orbital-wise coordination number. This method accounts for both the electronic structure and
local coordination environment of active sites, enabling precise characterization of adsorption strength across
different crystal planes and alloy compositions. The resulting volcano plot of eCO:RR performance aligns with
experimental data, confirming that the proposed descriptor effectively links intrinsic material structure to catalytic
performance. This approach facilitates rapid screening and informed catalyst design, offering valuable insights for
advancing eCO2RR technology.
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