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Creation of core-shell TiC-TiO, nanoparticles for visible-NIR-driven photocatalysis
Sujun Guan*, Xinwei Zhao
Henan University of Technology

TiO, photocatalysis has received much research interest, but the applications of TiO, nanoparticles (NPs) as
photosensitizing agents in the attention should be paid to the last mentioned, but exceptional category containing
metallic and treatment of cancer as well as in photodynamic inactivation of antibiotic-resistant bacteria. However,
the large band gap of TiO, and fast recombination of photogenerated charge carriers limit its overall photocatalytic
efficiency.

Presently, we had successfully enhanced the photocatalytic activity of TiO, coatings on Al,O3 balls,
encompassing the increased surface accessible area with porous structure, narrowed band gap around 1.08 eV, and
effect of charge transfer between TiC and TiO,. Based on the current achievement, we had applied the above
modification strategies into create the visible-NIR-driven core-shell TiC-TiO, NPs, via changing the “TiO, balls”
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into the “TiC NPs”, and further try to verify their potentials application in bio field.
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Two-step preparation of cyano-functionalized linkage-hybrid covalent organic frameworks for efficient
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H,O, photosynthesis in air
Han Ren, Feng Luo*
East China University of Technology

Photocatalytic oxygen reduction reaction (ORR) with pure O, as feedstock is now recognizing as one of the
most efficient alternatives for H,0, generation. But, replacing pure O, by air often leads to sharp reduction in
catalytic efficiency, thus seriously restricting its practical application, making photosynthesis of H,O, through
ORR in air a challenge issue. Here, we demonstrate a structural design on material to solve this challenge matter
through preparing cyano-functionalized linkage-hybrid covalent organic frameworks (COFs) by means of a
rational two-step synthetic pathway. The as-synthesized two COFs, namely ECUT-COF-95 and ECUT-COF-96,
are found to enable efficient H,O, photosynthesis with respectively H,O, production rate of 2012 and 2575 pmol
h-1 g-1 in open air and water without any sacrificial agent. More impressively, such value is even very close to
that yielded under pure O, condition, rendering a benchmark O, utilisation and conversion efficiency (97%) for
both of them. The photocatalytic mechanism in our system involves O,-to-H,O, ORR half-reaction coupling with
H,O-t0-O, OER (oxygen evolution reaction) half-reaction, where the structure design of cyano-functionalized
hybrid linkages benefits for enhancing the generation, transmission and separation efficiency of photogenerated
carriers. The results highlight on the structural design of materials with cyano-functionalized hybrid linkages to
access advanced photocatalytic performance with massive and real-time production of H,O,.

A06-11
In-situ exsolved ultrafine Ni nanoparticles from CeZrNiO, solid solution for efficient photothermal
catalytic CO, reduction by CH,4
Shaowen Wu*
Shandong University of Science and Technology

CO, reduction by CH, (CRM) to produce fuel is of great significance for solar energy storage and eliminating
greenhouse gas. Herein, the catalyst of ultrafine Ni nanoparticles supported on CeZrNiO, solid solution
(Ni@CZNO) was synthesized by the sol-gel method. High yield of H,and CO (58.0 and 69.8 mmol min™* g ™)
and excellent durability (50 h) were achieved by photothermal catalytic CRM merely under focused light
irradiation. Structural characterization and DFT calculations reveal that CZNO has rich oxygen vacancies that can
adsorb and activate CO, to produce reactive oxygen species. Oxygen species are transferred to ultrafine Ni
nanoparticles through the rich Ni-CZNO interface to accelerate carbon oxidation, thereby maintaining the
excellent catalytic stability of the catalyst. Moreover, the experimental results reveal that light irradiation can not
only enhance the photothermal catalytic CRM activity through photothermal conversion and molecular activation,
but also improve the stability by increasing the concentration of oxygen vacancies and inhibiting CO
disproportionation.

A06-12
Construction of cationic covalent organic framework for efficient gold extraction
Yequan Jiang', Jiangiang Li*"?
1. East China University of Technology
2. Jiang Xi Zheng Pu Yi He Technology Co. Ltd.

This work reports the synthesis of a novel ionic covalent organic framework, ECUT-ICOF-5, via a
Knoevenagel reaction using the ionic liquid monomer 2-chloro-1,3-dimethylimidazolinium tetrafluoroborate
(CIB). Characterized by high crystallinity (hexagonal, P6 space group), significant porosity (BET surface area =
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1019 m=&y), and excellent optoelectronic properties (optical band gap = 1.74 eV), ECUT-ICOF-5 demonstrates
exceptional potential for gold extraction. Under visible-light irradiation, it achieves near-complete (=100%)
extraction efficiency from NaAuCls solution within 1 hour, with an extraordinarily high extraction capacity of
3260 mg/g, surpassing most reported materials. It exhibits excellent selectivity for gold over competing cations
(e.g., Al**, Cu?", Cd*") and anions (except COs>"), maintains performance over at least six adsorption-desorption
cycles using HCl/thiourea eluent, and shows high chemical stability. The light-driven process facilitates the
photocatalytic reduction of Au** to metallic Au®, significantly enhancing extraction compared to dark conditions.

A06-13
Gas phase immobilization of nickel phthalocyanine on single-wall carbon nanotube films for CO; reduction
Zhonggiang Ni, Pengxiang Hou, Chang Liu*
Institute of Metal Research, Chinese Academy of Sciences

The conversion of CO, into fuels or value-added chemicals via electrochemical CO, reduction reaction
(CO,RR) is a promising route to mitigate energy crises and address environmental challenges. Molecular catalysts
have garnered substantial attention due to their well-defined active sites and tailorable structures. However, their
poor electrical conductivity and tendency in aggregation compromise current density and long-term stability.
Herein, we report a porous electrode composed of nickel phthalocyanine (NiPc) molecules anchored on
free-standing single-wall carbon nanotube (SWCNT) films for efficient and selective CO,-to-CO conversion.
SWCNT films with high conductivity and large surface area were prepared by a floating catalysts chemical vapor
deposition method. NiPc molecules were anchored on SWCNT films by a facile gas-phase immobilization
strategy without any liquid-phase processing, preserving the porous, flexible, and self-supported structure of
SWCNT films. The as-prepared NiPc/SWCNT hybrid films have a robust, highly porous architecture and can be
directly used as binder-free electrodes for the reduction of CO, to CO. The network of SWCNT films not only
provide fast electron transport channels, but also effectively prevent the NiPc molecules from aggregation. As a
result, the NiPc/SWCNT film catalyst shows excellent activity and selectivity for CO,-to-CO conversion,
achieving a maximum Faradaic efficiency (FE) of 98.9% at —0.8V vs. RHE.
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1], FeCos(DDA). A IMIA7/E & A m OER R tEMI R K. LbAh, ZaRhE R I H A1 51 OER
WM (FE 10 mA em 2 IR T, Hd EAA 260 mV, HEFEREIEAN 46.86 mV dec ). T KIS
(DFT) iH5i#t—RH, FeCos(DDA):H Fe Fl Co A7 55 ¥ H [F] 35 B2 HAL 57 OER MEREMARIR . X I TAE
RIS —d FLHE MOFs 1 LA RR e TEFRE 1@t (R TAERK KT Adv. Mater. 2024, 2402388)

A06-26
SMEEHAE FBEAL CO, IE IR MIREBF 53 520 T HLE
BALAR. XUFREH, EmERE. Ml FLBE. IRE*
SHE LN e

FEHLIREN A2 S B P SN IR I, A B R R 2 R AR A LR S A TARVEREE KT
THRBERLMERBHE) COL I J5U S NAE Al A FE R B B AL TG CAVRERE RS fi D A #E (N7
KRR RIS TE TR 7T, AMINRES B KM AL AR 70 LIRS, A7 R Pk,
TE LR EROR, BUAh, HES SR G5k & S SRR MR A P4, AN AR A% 5 L7 (KT RICH A LA F 7%
HLPH. BRI BRI, RO T MRS IR RO R A RESRAS I R, AT Do
FE/N LSS N RN ML IR DL, TR R FEAR 1 REAE . BRI et (RO PC 45 BE3 (1 BT 20 A 65 B 25 i
R T 70 T ERIFERLIAE R AR . IR T 8 LT 377 68 3 AR SC B v ) A 701 S5 A A2 AL Y
HERL, M BENS ] B R E 037 KT R m AR R A A FEMLAR o CEIRSRVETT IR, AR BE G TR i
AT U S S 2 8] B BT 231, AT SR8 rh ] i «COOH  f731-S5 K AL /NI 3Bl o IX RN A
B R X M B COp IEJFUR ML s I Be 22, ATt FEco RN, BAt, A TAEF2EHT5
IS RO COL I AT TR B 1B AL, JEMALEE EVRANAB S 1 A1 BT R (e 52 i f A S 1)
PERLE .

A06-27

JRTF B SRR T R 32 B A AL M RERT 5T
AL
JERE TR S T e

N T G REIESEN LRSS Je ) il ORI ([ S0/ “ B rpoAn” T 9 R K o T A3 — ]
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R NCLSEPLE R X7 K HAR 85, MR D658 sl s ISR I HIE . AT SR %= <
& CO, A ME L2 R HEAL, T B i AR SR B AN i Z h T A BEDR A T . B DK, %, BT
RGN B N EZE B s, R 07 RUERFHRE GOV TIA R, BRI Haw Oy CO /NPT
Z 5B, HUEIK. CO, HLIE I SEH BEUR 5 7 (1 At L FH T 7T o

A06-28
Electrocatalysts Design for 2e” Oxygen Reduction Reaction
Xiaolei Wang*
University of Alberta

Electrochemical production of hydrogen peroxide (H,O,) via 2-electron oxygen reduction reaction (ORR)
offers a promising approach for sustainable decentralized production of H202. However, ORR goes through
either 4-electron pathway to water or 2-electron pathway to H202. The need for controllable modulation of ORR
pathways, as well as the kinetic challenges, calls for the discovery and optimization of efficient catalysts. Herein,
we focus on various design strategies of electrocatalyst towards 2-electron ORR, including (i) developing
advanced electrocatalysts with high activity and selectivity for both alkaline and acidic application media; (ii)
elaborating ex-situ and in-situ characterization of electrocatalyst structure and electrochemical investigation; (iii)
revealing the underlying factors that contribute to the high performance and providing guidance for future design;
(iv) building up the gap between lab screening and practical application to facilitate its commercial utilization.
Electrocatalysts were designed for alkaline electrolyte. A promising carbon-based catalyst, consisting of oxygen
rich hollow mesoporous carbon spheres (HMCS) was developed, exhibiting high onset potential (0.82 V) and
halfwave potential (0.76 V) as well as excellent H,0, selectivity (above 95%). A series of HMCS were further
developed for the investigation of porosity engineering on the performance. Electrocatalysts were designed for
acidic media. A series of Au@Pd core@shell structures were developed to investigate the influence of Pd 4d
orbital overlapping degree on 2e” ORR performance. Au@Pd NWs with Pd, with oxygen coverage causes
electron redistribution and weakened *OOH binding strength on active sites, leading to enhanced activity of
Pd, with only 0.06 V overpotential in acidic media. The influence of local coordination environment (LCE)
manipulation was also studied. We underscore the influence of LCE on directing the 2e” ORR, utilizing Pd cluster
as a model catalyst.

A06-29
RO AR AR A TR K AR
TR >
VU IR

X BH e H R Ak 3 AR R & 300 5 R IR R 8 SR L BIOR — AR I A i R ) 5 T S R A N 2Rt
ATFAERER I TR, S SEBlRR R AL BRI B AR R . H RTIE A — RO AR RE U 2 T (S
(EIR RGeS B . BREFAMEL Brabti . LLRHT IR 285 AR S0 K BH R s 80 4 AR F 1 DG Bt
E T IR IE R b ] 4% [RI I L R 5 R A e 5 d Pk I B BT SR 2 — MR KBk —J7i, &
SESPERT LD T ARG, AR T S I B AR 7T, GRS MR T R AR
Ak AR, RIS 48 7 6 IS A e B . SR, s e R T B ) ) R K S, T
W21 AN K G5 HE IR IR o

TRA R K (Hybrid microwave annealing, HMA) %G & 18 UGB I #, & — Rk s
RITIN#T % BATRE T HMA 7ECHEL T Z AR H: 1D “HMA 55 BRI R B3 T A R
AT BT I AT Y S RS ML, 35 T e F AR RE s 2)“HMA & B 5 2 0572 A R 45 TR G FaG
RIEB AR R g o 10 2 R Gk A AN 5 =l ALY R 3) HMA = 30U 52RO 0 AN 4
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KRR, 3R TG RE: 4D FE T RALB AN HMA 5 S [ AR Ft i e A SR 45 a1k p-t-n S 46
AR SRTHEM BRI K IERE: 5) HMA 7E o-Fe 05 KRR A B 1 AR di HFOL 27 UAF iR 7) HMA 175
TRt Eus ISR Nb ILB AR Jeritl, $RIT6 i i RN PR HLAZ; 8) HMA 5% Sb
BIREMER p-n FBE &R C IS BRI R R 9) HMA 5 3B o 2 5 AL RS 2
FCT 2 FLACBRGUR AR . HMA Dy ROt AR RHI 4« St/ [R5 45 AL SRR L~ SR AR
ERERHE TR T G .

A06-30
A R E AR S R
FIFu . dKAR*. B
1. A& K2
2. HHEKE

E—MORGEAC T i, LR B ORI 2 42m, AR T DU i) 245 b A5 45U B A B S 0 8 A
H. HAT, TokARRE BT i S B RNRE, AMUBEFEE R, H CO HiltE ™, X ESIAE
A 2 SR e ™ R o FELHEAL T 20T DU R 5 vl 2R e R SE LR RR i A, A2 R U
WEFC R AR, A REW kZDHETTIRNL, N PR YL, [N BN, B R
RN, SRR AR WA, BIRMNEE, SBULG AR NIEFIERIR. v T RT A R SR
arERE, WE NRETHEAM B T 5 A R 2T A 2 S B LB R AT DL R i3 IR i 14544
MR, B TS R R T REARL, 4B T GURBRE AL 2 HOSGEVE o RIS RERSE
JTHERAR NI SRBAVE R, i DRI 5 i 2 18] (AR AR F DASE S AL AT R RS E I s B A P AL
MRLRI S K T Z IR BAR AR, et K A SR, NS RD BRGEHEIE TR, 0 i 75 A
IR NIEN S35

A06-31
ENOR T PRI AR SR TR 42 PR R 25 R S SR T T FR AR K P
FEB*
PN N

BEUFRITERE AL A GURARHE S RETREE T 5 XUk H AR I OGB4 . S R L AORMRL T 53
RIS EE & 185, 5 FEHEIRBE, ™ EHIZSEPRN A o A XX e, $2 KO RIS, 8
o 2 ) BR AR 75 PR s A AP A (R R 92 2 SR AN OR AR ) 22 HE 454, S LA S PR AR T AL [l SRR
B R B AR D REA BT S TR R R0 B AR, 1 R BLGUR FEIRISE 2 &R AR i () K1k
WA, AL T AORIE IR W Tk, 48R 1 9K T PRI 2 BRAS RIS PR LA, TR T BN
TERE <K T RIS 2 IR AE VS P B AR 2R s 20 M 1 GOR IE RIS AR SR, SEBIL T B R AR GRS
BHES RS AT, RO 1 GURMOR LR AL VEAR IR, 87 1 88 RUZ R SEGURA R L
M MR 5 U e SR AL Y e AR SN, R T BRI 8 .

A06-32
SR AL S WD RIAE TR & s AL B A
GELL
R D

SIBIAMEEY AMC) BRI WA 35 1 L A LA R 4 B S5 A RS MR S DL S e A 7. 2R,
B X4 R AL SN ARG AR BE T IMC TS AL R A U5 BT SR Kb Xk, SRATIBR Y 1 B A0 AR R HE
F IMC GRAEALT, SEEL 1 AR PEAL R B R L S5 H ARG A A 928, Sy 1 LA 2 R AL (Al S B A TR e
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R T AN AR Ga 2k IMC =i JGE F ) £ 738, B0 Fa A AL R BRARE J I LA 2 T B e Sk BE 1)
0S5 AR CoGa IMC. R T IMC IR AL SRS 4R il 46 S, S 1 0o DU 75 didAH Pd 285 IMC 902K i
A, R AR S TSR B P E R RS A T SR A RR . FR T IR A E IMC VE AL U
s, BT IMC SR FERAL T PPhBI 9K Fr () B 1 5 A6 ROt b 8] P M R B i, SEBL T
AR AT BeAh, FIFHAMREAE KISl 1 A AH Pd-Bi IMC I mT #4%,  [FBH 1 A4 i AR AH
Xf Pd FEAEA R SR PERE R SE AL . DAE TAE N RE 404 IMC R FHiA . M e s A a7
B .

A06-33
MXene 57 it Z5 H (AL O B0 TH R B rR AL & IR R RERT 2
BER X
WAL Tl KA

AAEARA—MLIE G, VAR —FF T FH AR . HET, ZW KRB A = 32 B
Haber-Bosch 1.2, #un i) Tk SECKER CO, HERCRIBEIRTHFE. Rk, HLERRE Ml FRELMm)
FAETHA . EARERIE I S RL(NORR) 1] LUK H R #5715 S b A ARSI IME & . SR, BT
NO3RR ¥ K AR 1 2 L [ B, 38 V) T EEH R @ R B A 7)o A SR FH R 5 20 Tl FT L B A 45 5 1R 5 1
BT A ERAE TisCoTy ) CoCu Janus 449K ki (CoCu-TizCoTy) » e AL RS AT LAAE #7228 v A A4 R 1tk
(Hags) Z 1B P18, 3278 NO3RR HI N 1122, F4h, F CoCu-TisCoT, 41251 Zn-NO3 Hib ) T3 %5 i ly
10.33mW em 2, el [FIIN SEELRER R0 25K, G A R REIRAE N o 45 A I0AIE SEUe AN 35 B PR B 1154,
78 T CoCu-TigCoTy I S A2 A H BR AL HLEE .

A06-34
BT EE JR e B FL e 2 e it
>
F B K

TR ARG RN (ORR) HLEALTTPE RE S P B 25 LI R AR BE AR SR BE R 2K, H TR M AL B e A
AT R i At B 7™ L PELAS 1 A8 PR RN T o IR J R AR R AT i) ORR MEALYE 1, (HEE
FSEPRRH, e ORR PEREIEA fritt— 20 4RTT. RMABUR 5. POREERE S AXFRECLL. HhH
PSS A7 SRR PR R A T R L S5 A S aA B8, DA SR IR AR IR R, 2254271 ORR i
EPERE. SRIAINNIR. RS SER I IT, B A N R a RO, AT A R SR R R AL
A, AN FUREAL RIS AT R RE 2 18] 1) R R AR BERT R, v TE REREAL AR I i R R 3.

A06-35
g9k MOF L& E EALE
>, AR
AR

PRy — i HIA B A AT, AR (H0) Ml G i hia . AEl. TV ATER 2555455
A L, DL Oy B H,O JJEURE,  Hi RE B A I HLAE AL SRS A0 % 1Y) Ho0, il 5 B0R, BoAy et 2
G AP EREEI R . ERAVUHESR (MOF) K ECR MR A FLER A TIN5 S W i DRk IR g A
PG o AR B ) R PO T A SN, SRR T HL0, A O EAL R o SR 1T,
A MOF FLAEALFIVIMF AR PERITETEZE s HoOp 77 RARSE ML, QT B 7 MOF R 14 A0 A T
REABEA TR, DUE T O, 8L HO AL ER 1R LA FE BBk . STk, RAILIGLKE R A
PUHEZE (MOF) Je HABTHREMI RN A RIS TC, i 2 o B St 2028 I S AL Semis Y 4Kk MOF =4 JefiT
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ARBHE R GG 2Tk MOF A RHIFS S H et 7R 7 s tE L 748 d AP0 TR, b
T ZBONE  THC S Y8 771 280 E S A 8 5 ) R AL, 27480 S K K S8 S B AL, R 3R T T HL0,
VLS A, N AL S S i R (B R T B S

A06-36
M- AALBR I MXene ZE4EL T HERERF 5T
XIR*
o e B K2

- bR (Li-CO) HIEL CO, fEARRIEHEE, HeHE CO, AR HMEEEAMEM N ED G, HIH
IR RE R 1A 1876 Wh kg-1, Tk 51E TR TAEH 1) 2 F. SR, CO, RMEN /12518, K
L= WME DL 5E 4 00 A, 3 Li-CO, FEIMAFAE Ik A sy M0 P 22 AR 8 A5 5 i, 7% B R 1) 1 L S B N o
DRI, AR T BT A IE R AT R, DUBINIE CO, (AR [ I B3N ) 2 AR S R = 1) o it . — 4 i
PG BIRIBIR ALY (MXene) K E S e, mELR TR, w1 0 2R G5 AL i i) COL WAL BE ST,
B NFE Li-CO, HLB A BUER AR RL. SR, MXene & 1E AL BAL 2 ME AT AT 1R K IR TH2
B), ELILZER . AR AL B (RS2 ¢ R A B . T ath, JRATET R - — A L vl e 2 3 7
SIS FN P O A R A o) R, PR T DU = MXene 3R IERRAEALATRE, JEMIB T HMBOE & BT E
T 4E AL S I K 22 () MoO,@Mo,C T 454, 78 500 mA g™ K FELR T 523 230 ke s EFR (1 IR Fo i Fa fr
0.8 V). FIH-Cl 5 Zn [FR% M Zn-TidC2CI2 #4kl, {3 Hiit3k45 18,529.7 mA h g™ jift i 8 F Al 1500
NI IR F i o T B - SR 1) 45 1Y MX-RUSA R A7) . 35 PR AR A0 i R 22, SCBL 0.56 V It FL A7 AT 3000
NP EBRAEIR . BIHT R TH Moy 3sC@rGO H SC 4% @ i ¥ R P28 5 43 fB 1K) LinCo04, 343 0.46 V
R AL AT 330 IR E I, FERIIAE s 2R IKE LED . BF AN R BERL Li-CO, Hgth I AR FR AL T
iR

A06-37
JRF BT ORI 2 S A AL SR RLALARIBT 52
PR A >
FE TR

AT TR G T A AL R RS HE BT S Eh AR R R, I Seit (0 MRS CUnsh e RS ARz
MR FAL M) SR g O L a5 LT B R MR S R RE B AL . S & FID AR A TR
TWEAER T, RGURTT TG TEAL s A8 FE AL U N P R S A TAL LR, #8717 S%B h a] & (41 OOH. O,
*OH) RPN -l AT O S HEAL PR RE B SC IO . W TC R B, I TR 4% 8-S - i Mk b R ) d i rp ek
FINGE ZFARZRE T (W S P), AILALSEIRI AR RE, TR R IR, SR T A, b
G, BEREXUSE AL S P R ALE, [ T g A AR S O-O SR IE e e, Joiit ik
WIIREMEAL TS 7T IR, . ARTFRIBIHT AR T (D KR 7 IR TR B S RO (2
AL T BN RNV R E T A R S TERE I RUE R (3) 1R T 2 R IRTZSEmE LU R A A% o7 5
RS o WHTCRCRA DR 13 A R ML AR, 388 T — s e R AL O B PE BT H R (1
T ER RGBS

A06-38
R AR T 5 4 R 4 B R AL R
LIS
AN

it 5 A BRREE A UIN R -5 AR5 e 1) ) I 2 ™08, R R URE Lt L < -2 < S5 P R ST RE U
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BREHAMGZ 5 MFR LRI B M 03T, SRR (ORR) PRI A 1 mRE 225k,
PEE 2 T RERAE BRGNSt R AR AR AT B R RSN A, (H LR Bk
VAR 5 A T B ) 7O o FEMETE SN, JFARRA BIRE & P s AMEE PR 2 ORR ik
TR HES) REPR B FT B A R

MR, B A 7R P8 A LRy B iR 0 0 B B vy SR T R 28, RO 22 R AL ST T 9
R o MR, A G0 B 1 PR A 7R 3l e FH A0S R A <5 -N4 A AG Y, A AT A L SEE ORR 3
(AT B R PP 47 . TR, JBId Sl N, %0, B, B SRR R 2R I AR AR RS, 1T
A RGFE FIEVENL S LT B AT, BRI R O BT RSO AL UE RS S RN . R TR AR, A
VRAR AL T B SIOT FUIEA, A 1 A AR FRIC L S5 44 R B UL FREAL AR, 2 A RHERRAE A1 5T o B
5L 1) ORR fHEfb PERE .

A06-39
FiE R AR et CuCoNi BRE & &R SN K B AL BRAR IR JR A BERR 52
FAEE
AR BH R

AL AHIR #hIE 5 (NOg RR) AR PR S F T By 2 A I, B AR E M & — RV AH
i ARG E P S AR . AEI BT, SR A A A A B T IE T B 5
R e PEAIES 5y il & AT K T4 NOg RR. Herhr, BERE & @A) (LDHs) EA 1 EIRES
ey« DR 2 ) e g A e P T IR A B D T NOs™ RR BT AL HL AL 1) 51 S 1 BRI SR . AL
AHEZEMEL (ZIF-67) NRTIRE, KA = iRBHE S BE) CuCoNi-LDH K TEAE NH A4 J7 TH R I H 2
FHIFEIENE, FOVGURER S8 7T 7 AL IE, MK IR M A R EIR T 1 9K T8 5 2 5 5% 1)
PEAL, HEARERHEA T OGRS d a5k, ATAEDRE *NO; -£-*NO, fiEtka) /st mfe it
7 NO3™ RRiEMERIEEE, Hd CuNi by 1: 1 ) CuCoNi-LDH g9k 17E-0.8v AL N EA (11931.216 g
/h -mg) [ NH3 7= 21 94. 7% VL 530K . 1b4h, CuCoNi-LDH 4K H &L 71 NOs RR e, 7F
14 h i NO3 RR i FE A 4E T HI4E IR 2 ) 90.4% . %0 7T 9 8 NOgRR HEALIEPEFR AL T —Fih 25
UM SRS

A06-40
BRRER B Cu,O GKILT5 e F T Fa AL TE AR R Ah3E J5 ] G M RERT T
FERR
AR R R

AN P EZ N RO M, R NCRAEA M E RETF IR B E T, I J5IAH R h S B
(NO,RR) RIFERSIEL T sSKBLARE ) 5 AN EIEME R . L5800 NORR HUEALF (W1 Cu ZEATED 14
FEFRTEE (*NO,w *NO 55) WFffalsmmiimtEa CH) (e A 2R, ™ EHAS 1& & AR
SMATTP R, R K, AR R REA AR TBHOREER Cu0 9K, iz H LLR
FRAR AL R IR CupO RS, T Ja A1 A IR £h6f FLEAT AT A2 i LA 2615 = R CuOX@NayP,04
AACHELL ). BETERY], &K CUOX@NasPO7 EALFIFE-0.9 V. CHIXT T RAI & bl AL T, A&
HIKBIZ TG, MEHLH R FIE 83.9%, FINHA I R AL AR VE 3 A AHAL 20 M #8751 NOLRR
PERENG SR AHLER . BERRERCCVEA ROMY 1 Cu R A HAT 20 A1, 38 2055 1 *NO, T AR AR R 55 RE - [RT
FOTRNARAL T HEAAL ri b B, A AR I 7 28 5 Y BE 22 (K H W0, P [RI(EEE 7 *NO, Hhfa] A
(it — b AR - W TRl NN st Cu AL TR A T P2 oh ATE PR S A (1) NOLRR P RERE s ALl fF
TPtV HEMERSE,
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A06-41
JRF REERHES R
FE >

LESS

ERAK. B, R HEAGIEy— REE R A TR Z AL S BRI AR R, o 4S
S A VERE AR S & 2 50V R s UL A BT . NI AU A 2 AL TR A BOR i & AR R
[ R o PR 20 AR AL S B R AR B PR s TR RL, IATE SR R RE R B 3R, A BO KA
TR HUAT (BB AR N - ALt 5 LRI 8 CABR e HLii e R MEANRRUE 1, DAROR I & 1t BAT
BRI W MR T kBRI E BRI A AR B2 0 B Bk 1
. FATHSE “GRAK. HiE. BETAEAL” X —BA BERAE NN M E IR T, 2T
BERIE B FIRAL T B, AR R HIFR. B8 A A R T TR AR AR AT R T
RIVE OIS, ST SRIE AR, BRE. RIRTARISHES S, (R TERER S, R
I ERAL BRI T HASA A IR, I8R5 R T RS AT RO R TT, IR AR TR
JRfEACA .

A06-42
SEAZZIVEES NG B2 A
PhEET. ER R REZE*
AL BRI

i HL L SRS BUR T (ORR) 15— ALK ISR IS (CORRR) JLRIHHL MBI IE MRE KI5 R H03F
SEFUBIGSA T . AT, SR REILADR, G TR I0EA R IR, 950
BRVERIR B, BRI LA R . A SORFIR % R AR, i) T 85 RIZ(COICU)-NC %)
BEEILAL. A HUTE A B R RATRE, SRR AR S h G U (22.4540.07 wive). 92
SRY], IECAIREF R ORR ML CUEHALIE 087 V, T PUC LA FIFiA CORR %
CO U HAANTIL T0%) e, BICHEILIEHEALEL T CoCu SURTHEILANEA FHE, (6T Ak CoCu
SEREACHINOZ BB . TR, SEASEE L B 0252 LA RE A I
(COICu)-NC HE BB HLBE L85 1, SIS s 2 0 T Ml S L T SR A8 RO A
K.

A06-43
Laser Synthesis of Non-Precious Metal CoTi-NiTi/NTO Acid Hydrogen Evolution Catalyst with
Phase-Controlled
VR R*
B R R

In this study, CoTi-NiTi/NTO hydrogen evolution electrodes were fabricated on titanium sheets using a
one-step laser method. The effects of laser power on the microstructure, phase composition, and electrocatalytic
performance were analyzed. Optimal growth of CoTi-NiTi/TNO occurred at 600 W, maintaining smaller grain
sizes and resulting in phases like CoTi, NiTi, TiN, TiNg3s, and TiO, in a 3D structure. These electrodes exhibited
excellent electrocatalytic performance with a low HER overpotential of 42.5 mV at 10 mA cm™and a water
decomposition voltage of 1.50 V at 50 mA cm? showing enhanced stability and conductivity in acidic
environments.
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REBMEEE S READ RO REC R RIS KR NB TR
&85!, Sung Soon Kim®. Jung Kyu Kim?
1. bk
2. Sungkyunkwan University
3. Stanford University

e AL A A SNBSS e B I BN S5 AL S N, TR IR AN S5 R SELE AL, ROy AT
FREEHIEBORRA T AT S, RS REM PR A R G  BIREE R TR AR, SO
R CRIER FR e AT, SRTFEAA SRR AR S S8R RS B 7 30 3 e S T S o 8 PR ) S B B
Ao ANl it S AR S 45 0 TAREAE LA I8 < R R U SR MO AR TR BE PP A PR, ) WO oL F 1 45 4
P IEVEAL R R B DU SR I A eSS, RTS8 MG S N B ) A P R . R IR R A I
BT R T RESE R i 7 i2oxt Ay A a5 25 A TR ARt RS AT 9 R TR P AL o X 3 e SR s ) 5%
WA DHES R AR E T R RGEARE, SEONSKBUIRRAL . Ze35F rlAT (M SR B At . JEIL R 57 i
TR RGBT, AT B AE IR G IR AL A 705 SEBR R F 2[RI FRS 74, st T e S Bl A4 A 11
PR BERE .

A06-45
PCN-250 H1Z5 A5 5 gt A VR
T~
L AR B

RNH)E A —Fp EZ ) TV R RIS AR, TN T Rk, APEais. B msmiR
I Ji7 (ENOsRR)E AR EE A U7 1) NHg I B4 R 152 —, IR T T 2 RTE . &R AHESE (MOF)
PAG &8 B 11171 B WUBCAR Ak, B o SO TR A, ZE ARSI ARAE A b SR I H URe 1 v 23
T TERE. MOF T HZ L. MIAELH . nrE DR FIA R SR AR AE AL SO 3R A3 T T2 1)
AT FEIXIGE T H, FRATWFF T PCN-250-Fe3 MOF 78 JFah Al 24 a0 R AE P& TR UG AL 7 e R i)
HLAL T IAF] 65%E 2B 2%, 1M Co #57% MOF {ALFIFE-L AV X Tl i) A ~, & &= Zn]
X 27669.31 pg h™' mg ™, AR SRR ATIE 95%. BT Co/Ni 25t &8 5 7574, WATAME B 7454,
[ B 104 R AY A 2 2 R AR K I T SR I A S R SO AR, PR B3 22, e mfi b tERe. M
P2 70 NO3RR [fEALIERE . (RIUL, ASHF 50 i s F A AR I B T AL T — o e s

A06-46
BB = SEGARA R ] % S L rR AL A R MR BERT T
By iR
RIRIE NS

Fe 2 A AR A a4 7R, 76 % H i A DR Bl N2 328 S 4k v B {2 0 Tt JE B0 2 2578
HF Ut AR TR RBEA RS, RIME T Fe-VS2 fEAFIRIGHL T THAZ Pk (1-
BIEE BRI AT HIEPIR IR WU 3K A LA 5 D A T AR R o SRR, e P Rl ) DA
KPR G v 7 RE 5 PR, A7 R A S P R A 3R Bedh, BRATIA AL 2 ST AR Bk T
TR B -BR-A0 SR = WA G AL, A F T AL AR rE A B 5 MR R, S EL
TREF BN R TR N7 &, HIB A i st FEANHI A SR S B, 3 PRI~ 2 &k ) 8.9
pgh™ em?, RIS 20.7%, W T IHE CHGER B IR
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A06-47
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K NI7*
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HLAL 22 R ERIE SR B (NOsRR) 1 2 PR/ T H e id (RDS, ¥ *NO; 1] *NO, I#1t)
FEREM e B (SDS, ¥ *NO [ *NHO M#Ab) FrEMmRes. R TAERR T —F o FHAH
Cu(l)-phen-SCN, F SCN AifAHMHE T (S) Hk (C) B (N AHE B S MR L2 AR AR
bk o AL FIAL I B TS5 R BE A R F B BR IR RDS A1 SDS [IREZ . R BHHTAILL AN ilt 7t £ B,
Cu(l)-phen-SCN I H S ERIIWI AR N 3 1%, BETEMRARHLAL (+#0.2 V vs. RHE) TFiREIEJE *NO; 4
B *NO - HE A o DRI, B 38 ) ff AR AT S 55 243 (Faradaic Efficiency) %0k #M4 (N-selectivity)
FEIR~100% M5 &, S5 F ik 241.20 £10.82 mg h' mgeat™'. JRAT X SR RE (XAS) R4
S LA 2T AR (ART-FTIR) Ml &% 1, Cu(l)-phen-SCN 7E %/ HiAL 225 2 R FFBh B e IR A
R AN A . AR TAERRE 7 — MR RR Sh 5L 2 A U B RE 22 38 78, R m & ik
FEpt T BORR .

A06-48
Enhancement of electrocatalytic nitrate reduction performance for ammonia synthesis by reconfiguration
of the active site of copper-based catalysts
Shanna An*
Shandong University of Science and Technology

Electrocatalytic nitrate reduction (eNO3RR) as a sustainable nitrogen fixation strategy provides a new
pathway to achieve carbon neutrality goals. Copper-based catalysts have attracted much attention due to their
potential for efficient ammonia (NH3) synthesis; however, the mechanism of catalytic action of different copper
active centers is still unclear. In this study, CuO and Cus(PO,), were synthesized as pre-catalysts via a sol-gel
process, in which CuO exhibited excellent NH; yields of 9.72 mg hmgcat™ (FE = 96.86%, -0.95 V vs. RHE)
compared to Cus(PO.), (6.54 mg h'mgcat®, 91.53%). The combination of quasi-in situ XPS and ex suit
experiments revealed that the pre-catalyst surface was reconfigured to form stable dual active sites of
cu™/Cu® (CuO-derived) and Cu*/Cu’ (Cu*(PO*)? -derived) during the reaction. Tracking the intermediate
evolution by on-line differential electrochemical mass spectrometry (DEMS) and in situ infrared spectroscopy
combined with density-functional theory (DFT) calculations, it was found that Cu™*/Cu’lowers the energy
potential barrier for the adsorption and activation of the intermediate species, promotes the rapid depletion and
hydrogenation of *NO,, and exhibits higher apparent kinetic activity, leading to excellent ammonia production
activity and selectivity. The advantages of different activity ratios in NO3RR during the catalytic process are
revealed, suggesting guidance for the design of other advanced catalysts.

A06-49
PtPdBiSN KA H 32 FR#%2E 5 i ) 5 B FIR E [ A T R ZBE AL
AU FER N AL B S RIERE*
1. WP EFR} R SR AT
2. ALK
3. HITKRH

PHA N5 #HE (HCP) [ii0 25 (FCC) AT I AR 1 25 A fid S i W B AL 1 £ 2 B SR AL e b
(EOR) Bt R 77, (H AR RETS 52 IR T 55 1) F i v 3 AR LA o AN FU4RE 1 — il i HCP/FCC
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HIAEZHE7S T (H-nCP) [FCC 52 BR 575 45 K6 A8 1l %% 1) PtPABISN 44K Fr {467, FL H-nCP/FCC )i &5 44
ATSEHL AL EOR. JelbRAEFI 2 2 BRI (DFT) AR, SZRREARAECR B T an A8 (14 [ 75 5 ST
HEL 0 S [ = 77 A 58 A A e B 5 0 TSR AN o 3K — RN S P b 3 5% T Bi-6p/Pt-5d/Pd-4d HLIERE A,
a7 d wrHel, R ROKEES (Ep) ML 7 RsEdl, MmihEDL EOR Hhal 4 ik i s R 5 I
g2 . ZEMME B EIG A 28.17 Amg v (18.4 15T PYC), 4000 YRAEH &5 {7 89.3%35 1 (PYC
H19.2%), FHFE IR 7 CO i 52 14 o A B T iok i) BH 52 R 7t o3 485 ) A AR 15 1) T R 000 2 2 [ Y R L 1)
R AL SNk HCPIFCC R i 25 B v, IR e SR AR A 7R 57, 1 o M SRS

A06-50
AR AR I B T R 2 R
FHE, i, B
PRk

JEHAE: (PEC) /KA 56T LK KB B B O A NI 2268, S M R B 7] ARH S 300Uk
HARHEEIRZ . BiVO, YRl T HAERIHE (2.4-25 eV) ANRWIANE (259 V (vs. RHE)), i
TR IR K E A IR 77, AT RCA— PR ATIE I PEC K MGRIRM K. S8T0, TR/
P BT 35 4 M A RN A 25 X B (<70 nmD, 3R 330 BiVO, AR e PR RERMIK. 7F BiVO, Ot
BH A b 5 7 A7 0 0 A SR 2007 R ORI 32 i ' AL 2 M R IR RT AT S

ARLAR T —FILYIR =R AESE (CPF-TTPATA) A NiFeOx #EALFIF1 Mo:BiVO, YR L7 2 [ )
BRAE R, FIRIEE AT AR . CPR-TTPATA HIft A = 2K i BOER A 32 Ak =88 BEL R, AT LA
RIS A AR B 3, S MoiBIVO, B A& M Re s X1k, TERCCES I i BRI 4s, AR TN
. [N, CPF-TTPATA %4t T Mo:BiVO, KR HIFAREA, {21 T Mo:BiVO, 5 CPF-TTPATA X [A] ) 5t
T LTS o R, ZEBAT DR Co BT Bi® - A2 - AR~ i Ak 751 5 pid 38 r, 7T DASEBIOG A Ao IR 2000 B8
#1145 1) NiFeOX/CPF-TTPATA/Mo:BiVO, JEFHHRZE 1.23V (vs. RHE) AL AM 1.5G FH6(100 mW cm ™)
TEAWEFCRTEE (6.94 mAcm ™2 RHLATBEER (2100%). X0 TAE AR T mtE A AR A8
K3 R R FH A BRI TG L2 A BE AR AL 17 357 1 DL i o

A06-51
FT Se FAB T AR W R AL M IEAL T BETH B L S8 EUR L 1k XTI 9
AR Xt
EERAR RS TR B

EEXHE G 0 IR SR AL FIAEAE (0 SR 58 . WS MEAL S BT R N B )1 18 SR )
AR AT B S s S S s RS, DL H R B AT IR A, Jd a5 B Bl
(Se), RABRIAKAAREMA = AR T2, bl a1k 75 (FeCoNiCrMn-Se). %
MEER)RALSE BB IR, SAifbALFE S, FeCoNiCrMn-Se BRIKFTHIKI 4K Fr o0 A S8 s, I alim b &1
R B SE4E R, HHRM A AL 8.75 mF em™?, i@ TAlAL T 3.20 mF em™?, Jydi b s mifR it 7 F 5
FIEVELL B X BRI T RETE (XPS) #t—2PIESE, Se M5 A%F Fe. Co. Niv Cr. Mn &R MW
BN AR, [ Se 54 RIGREMRSEEA AL TR BT k. ek (OER)
DK, FeCoNiCrMn-Se 7£ 10 mA em™ R i L7 296 mV, &A% T AAR AL & AL RuO, fE1L
#, HEA &N Tafel #1258 (49.7 mV dec™, FUIZMALT A P i R sh 1) 25451k, BAE K HR 2
B R RIPEREIR AN R, R TS 20 AL 7] OER VEYERISEAHER . ABF 7B I E 15
P 5 BT SEAEMBT A P SRS, I T A T A R A N 4 A B T A S R AR R, A
Bt &R s SR T R .
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A06-52
JR T3 R re A K PR AR AL A L
R 2
£ R KA

J5 5 S AL KA Dy SICEL AT AR REUR AR K R U SR BEROR, B M s 7 S R e S
Hi TR AR m, BN BN ) 2 A8 N E, PP E RS 7 S Rese T, T2 A0 E&RAY
PARE SR S RGeS BRI BT G, TR T RIUREA . & R S B ).
B B AR B AR A BT A b S AL T e RO, e RS R A B, M v L 8 o B 5 R
#% 1 12 MARRE RSFAGLE 1~5 nm) (B SAGNR B & BIFRIBUAL,  F T )5 22 0 i e fr K il S PR AR
ke BFFUREL USRI/ T 2 nm RUZN, BT ETREE AN, SRR RN, 5
7 B BB AR R S AT RER L T AMBL R AT S PE IR E 1, £ 320 mV I LA T 1P i
WA 1200 Ag™tiv. RIS, FIFIBIA 2 AL AL R RT Y, 454 RAEARICE e RIS, R4
Pl T I SSERIE DK B S AP RHE S A DN Gl A B A M 80 R S ARG AR VS

A06-53
A ST TR BB B DB AR 2 1 5 AT RUR
FEA Y AL ket X L EE L kmigrt?
1 B T REM R R R S TR B
2. {LH3 it TN DI RER S AR R B8 ot

YRR O KRS R, SC S AR E T %% S (Oxygen evolution reaction, OER) 1/j
BAPRGENE . SRR MR i T B AR d 008 TR BURIRR S I AR SR R, 7R FEAE L K
T I BRI R AT o BRG, ASCER T — P B A7 B SR AR SRR P E RN G SR, B
La,03-NiO #: 7! | #) 3 Ni 3d-O 2p-La 4f H o7 Ak i % OER MEfE. M EHER A, La i 7F O JiT
6] S TR PR 7 7 S S A, AL T NI LS eg SAEE, JEHITE T O-H 4, mAITH T
Ni-O-La H.yoz a5 _E*O0H FI*OH Z [E Ll ¢ &R 58 HARMLUE, La 5 NGEF=AE VR RN, fetk a3
FEL T4 R, DT OB H T2 42 R B D S T FRL AT 5 8% o [RIE, NO-LapOa/NF FEL AL 717E Ha fif /K P EL AT sl
[ FL AL PR R . 15 21 10,50 A1 100 mA em-2  HLIL S B2 AT R BIAH M. OER it AL 4371 9 198,264 #1291 mV .
SERG R TN 256 45 R R I, LapOs I 5 R & AN B8 2 3 51 R AL ™= A2, Ini NiO )3 4 NiOOH
PIAEAS, IERETEJEAL S A NIOOH S Ak 2258, SEILHFVEN, MM A B nT #:4i 1) NiOOH 44K 15
MR, it OER &4 BRI R A H HfE. thah, AFEBELHIE RS RIS T Ni-O-La FHm
HLFHEAT, RO T Ni 3d FUE R TR, AR IEIT H EA BE 3d-2p-4f BUER S, v T M| SRS 12
BETHHIMA -

A06-54
Modulating Multiple Catalytic Sites for Enhanced Tandem Nitrate Reduction Reaction
Muwei Ji*, Yaoting Huang, Zheling Wang, Yibing Song, Hong Xia, Fushen Lu
Shantou University

The electrocatalytic reduction of nitrate represents a promising green pathway for ammonia synthesis.
However, this process involves multiple reaction steps, making it challenging to achieve both high conversion
efficiency and selectivity. While constructing catalytic sites with high activity would enhance electrocatalytic
performance, single-component active sites often fail to enable effective synergy across multi-step reactions.
Therefore, it may facilitate tandem reactions on electrode by establishing multi-functional catalytic site systems
for modulating the kinetics of each steps of nitrate reduction reaction. Copper-based catalysts performed
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exceptional activity in reducing nitrate (NO3) to nitrite (NO,). By integrating efficient hydrogenation catalytic
sites, a complete tandem catalytic process of NO3; —NO, —NHj; could potentially be achieved.

A06-55
W& BILBRRE RuOARNWTHHBME Ru AL SR KF A R T RBRBK R
ST WK G

AR K

RETCH () FHARAE AT T SEBUR BT A He /K i (PEMWE) DU KA HER
Mo AWFFKIL, @ PEBIE (Mo) FE (Rh) % 4LE (Mo,Rh-RuOy) LTI RENS i 2 1 5k
M ASETL S, B RETHIRMENTEI N (OER) Hry& 5 v 2 A1 P BR i), AT SE B 25 i () e B 2
JIR AR LR . R FH 7 SR (P 3R B D) 5 i T A2 BRI RE AT Mo,Rh-RuO, 4K AL TR 1M ALFFIE OER
vh PR B AR A3k By, B AAE 100 mA em I 208 mV, I HL B BUBRARS 5B M . 78 R 150 e R AR
flirh, AZALFNR 1.58 VM1 1.87 VI Lt B BV AT 43 5134 #) 1.0 A em™ M1 3.0 A em? RS 1, FH.
fF 1.0 A em? F k4T #2000 /N TR ANEIR I, 2R 0.03 mV bt HARF: A OER 1A fiR
FE I REAE AR 22 Sl 3k HUHE AL TR AR JBE AT HE o WLIEE AR B, Mo, Rh-RuO, fEALFFIE 190 T OER JEEEBE N 7S
ETRrss, JFHIESR T Ru-O #. KNI AL G Sl S AL R A R B L, A K b
T d s ETHAE . b4, Mo,Rh-RUO, 47134 L £ S0 B 1) 480 25 A [ A ) RRG S (19 26 T BB N A8 7 7 A,
©ERS T HKMRE .

A06-56
B AL b H A AR & T 5t
B
AT 2

KHTES) 7% ERE R R E AL &R S (GOR) fA# OER MY AR =t (L (PEC)
Iy ERCE, T H RS A R B IE R S, 13- E (DHAY. 2R, BT H ARt
PRI AL BEAI L, K H b E ke BBk DHA JF I P24 KB A RETR B KBk . SR 5 AL
A KFRTE BIVO, R 112 T JE 545 FeOOH BhEAL 7, fEFRHEGIEZ M AM 1.5G (100 mW cm™) Al
1.23 VRHE KIS E IR T, H s 04 sl 2 5342 T1 2 709 mmol m™ h,  [Rli {745 63.3%[1) miik £ 4,
s 4l BiVO, ) 2.35 F11 14.98 {5 . A4 LA pH 524, 1713 NiIOOH 1) BiVO, JISEHL 1 X DHA B #1E
W AgAU B S YIKBRL 51 3T TiO, RIS TR PRI T 450, 3458 7 2 A PR H it
BB, (E H LBy DHA. 93T TiO, 4K RS - 52k WO3 YGFH R, WO5 B f et T
C3 WA, MR T C3 PRIkt . 78 TiO, 4N KRERE A b 53R 1 o H- il b 1A) 2 A I e sl
B e 126K Co-LDH, il i &2 A Y6 FHA% Co-LDH/TIO, Xt H v A 1] 535 f W B 2 2 1 5 A DHA F P i fig
W, i DHA EFMEIAS] 48%. HE— G BRCIR Bi,05 Akt Co-LDH % TiO, 49 K#EMS, R T
Co-LDH/Bi,03/TiO, = uiaPaMK, it 7k DL R F2 5L H i B A O B AR A2 Se B T H i A s e LA
S| S AR = BRI, DHA G414 (63%) it — 30 . Fad it 5T ot A H i de 3818 S8 Dy e B I
PSR T B 1) LA
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A06-57
TR BRI SR N SN 5 8 £ TR) 4K B D 9P K SR B IR T 5 i e L L AL MR BB 7
BN RSN 2, e 2
1. g R K
2. FHEHL T R

F e e (HEA) AR I & eprkl, B3 E dln K nl v, AL SO
IUREIRIS RS . MR BA A PSSR eI EY (HED, TUARSamlaelAFas %
SEEIIS . 2RI, S a2 NH SRR S AP eI E. SR —m s, AR T —
ot sk IR A2 Bl ) v A L V4 K i e < O AL il 46, SEBIL T PtFeCoNiMIN 11T i <6 & 1R AL S )
KBURL ) I B Rl BT BT RALTR M R s 1 IR R 2 i A B BRF B, R4 S Egk
KL i & e e mi e B AL ST B Horh &8 1 I R 5 40 B HIUR BR 2 PRI 21
FREZMEM . )R ARTe 0 BHERRKAT I 28, A3 208 & R 8 7785 SN A v 1S 7 1k Ak
o T PRI T LAAT 208 5 RO I TR IR A A o 6 T 2R 0 AL B AR 70 8 Tl Lo ol 5 S 1 v < 1)
WEYRIL AL 1 B AL SIEJFUR Y. (ORR) TERE, HFELLIEVEL N PUC LGN 3.2, JF HAEZ
J71 30,000 R BE AR AR E PRI BUE ,  H5 B LEE VORI T 20% .

A06-58
Hh AR B A — AR PR AL SR AL
ilati
B ART MBOR L=

TERATFFER N — S BOR SR K B ARS8, IO NS IR 2 AT AR S AN A7 I B AT 42
AN T E A FBOR B RIS U AE YA b 22 IR BT 1) B 280 SV IR, i e/ Aeks — A fL
B e RO S SR B G, AT FFEE R NTRIR R ITRE T #ig 48 IR BORAE SR J130 58 T (1Y
BORAMTIE, T 2024 4 12 A % 2025 4 1 A MI16], A 2 a) ol 2 R SER AR A B A N 6 & 18 i ilds
RGURINHAT TP IE . ER AT 12 R ARF TOT, Pl A2 BRI seil 1 LR
RFERVE R SERAE SRS I RN S8IE, AR I AN R AL IR B E 1 5 A SRSkt

A06-59
Elucidating Rate-Limiting Steps in CO./CO Electroreduction Using Nanostructured Catalysts
Wanyu Deng*
Berkeley Education Alliance for Research in Singapore (Bears) &amp; National University of Singapore (NUS)

Understanding how nanostructure influences catalytic pathways is essential for advancing electrochemical
CO:2 and CO conversion. In this work, we explore how well-defined nanomaterials can serve as platforms for
deconvoluting complex reaction mechanisms in electroreduction systems. We first synthesized thin-film and
nanoparticle catalysts—including Au, Ag, Sn, and In—via magnetron sputtering to systematically probe the
two-electron CO: reduction pathway. Through pH-dependent measurements and kinetic isotope effect (KIE)
studies, we reveal that product rates for CO and formate are independent of proton availability, indicating that CO-
adsorption, rather than proton transfer, is the rate-limiting step. For multi-carbon product formation, we used
sputtered polycrystalline Cu films and reconstructed oxide-derived Cu nanoparticles to uncover that *CO-*CO
dimerization governs Cz" product selectivity, regardless of initial morphology. The partial pressure dependence
and pH/KIE invariance support this mechanistic assignment. These findings demonstrate how precise
nanomaterials synthesis—coupled with kinetic analysis—enables mechanistic resolution and paves the way
toward rational catalyst design for selective CO2/CO electroreduction.
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A06-60

FALBRIE TR NiFe LDH FEARZE Tob 2% IR 2 B T miiie i R AK B 7T
KRFRE S IR E e
=R REEM RS REYR S B

NiFe R & BAE MY (NiFe LDH) fEMTS M. (OER) W3] T/ 2 W7, EIEmEH. &
AR G A TRV I T AN R PR PEL RS 0 5 ) i, Uk e IR RV A e i e . EET B
WPk, A FT O I T B TE VAR AR R T R A AR K B0 NiO )2, IR0 A B fb 22 DA AR
VA% NiFe LDH £, T3 s A0 FR- L AL 45 5 1 SRR e . ot le B s 42 5 A S 1, JF
PEFFPUE ThEE S RE R . MR T i Mk 5 4 B S AR AR, ASHIF 7R 3K AR AE S FLAZ AR 340 mV
FE AT SEEL 1 A em? ORI A, HELEIE4T 100 h G R RaE MRS Shkae, RILH RIS &
PERVEAL TG . AHIE U3 H S0 Rl B B DU RN Tk 2 L2 5 R /K Bt T 3 R i it 5 KA
FoE (1 F AR AR P T

A06-61
Controlled Synthesis of Ultrafine Pt Nanocubes Using Carbon Nanotube Bundles as Templates
Kang Li, Feng Zhang, Chang Liu*
Institute of metal research,Chinese Academy of Sciences

Pt-based nanocrystals with high activity and stability are highly desired for efficient electrochemical
ammonia oxidation reactions (AOR). However, it is still very challenging to synthesize shape-controlled ultrafine
(dt < 3 nm) Pt nanocrystals. Herein, Pt nanocubes (NCs) enriched with (100) facets were prepared by fast heating
Pt nanocubes confined anchoring on the single-walled carbon nanotube (SWCNT) bundles. Radial confinement
maintains the small size, while the axial induction provides a unique template for synthesizing Pt NCs. This
method is solvent-free, fast and controlled, and the Pt NCs are monodispersed on the SWCNT films. Experiments
and simulation calculations verified the mechanism for the formation of Pt NCs. As revealed by controlled
experiments and theory calculations, the radial confinement and axial induction of SWCNTs, high temperature (>
1000 °C), fast heating ( > 300 °C/s) and cooling, and a small amount of oxygen
are necessary for the synthesis of Pt NCs. Pt NCs/SWCNTs show significantly improvement on AOR activity and
durability. This study guides a new direction for controlled synthesis of metal nanocrystals with specific structures
and high catalytic activities.

A06-62
Single-Atom Iridium Orchestrates a Reaction Pathway Shift to Activate Lattice Oxygen for Efficient
Oxygen Evolution
Zhongxin Duan, Zhenduo Cui, Shengli Zhu*
School of Materials Science and Engineering, Tianjin University

Overcoming the intrinsic limitations of the oxygen evolution reaction (OER) remains a formidable challenge
in the pursuit of efficient electrocatalytic water splitting. Herein, we demonstrate a method for selective anchoring
of an iridium atom near a NiFe layered double hydroxide iron site. This strategy enables direct formation of O-O
coupling pathway via the lattice oxygen mechanism (LOM), thus circumventing the thermodynamic constraints
imposed by the conventional adsorbate evolution mechanism (AEM). The catalyst achieves an ultralow
overpotential of 213 mV at 50 mA cm-=2and maintains 1000 h of operation at 100 mA cm-3in alkaline media. In
situ attenuated total reflection surface-enhanced infrared absorption spectroscopy (ATR-SEIRAS), in situ
electrochemical Raman spectroscopy, TMA™ cation probing, and pH-dependence analysis collectively provide
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compelling evidence for the lattice oxygen mechanism (LOM) pathway. When integrated into an anion exchange
membrane water electrolyzer (AEMWE), the system delivers 1 A cm-=2at <1.73 V with an energy efficiency of
72.4% and a projected hydrogen cost of $ 0.93 per kg-outperforming the U.S. DOE 2026 target. Furthermore,
density functional theory (DFT) calculations and X-ray absorption fine structure analysis (XAFS) demonstrate
that the Ir single atoms enhance metal-oxygen hybridization and raise the O 2p band center, thus promoting the
electronic transition from AEM to LOM. These findings not only advance our understanding of single atom
modulated catalysts but also highlight their potential in optimizing OER systems for sustainable energy
applications.

A06-63
R eR (2D SENYRIRINE R TR A
XEAE BIEE . ZRIAL*

AERRHEOR

Bra| B (OERD  HLEALT T e B2 Fy 2 S e ML g, T I o5 3 PEAN R e PR Z IR BT . AR B
AR T —FhEIHTHOFRAN S R % —dE 2B JR (RO A%, B =Jt CoFezn, st CoFeMnZn
AEJi CoFeMnCuzn. & 1 SRBEAE T LS 5 A ALIB B Y BT SRR, 2 AT gk BAT [ A7 10 458 RaE 1, wT
CAEAT e R B, IREmE 261 T A S0 NI AR (1) R 2 a5 P N A T S 2 a5 . AL Zn (1)
FAESHO 2p WL PKAELER S, PEE LM Co™, Xk Cor EAMMA P IRE 2T, T WA
1Bk R DU PR AL 2 RIS SR (07 BIPERIIT, FFHEAT °O AR ZbRicscst, i 1 ilR &
He AL . S5, IZHEALIZE 10 mA-em? FIUIEHALNY 267 mV, M AERAT AR SE AL 1 2
—. HEERE, S5ESH NiFe 1 CoFe S MY (B FAEMMMLEL, XLEAETIAE OER AR thRI
BRI ERE I . AR MBI T LAFE 1.93 V KA L L R R AR g 147 225 /i

A06-64
% LR RGP R B A AR 50t ALK EAL R RE AL
At FSr*

R

F6 A K T PR AR K FH B S A N A RE M B B4R, HAZ QPR RAE T T i ke e I 6 FE AR KL
AR, BiVOas InasSa55 78 4 PR PR R A& MR 850 & 52 %0k, (HH T/ B SRR AR T )
IRLZ) 72 5 08 () ) il PR T SERR R o AR RGRTT T IB I R A . S LA S s
LORME ST B R PERE OB L . O, KSR ES MR AT AU A . B VA R RE M T
Bi:Ss/BiVOAZ eGR4, BiSsi (17 4 BURF MR AR 5 1 6y e, 1 S8 % 1 e o2 S TN 7 O v A
BiVO.[r] Bi:SsHIHERE, fHi/K B IR A S 6.0 mA/em=(1.23 V vs. RHE), ## T4l BiVO4=THIT 3.3
fio HIR, LTSRN BN F12E 058 . IS 2R In(OH) B b R 15 Ina.»Saf0 3R TH
A, BRIK T 2SULdis 2. XPS Ml DFT THEER M, P B&E RN E TR B ERT 7ML SO &S
PR 2R, T In(OH)SBifb RISk FEMH] THR T E G . E—DHh, F S5 s A& st T 58k
A A PR AT BiVO/BiMo2Oo s i 25, 8 It 51 Be iy VT FC AN P 2 s i S i 45 ST 1 AR 3T
()& ) S VAR . B FE I, BiaM 02005 BiV Ouff] A% ST ] B A1 LT HLRHL, A58 pLfar B B RO T 22 64%.

ZE b, XL AN T 20 R PR R R A D B R R (A% s ) S
DR AT = s 2) R B RS MRS A AU 724545 3) (EEh I LAR AL R 45 n s
TS J12F o RRHETE AT RV 2 SRS b IR (A% 5 57 i 45 45 A R T AB 1)) DLR SR A R AEFZ A R
PLiE— 255l PEC 7K &AL HSEBR N FH
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A06-65
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R KT

AR K

B ey SEMPRR A8 Bk LA (PEMWED HRERTE ST HI S, (OER)  H AT — AT F Mk Ak [ BH
% B AEA T o ARG I B 4R T A AL i 2 S B PEMWE FIRR AL S FH F S o ASTIE 73 1 RS v & RS
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S R ERT T B OER WEMEAIFE EME. 7F 300 mV L HEE T, I/WO, NSs i il ik 2.34 A mglr-1,
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A06-66
B TR RBEARESPESK NiO B8 EmmIERI TR
&Sk
WALImE R
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REAT VFENZEL MREETT . BRALTS. PREAZK. PRt
Gl RPN S S

HAk 2% DNA EWfL RS ( E-sensors )l T AR e M WERATE R EBIMERC 2, 7RI PR B A w22 21 PR
TEM, FRATE TR Z DR FER SR AR RE (HT SAM) P&, i X5 DNA (dsDNA)
PER A, RGUHIASEIRE A L (MB), KE e S IEE4E 42 HT SAM _F. J8 3 int e
Frei, @RS T DNA RE BE AR S ERR e tEARLER . th4h, MB AN E R NS
55, MR TARRRES I 22 SRS FEAR I ) 3. dsDNA [ BL LA G A [F) Al Al et B A2 3k T H bn-1R4t
PIAHEAER, $& 7 SEH DNA PREFI A58 B FI A0 2 . B HESII B K HT SAM {23 T st/
SHFBRMEI RN, B i E TR REUE . (ENBESIE, Bt BRIt 3 B 0K 3h 1 bR da f 2
A AL S 1 FH dSDNA A5 1) MB-JHE BEILE e fh, Il £ SARS-CoV-2 N ZEFFHEH B, Sont
S REE, RNRCE 1.32 M. AR EAE TR 2 TH#E. A, JEHE S TR
P99 07 A AR A RIS . BB, BiK HT SAMAEA—ANZRERIT &, 454 % T1E1 DNA 45k
AR T B ORIR B R L TTNR, RV R i A% IR AR PR R R DG B
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A06-P02
PLER 5 B I B R T RATELVK R
S SCitEe. . B
AL st TR

TEHEAL T i K S BOR AT LU R B RE et oy Bl A ORI SRE IR . B mbRh PR R R D6 R WA
e PSRRI N O K BB FC R . AR, R (A RCR AR A R s BR ) 1
Sz HAT, B AR S O SRR AR TR, K A st R 2 Pt &R . H
&, T A S AR AR, RIS RAst BB AR Bk 2. 2 RIRE M P L
MR, BATGE T D &R GURE ™ EERE LA 7> (ML) BUERL. 25, &A1&
BT U Y FR A SN K Bl 200 PO Y BEAT SR BRI E . e SRR T R (QD) RN MM, I
R oK B B AEAL T Dk TR, i PRI AR I HER W i mbb S ] QD 271 1 35 Ak
HAERSE Pl R AT, S0tE/R PURLL, PUOKMERI A RER T 525 £ . BEJR@E M 724 Kot itk
FAEMGIEY] 1 3G B 9K B BAT SR B AL . I BSOS R, IRATHIE 2 THLas7 )
HR R G 06 (R 9K Bl AT 0 H AT BT AN BA SSRGS R SRR, 5 Ja B EAT AR BT 1 I 3

A06-P03
TR A PR A ) 4B E — 48 cMOF Fl TR R s AL CO, 3R] CH,
EIF. GG T BAeE*
Bl VG T R 22 A A T2 B

HLEAL S BRIE R (CORR) 2 SEBBIAE IR FH IR SRR, Ty kR e PO A 7512 L P T s 174
PRz — . FHEE-HPAEL (CMOR) MRHE H il # (FLIE 4584« = T HL I SE & IOTG PEAL £, 7£ CORR
AU R DU BRI T o ABAEGit ROTVEAFAEREM. MOF Y PEAL S5, AR SZ PRAE I . AHF 725 T 14
IR E S A BB, B U R SRR v T 4 5 cMOF (281 . SiI0R I, %A AR
SRR B ML R AR IRE Q=1.28 mL/min, I [A] t=5 min SZI T 502 kg m™ day™ FI 452 2 (STY ).
FiT il % FOHB T CMOF 5% 45K il % N B IR G5 AR EL, COLRR I JFUAE i CH, FIZCRIRTE T 1.8 i, JEIL
A S A R A e 1 o A FEANCA B — 4 cMOF i &5 324t 1 Frsiems, B8 & s AR
WL T BRI TS /7, 8 CORR TalkAb S FH AL T HAR 4%,

A06-P04
The photothermal effect of light-trapping structures
Huijuan Dong, Jiayi Zhu, Yingni Zhou, Xiaojing Wu, Fushen Lu, Muwei Ji*
Shantou University

Carbon fiber (CF) possesses excellent light-absorbing properties due to the broad spectral absorption
properties but it was limited in the photothermal conversion applications because of the high reflection from their
smooth surface. Aiming to this issue, light-trapping structures were constructed on the surface of carbon fibers via
corrosion with cations catalysis and growth carbon array. By tailoring the sizes of pores and the structure of array,
the light absorptions of CFs were remarkably promoted and thus enhance the photothermal conversion. The
photothermal-driven interfacial evaporation manifested the potential application of CFs with light-trapping
structures. This work provides simple strategies for obtaining efficient carbon fibers-based photothermal
materials.
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A06-P05
Controllable preparation of RuCu nanoparticles for nitrate reduction
Ce Zhou*
Shantou University

Due to the serious nitrate pollution and lack of ammonia in China, a technology for reducing nitrate is
urgently needed. Due to the high nitric acid reduction activity of Ru and the inhibition effect of Cu on hydrogen
evolution, the method of preparing and customizing RuCu is simple and has high nitric acid reduction
performance. Therefore, the construction of RuCu nanoparticles with high density and small size is a possible way
to obtain high atomic utilization efficiency, and its nano particle size and high loading per unit area will bring high
electrocatalytic activity. RuCu nanoparticles supported by B,C, and copper foam were prepared by hydrothermal
method and in-situ synthesis method respectively, and RuCu catalyst with high activity for nitric acid reduction
(NO3RR) to produce ammonia was constructed. The results showed that the ammonia yield of RuCu /B,C catalyst
was 55.60 mg h-1 mgcat-1, and the Faraday efficiency (FE) was 92.8% under the condition of -0.6 VRHE;
However, RuCu/CF catalyst has excellent selectivity for ammonia reduction under neutral conditions. In 200 ppm
neutral nitrate solution, it can achieve 100% ammonia reduction selectivity and 96.5% high Faraday efficiency.
Further studies showed that the adsorption of NO* was enhanced by the support B4AC in RuCu/B,C catalyst, and
the hollow RuCu nanoparticles provided a high specific surface area, which achieved the high yield of ammonia.
In the RuCu/CF catalyst, the foam copper provides a high specific surface area and can be used as a
self-supporting electrode to achieve simple and rapid preparation of the catalytic electrode. The high-density
RuCu heterojunction supported on it provides efficient nitrate reduction performance.

A06-P06
FIRR A AR SRR Mo-NiLPINF BT RERRAEAL KR
D B LR il E
THAY

FLAR K B AR AN B S AT R SRR AR AL, A WG TR A AN sh Ve T AR e, e H AR, %
PERAMREEAR B, A E AR RAEFA R DA% 0. AHFIT LUK (NF) NAEKILR, 8l Byifss
BV IR EL A ks, BN & T B SRR K i AB 1 A d 4R oK A SO 45 440 PR B 5 24 AL 8 (Mo-Nii2P/NF)
HLAEALTT) . 7E 1.0 M KOH HLEE T, Frifil & B AR 2R B0 A0 S A AR e 1, AU . (HER)
FTE N (OER) 73 A 7 79.5 mV 1 210 mV (1)t A7 BRI AT ) 10 mA em (P HLL % BT . H )
HEALPEREA U T Mo JTGE BB A%, 1 T B ANTEYERL s P AE AL BE 7 3 5 T AL R P A ik (R
4528 T AR AL 2 5 S A KU [R] sl BAE R, A 07 1E 1 ORL A BRI 2R3, EL oK 0N 8] F) i 2 2
fbd e 7 AT R, JRA VIR SR LRI EE . A T/EFRUE T Mo-NiP/NF {F A5tk difi
AFRIFE AT R AR BEUE B H R BRI 77

A06-P0O7
Pl S T R 45 0 A KK ST DA ST BT A UM LR B
BB X
PN

BEUH R AT B S SR LB AR S B A, R HE ST L A K RS Vi REVR 1 R BB R EHT . Ru
SEAEAETT ALY P ST A B AR A A, (ELLAEAT S S BTE AE rh 2 A BT BL /R BB 2 A TR [ 2R
T TR TR o P Ve S8 TP, T i L™ B 2 1 AR AR E M . AW B BTSSR Bk % TR
A ARSI i A ST AR IR NP NI B, JER A BT B A T RU-NiP,-Ni £ o il & 4 s o 1Y
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SRR - AARAH EAE R, ATEIBTSEEL Ru QoK BURL A FRARAL T S R AR . BRI S, A Ni AHM
B R T HB B T Hfar i R, AR A ) SR RO Ru BRSO E e AL s i R, 2
HAEf A E e A AR B, X P Rl S AL FIFE 1 M KOH L R I H st g, SR 10
1100 mA/cm? HLRES R 43 AT 19 mV A1 70 mV [#1ad BA7, SEREAE 100 mA/em? R A2 E IS 4T 55 /s
o Z AR AT S A AR R A R, SCB T iE AR e M R T, TR R M HER {4k
FIERHE T B B

A06-P08
ETREYR/DDT Y6 BT BT RE6EIERT A
. R, KREH. Zfl*
AN N

CsPbBr; 58K &1 i AW KA, mABURNE TR, Sfas 2R TE MR, ERET
P (LED) K PHAE 45U A T R N F AT 5, {2 CsPbBry & 1 s 3 A FL A7 A HY 25 T BB R 1) 1 ot
SRR, AW TR PGENVE A R CsPbBr &1 £, BiJERAFIEE #1400+ Y6 (BTP-4F) Hlifh R TH
POZ* B, R T HRIG. MM R G MM AR RERISANT . 255K, 2 Y6 1&Hfif5 CsPbBrs
BT A PLQY M 79.24%3 7% 94.53%, )t 11.52 ns #27H % 12.94 ns. 7E HAREIAEE R, Y6 151
ARG T BT RBE, KEFREEGIIRT, ROGREHERIA T 52%. L8/t HRE, 4 Y6
B E T AR et R4 T, R Y6 B A R T BT RIS e R AN T T e R R R T Ak
BT DA HER, HAT R T IR R . 25 EFTIR, Y6 181 CsPoBrs F4k & T A mA
JPERE VL R miAeE M, fED G HL AR A BRI ).

A06-P09
RS EACK Cs:MnFs:Si*@CsSiF3R J6H FIH] & K H R 6t ab 5 mhE i i 3R
TR L Bxpees
1. VLV H TR
2. v [ B - AR N A B A R R A BR A A
3. EZE M L Thae s RHE A0

Mini-LED SR EEARALI 3 HHR IR, ER AU B A& WK RN R s ROk % . (H4
RO FH A Mn™ B0 AL 52 ek 32 PR T oA AokiAz,  THUAE I 7T AR 2L Mn* 15 28 AL M 78 68 X%
W ATAE OB SR I )8 AT 7R B B 70 R B AN v RS R 1) CspMInF 28, 38 2R A AL
WEFIVE R BT, I G T ek /N A% Cs,MnFg:Si*™ (AR CMFS) %8tk . ik — il i % 1 % [t
FHES TASH b 3, MIEERESE 4, Cs,MnFq:Si** @Cs,SiFs, (fiifk CMFS@CSF), W35 #RTt 7 AR K G om Al
M ¥ e e . CMFS@CSF %6k I 48 4% s s R, Pk 800-900 nm, H & GHmEE A
KA CMFS M) 4.25 fi5. 48 240 H4PKIRAEL G, ZAM R R PRIFFVIGE K OCSRE 75%, & H
E TR ERE . BEAE, TE 150°CRIRME T, eIk A G B e 4E RV 4G (E 1) 100%, F I H 1)
MFEME. R CMFS@CSF £ 58 ek B 341K % LED #34%, HARKER N 3789 K, WAIEE (Ra)
ik 85.7, {Oim7E o5 ik 108.9%. XULLER KW, CMFS@CSF %% YW 7E Je ik S om SR AT LA T W (1)

= B
HIl 3¢
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A06-P10

BT HHE R Tl B R S R AR K BRI AR B R B AT FE B MER 5T
WKIE. ENE. X, AL
TIPS

) 3 e SRR (1) F AR K AR SO E R RR R B I R R B B S, Tl K h s S 7 & B
MR KRR IB T R T ERPR . S A& LI B AR R R AR LA B ) Je i, LA P
PR T U N 2E R PP CION) W B A st fbt:, E— Dl 7 AR &S M i vl 5 i i . ks, ik
Y 7KH X (1 R PS4 R B AE HRR SR T = AR PR I B DA B, i 75 AR AE IR T 26 A 1 o ] B R 2B B
BT 7K H AR R ZRAE 000 S AR 000 ] B A A6 (1) AR FE ok e 8, AT T e e S b A 2 S b e A D fe
PR AT BeA Bl T S JE T 5, ) 2 v 50 T 7K P A R AR A

BT FRHEN, A TAERRE T — Mk sk, e SHER B Fe EMZ, FHRIH Fe EHEZ
TERR ER TR R A R b e SR AE K AR A 6 (Vo) ) NiFe-LDH 92K 431 . J5Uf7. Raman FEAEIE I 1% 45 # 78
OER f#L41F F & 5544 y-NiFeOOH 45#4, EPR 454 R R NS MG, AR ERTH T
HAR7E Fe A A A R AR K T ANEA F7 31 (19 NiFe-LDH FE#I7E 1 M KOH i ik #] 10 mA/em? %
R AR 232 mV, AT ATE PRI TRk B 48 1IrOx(mio = 314 mV), ARG 1R PR 5% H i
BT 35 FRIHTT LML, BEJE, 35T DPD 20 7 —Fhfai s R AE 4 7 1rO,
Al NiFe-LDH HFTUGENE, ETMEAAEKIER S, IrO, 7E 480 mV [¥id FLFA T Bl & K A SN,
NiFe-LDH 7& 700 mV [1Jik B34 AR K BN EUR B, R T & &8 25 601 y-NiFeOOH 1 AR5/ A T
FERIBT SRR R . A, LR Z T VECE AR AN I 2R 1 1) 25 1) NiFe-LDH HLEK AT 7E 10 M KOH i 7KiE il iz
FEIZAT 1000 /N RA b, GEB T AR KA R AR E e . SR TSI RAES R, KA DFT iR T
HAT SRR E KR R, TS R y-NiFeOOH w15 A Vo AJ LUBIE 958 Ni. Fe A7 56 & & ]
A2 BRI B 5 SRR T OER 351, Horp Fe 7 5% OER Je o Bl AR AU P 8 1d L 24(0.19 eV). *tF CER 2
RIME, Ni AR A KRS 1154(0.33 eV), HAEWM Cra B i iAT =, AT DLHE R HoAh U8
TR, CR4 75 OER TEEIY) Fe Az s, BRI THEL M BEIEW] 1144 KHE OER 5 CER Bt A Z Y &,
fRRE TR EUEBEVERIRIE . 1% AR R s g B K g BE AR BHE B T8 2% .

A06-P11
FE:-HIEI Cu F MOFs Bt R B4l CO, IR MEBERE T
Af. K dER. REEx
ATl K2

FAE AL S BOR JE SOBE (CO,RR) A& SEE A o R 5 T RESE BEVR IR BB R 2 —, Hdlg CO,
BB E R Cor™ W) (N CBESE) 5203 SR, 12 Bd & TG s H s (R etk
SR A R ERR . & ANAELR (MOFs) AEMTAE I Al 51t B FLIRGE M e LU SR TR K T 42 (3%
PEOL A, FEHEASUR BB B, JoH 2 405E MOFs AP REHEEHE C-C #BA A Co =W 7 T H A
FEAR 35 AT AL TH G BT — 2k T S ) e AU U SR R B TC A4 [ 28 4 i MOFs i 46 7], FE5I AL
JTCRHTB A0 OBETHET: &5, SRR AR AR Y L, A R 1 AR AR RS 1 7 A5
ZIEHIBEE, A C-C MG DRIt TR Ui Y, BB T Co*MIME iR HIk, Bofk B
HESINIEIE (-NH) JEFURHE T R s IE A, R E Bk, A RO 7TaEEFOr
A% d OB, Ak 7o N R (A0*COD TR A IR SRR, 3T T RNEh )
2. B, LB THEIN, DR T LTERE, Lad NSRS S IR AL S, A0 SE R IR AL CO2 4
T, R HMURR A 1 5 ] B AR AR AL S R A R, PR EERER, SRR T IR S
HEAL IO S . SEIR 25 BRI, La 51 AR JE- B3R Cu FE MOFs 7E 3 5t s A 2 b JE 30 A 5+ CO2RR
PERE: 7E-2.0 Vvs RHE i fifi N, HXF CH Pt 55208 (FE) ¥ 70.3%, [FINSEHLT 57.4%[ ek
FEH) (CyHy) SEFEIE, CoHy (1R 387 R S A -127.6 mA em ™, % AR oAk S LT 45 M B i (B3 ).
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HFaEmeE (&) KReEME (La 5l N) =FEHREE, S8 7 X4 Cu 3 MOFs {46 750G TE AT 25
JUA 5 PS5 R RS HE TR TS, NERCE ML CO, B 2 Rr= Wit (it 7B AR H B S A s2 6 7 4% .

A06-P12
“EHhIE R IR LI T J r R T R ROK K R
HAR. K

R

FERIE F T K AT B 7K R AR PR v 2080 P R A 7T o € | S0 R ASA L R e B B B S 4T
(Ru) FEAEATR DR AR AL () FE TS5 0 R IR RGP ISR AT e, SR W A 0 T & g A2 Ru
5 3k 6 4 T R O T 1 B 4 e Ity SR PRV E 5

KR E LR RRHLE [ ARES BRS04 8 B 2 8] 1) B 4 S SOt AR PERE I T e sz . kT
KA, BEEr R T B IR R R, P SEI T i PERE Ru 2k 2 AR TR (Ru-FeNiOXHY/NF)
B PR A s P2 AR R AR P R I AL S IR LA PR 7E 1000 mA ecm-2 K HIJ % FE T AT
A0 AN 196 mV, HAE 500 mA cm-2 [ LR E R IS E s AT E I 100 /N, BRI,
Ru-FeNiOxHy/NF 5 NiFe-LDH ZH 3¢ el iy, 75 1.75 V I TAE R B AT SE3 300 mA ecm-2 1
WL, FERRREE 100 N IR EE . FRnE AR, A RN K PR 5 v [F) R e B
SR A A 2 s P AN AR E M

I RG] LS FI R AL AT, FRATESE T Ru-FeNiOxHy/NF (#) & BALE A N4 8 Ru, T
AR AR K A S Z GE A RANHI R S Rus 2 B AR B e b . %% MBS (DFT) 115
KW, Ru-FeNiOxHy H# 4 S AT B Ru-O-Ru W HL s dd lE il /E R AL T 2B E i EE: Ru 755
AR AU IR At B AR RS AR T, X i R T R R A R R, AT SS T B o
B, WEEINE T T AR B ).

K TAEAMUER T B R SAE ARG B OCEIER, A e T B e hnid =" semg, Seil
T E AT R 2 A A S R R 1 2 PR R o 2T B AR R T R, TR AP RLE Tl g R
PRI BRI TERE, I RS T SERR AR P 1 = 80K R AL RIS T R K

A06-P13
MOF 7A@ B AR K& HXT H0, F R, Fik Bt kil
EHEL g2ekt EERL XREL RER
1. AR Tk K2
2. b TR

MK (HOp) FEAEMMAA LR EEAE T 7, AR, FERE LI RITVERORE VI K. &
RGN AT B s B2, IR IS, e B AR REFR R AL IR At HUSA IR S5 T3,
REGRAERYE . LEAh, fEREh e AR 23T A b, AR IO AR DR R« PPl ZeAn it
Wiy R E R, K, R R g B SRS B AR BAT B ZRL AN AT SR & e 4
SRR ARSI R A S A A, I A F R B AR A IO UR RIR B, SR IR iZad A, A=)
A 5K T I SR A, I BN SR STk, AR TR 0K Bl
RRFPE, B BTE A RREAEASEBUR XUEUK R IE JL, DIERASIE B AT, SOBRK R . R
FHVBURR AR B 5 AR AR, il 17— RIUIACBR @B R G AR, I TR 15 AN (R 3R I 52 DL AL A
BHOIARSEHE, $RIT T A F 254 Jm o K AR SR e OS2 R . 24 9380y 0.75 mg em-2 Irf, il
W@ E G M EHE-0.2 V (vs Ag/AGCI I X BUAK KN i R BEIEE] 325 pA-om? mM™, LT
10-4000 pmol L™, K MUARFR Ay 0.5 pmol- L™, 20 78 T Jhyies 72 B 7o g 3 A T 47 R L T A 0 B2 i o
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A06-P14

E TSR/ A RAIRKNBE SRR SERS HEH TRAKRZAXE
HEE, 5 X
BRI SRR

FMER G s 2 B (SERS) AP RAREL T WIPE SERS #of JEEAE RS I SR 55 R [ AR 255k B I L35 2,
HAAR UL TR FRRAR R AN B AR AR I o SR, 455 SERS A JRAFAERAIKBURL (AuNPs) Z7E4R
SR = HESE R R U I, S E SERS {5 SRR 2R . NRBUZ — IRHIIF LI TERERNE SERS
PR, AT T — MBI R =0AS M 8 LiCI Sk said 72, 4 AuNPs m B SRR IZIK A
= (EG) R, EG MUBEFTH HAR T RPN, IE AR ARE 55 . il AL SR AT
FE, FURMEIEIN “ PR R, MR i 155 . 2 DA AR % RS 0K 2
FLS/ANRSFGAUKRBRIR SRR, @R i, 2 — PRI SERS R AR INIMERE . 23R
Pk SERS F R DI Al TR 25 AR S WU B (e 1 5 Al PRI RIS . LR AR eI (8 T 705
R, B SEPRN I 7.

A06-P15
BB S REEE THILER R SR/ R RPK R E I HLE SR
B
JTIRARER

e RS A P ARGOR S I H G SR AR . e T S S E R g AR —, (AR EERC
PREAAE R 7 oK ] I RE AR R AR o ASCER Y 1 — MO RSk, M5 St & mAR R IS5 =
TSR (SPR) WRSIEVLACHIHOLE, 51 2 5t mANE SARGUR B 10 f e B A & S IR A K. il
L PEGOR G AR RE, RSB 1 45 0 R A AR SE R, FLAERE A 90K it ) S 2 4 8 1 T
CEB TR G, T8 ORI R R A B SR S5 o B2 T VE T DA &t B A A BB R AR RN
P PIRGURTE I SR G, PSR AT RS (0 A i 4wl 1k . 9838 SPR MR MR B K 2 e . X — T

PN R R RE AR I AUOR S AL AR R L D ReE e R R SR 1A 1R R
PURRRL
A06-PO01

—FHRAA B CBL FEHiIML AT A M i & 7 v
Fhbt, PR AREF
1. FEZRRE
2. REIRE

PARH T —M = A i CBL H Pt AE ML AW 5- (4-FKIE) -1- (2,4- & FKHE) -N- (IRHE
-1-35) -4,5- A -IH-IE-3-FHER Y (E-6776) FIJ5 k. BT S+ HIME IR E AL IE IR EUCAE A, ok AL
(3+2) C-N fERIME, A LI 54 E-6776 PO A4, LT Hfifb & E-6776, HZ 54k
2y Bt R R P AL B SRR AT R R . A LR T B B HLA BT EAN R 23% 773K, AE K
PRERREHEIL R 51%, XGRS PR E, NRKEXEEM E-6776 HFEILE BUS AR LK HEF1
TR
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A06-PO02
etk 2 LR LA K R 0 R 50 B A A AR LB /K A o 2
B T
AR K

M B fRAT MUK 7K & /K PR B 96 HR 0 B 05 5 0 1 o A B B AR T2 AT 5 it M U A AL BE, g
JE HEL R A R A% ) FH A5 B I UAIR 21 A 7 A R 3 1, K ME B A LA A 1 €O H0 S5 TR o
{EIA s A B RAIT 78 TP AR AR AR RIS VS TR S BN SRS %5 ), AR
o ASHFFUHE A B 22 7L T F ISR oK PR A R0 P i 4 S, SR B S FE 45 G RV )5 A 70 B8
PR M (PVDF) VAT 2 FL K R HIE, I8 e A S (ZH R, DMSO) AR
W (10 Wt%), 4% 250 pm. 500 um. 750 um AN[EE B FIREFIFL PVDF i £ Bhoe 22 BB Fd i 1
SN, RIFLFLX A R RZRA ARl (gL, B L), Hp Bg il A —ima &
/NFLI PVDF s HLUE ] B T 9K BRISEAG R, Do i s ro PR A 70 I USOHfE i v v PR 6 it 2 R 20 2 S Bk
TBREN s HL A AL PR AR S 4
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