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KA T Ao 45 7 1 TP B R R S R
FRw. A, TR
FRHEHER AU LA =B
e AMORESBME L Las Ze O 2 (LLZO)SEMFIU SR il iRtk . w71l
S APREYE, BN TR A . FiE A A B A B RO, KT, JLHOH
BTl A7 U3 BT G 4 T2, 49 80 05 R ) A B SERE Kk A/ L B U
U2 AT (FASP) R I R IR EE 5 T 1000 °C FR RN 30%-50%5:- 4. ARBFE48 tH—FIIG IR AR SR,
[ e bR ST, 7 e AR M o 1 I o S B £
B, SHIPRE IS, TR JIG A R(849 ), MU AMREE K, (L7 10%4Hid i
BT 58 LLZO Rt il 4 ok, M Oiuhestor sk (Rbis. U, [AME), S8 LLZO W
BEE, SRS, BRSSO Bk M LLZO JEARAY 4, 1300 'C R AT kA
SORLEST T LLZOs RIS /NNBS TSR, AR B AR, ABFSCHE G FASP

SEEEITARRES, AR 10% BT & A 0F T il s = PR RESZ 7 M LLZO B ¢, B T LR (2.13 x 107 S/em)

5 SCRR A 1) e B KO PR A RN 2, L SRR R SR R IR A R 2 SRS S g AU 5 28 L g
A A SE AL A = S (it T A Rk AR
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CuO ZKEE 5 NiCo-Se HK i B GBI K L2 REBT 5T

A & R

5 Tl K2
PR A AR R e 8l T 2R AN IR S P R IR L A% (SCs) KAUBLAH BRI PR ARG AL
R EAL A, B KA AL 2GR I 7 A i S PR IR R (CF) BRI B HA S 1 oG 4577 1Y
714 CuO@NiCo-Se K FEF ST A i AI R}, I RGEERIT 1 IR B H AL =2 RE R SO WAL . BF
ERERW: R A —EZ ALY CF R ER AR RIS, BEA ot 1A RS G AR Y
PISRBLSR, SCHER 78IS F R RURE SR 5 PE AR A=A PR RE A TR oM. Iy, B s Y 7 9
CuO@NiCo-Se YK P51 L5140 v A e g #h se e i A e O BRI K, - 7/ T S it 1 i
. #an T CuO 45 NiCo-Se WAl G EARHIHNFIALNL, XHEMERIL RO WA R (76 3 A g HYHLI
WL BUER LA RATIA 14771 F g) U p0 3o ine R LS 2 20 A gt J5 AR R RN 94.5%)
PARCKABERRENE (£ 10000 [ETAINE AR ARFF RN 84%) . B2, % TAEERMH CuO@NiCo-Se j&—Fhik

WA AR, AR TR g AR R AR
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TH 1] BEYRFE £ 5 SRR RO SL A VR AP RL O 20 T BT S T BRALBFSE
x| I
RO A BRI B

SAHUESE (COFs) AE— M A Fr LR 70 T T iR P 22 FL R SAPRE, R TR fh
DIREPEME S RIS RUENE, AR RBIRER S 7 ST R B BRI TS 77 . AR5 58 COF's B4 ]
BOTE S ThREALE, 7 BIEE R R RERIRE DA TT T R T RIS : (e RS TAERET I, Gl ad 5 ANEnE S
R EETHSRBREL AT, SCBL T COF 90K i) HK sfdle, AR FiEgm s T gas, =iEE s
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K100 S-em’, HAESERLAET H YRI5 i) i AR e M S e m A, TR AW
BTG AU, BT AR IR FOCITRYIE COF, s Hadb g 455 D-A 734, 1271
T LCHC S A 2 BERCR, B TR AT R (P S ARIAE] 7.4 mmol-g “h)  FFAEARER

AR RE AL TG I . IZBF 5SS F R TEIHE /R T COFs 545tk Re O Ak S s VE I, /R T COFs
YER B — R RERE VAN RISt DA RE R LS 7 BRI AR AL TR BT B S 0T
.
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Imaging Anisotropic Proton Intercalation in Photochromic MoO3
Zhihang Xu'?,Chunnian He?,Ye Zhu!
1. The Hong Kong Polytechnic University
2. Tianjin University

Protonation represents a fundamental chemical process with promising applications in the fields of energy,
environment, and memory devices. Probing the protonation mechanism, however, presents a formidable challenge
owing to the elusiveness of intercalated protons. In this work, we utilize the atomic and electronic structure
changes associated with protonation to directly image the proton intercalation pathways in a-MoO3 induced by
UV illumination. We reveal the anisotropic intercalation behavior which is initiated by photocatalyzed water
dissociation preferentially at the (001) edges and then propagates along the c axis, transforming a-MoO3 into
HxMoO3 to realize photochromism. This photochromic process can be reversed via heating in air, leading to
anisotropic proton deintercalation, also preferentially along the ¢ axis. The observed anisotropic behavior can be
attributed to the intrinsically low energy barriers for both proton migration along the ¢ axis and water

dissociation/formation at (001) edges.
FB04-05

A AR R SF R R A RGO 4T e S L i R IR
[EF N3 2 I
T B AR 2399 S AR AR

PR T L A B R R R U B I BE AR AP A [1-2], HAL BRI A RN KT FE R [3-4]. A
TSR BT, TR B A RS A I ) R B IR O X [5-6]. SR, A
T P B E ASE BLZ D BRI B LI . ZH TR ANKEF4E R (BNC) VERNIMRILR A ik, IRZ M EREH
R BT E I BR[7-8]. UL, FATET T —F = Iagi A b i 8l 264 BNC FRelmiE, JIfiz
PR 7K P4 55 SO 25 RN R 2 BN A R BE RO il s SRR Z PR L. RT3 2, AESR S A Eoe ke
JZ BNC Zifi5t; BEfGTEIS TR MmN (CNT) |, SRR RSS2 BNC/ONT A Sadm
BRI RS TS BNC K2, RIS3|“— &b =WE 45191 BCB (BNC-BNC/CNT-BNC) & A¥5EE K.
&Ll BEMT155] BCB & AFREE, Sl T4 MRS A IR “— I 1Bk il e . SRR, ZPm
AMUAA LRI ENE (200C 2 gh) . WK (556.99%) FIHLfiPERE (168.88 MPa) , DAK
BB 1T (tLit+:0.71) FIRAIILHIEZ (DLi+2.99x10-8 cm2 s—1) , HAZH T BNC E [ 500 4 H
A A E TR

WEE, ERETEAN S E R, CREE e, R — R TR R BT B T A
. BEA H RS 45 S R R O A . 2P Bl AR RN A TR B H B AR AR B
.

6 &%



T E AR 2 2025 FBO4. F4E2- & A NI G

27 CHR

[1] G. Harper, R. Sommerville, E. Kendrick, et al. Nat, 2019, 575: 75-86.

[2]J. M. Turner. Sci, 2022, 376: 1361.

[3] C. Liao, X. W. Mu, L. F. Han, et al. Energy Storage Mater, 2022, 48: 123-132.

[4] Y. Xiao, A. Fu, Y. Zou, et al. Chem. Eng. J., 2022, 438: 135550.
[5] H. Wu, D. Zhuo, D. Kong, et al. Nat Commun, 2014, 5: 5193.
[6]
[7]
[8]

6] M. S. Gonzalez, Q. Yan, J. Holoubek, et al. Adv. Funct. Mater., 2021, 31: 2102198.
7] C. H. Jo, N. Voronina, Y. K. Sun, et al. Adv. Mater., 2021, 33(37): 2006019.
8] W. Lei, D. Jin, H. Liu, et al. ChemSusChem, 2020, 13: 3731-3753.

FB04-06

Ru clusters and bimetallic ZnNi synergistic catalysis for efficient electrocatalytic hydrogen
production
Shiting Luo,Ying Wu
North China Electric Power University

Electrocatalytic composite materials demonstrate exceptional potential in the hydrogen evolution reaction
(HER) by combining highly dispersed metal sites with nanoclusters. However, the precise synthesis of these
structures and the synergistic mechanisms between active sites remain significant challenges. Here, we propose
the synthesis of a three-dimensional framework (Ru-ZnNiNC) via in situ growth and pyrolysis strategies,
achieving atomic-level dispersion of Zn active sites and stabilising Ru clusters (2.22 nm). Electrochemical testing

reveals that Ru-ZnNiNC exhibits extremely low overpotentials (54 mV/10 mA c¢cm™2), Tafel slopes (65.9 mV
dec™), and high specific capacitance values (161.06 mA cm™), Faradaic efficiency (99.7%), and stability (240

h/100 mA cm™), with overall performance superior to that of commercial 20% Pt/C. Density functional theory

(DFT) calculations indicate that the coexistence of Ru and ZnNi effectively suppresses Ru aggregation and
dissolution. The synergistic strategy modulates the Ru d-band centre, thereby reducing the Gibbs free energy
barrier. The optimised structure significantly enhances catalytic activity and stability. This study provides new
insights into the rational design of nanomaterials through electronic modulation strategies, achieving high
performance in the HER.
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FEFRBIMFERE BaWO4 H P RATE ML
FIRE

P HL TR

HERAMEA . ke, st a4 - i e @ S e Y. (HER) B8, AT
PEHGE T — B R 2 LB IR (BaWO4) B & H IRMEALT, il & i P ke 7l ELR AR B AR AL A
LU . FEAIAATAT SR RIS, W BARTARREE . A Beai<s—RIMRIRA T I 6 s 1
AN Ni BRG], Ead 51 A Ni JCRUCEM RIS AMBOIIESE, fembbekeflk, e E2n
AL, TR T BaWO4 B (LI R fbA TR REMBEUEYE (L RUE ML ETE) . D&
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Pre-lithiation and Si Valence Engineering via Thermal Reduction Enable SiOx Anode with
High Initial Coulombic Efficiency and Capacity
Kunye Yan,Huaiyu Shao
University of Macau

Abstract

Silicon oxides (SiOx) are one of the most competitive anode materials for lithium-ion batteries with high
specific energy densities due to their high theoretical specific capacity (2400 mAh g!) and smaller volume change
during lithiation and de-lithiation compared to silicon. However, the low initial coulombic efficiency (ICE) caused
by the irreversible lithiation reaction of SiOx has severely hindered its large-scale application. Meanwhile, the
electrochemical inert products resulting from the irreversible lithiation reaction caused by the introduction of
oxygen make the theoretical specific capacity of SiOx smaller than that of silicon (4200 mAh g™!). Here, we report
a simultaneous pre-lithiation and in situ silicon valence modulation strategy to enhance the ICE and specific
capacity of SiOx. As a proof of concept, pre-lithiation and silicon valence states modulation of SIO@C, SiO, SiO2
were achieved via thermal reduction methods. The electrochemical performance results showed ICE enhancement
to 88.3%, 88.6%, and 85.8% for the three samples and capacity enhancement to 1985.4 mAh g, 2051.9 mAh g,
and 1530.2 mAh g, respectively. This work presents a pre-lithiation strategy for SiOx anode materials to enhance

the ICE of SiOx while increasing its capacity.
FB04-09

ET 2 e SR AR B AT F K ) SR B R MR BB 51
BEAD . EHMEE
WAL Tl A2
FE AR EE AR K R S0l R ROV B AR i, AR SRR A R, R
il 7 HAE T A PR L i (PEMEFC) T A . WfHuxX —Hkik, AR T sim e
EMRNET RO (PVA) /[ HEIH (DMSO) AHLEAARAGHEOR. T, PVA BRI
T, DMSO YERAMEIN BT, I EE TR Ac e km, a5 4 R Y BRI R0 28 2548 >k 45 il DMSO 5
H,O WOBBIEY 1L, MR EK R HE) 2. [, FaE i) DMSO ¥ B geeR ik, #2427 T4
BHOPUARE ST . TEARERBEI N, PVA =2 S5 MR 80 T AR s 4L, B Lk SR A iy ol
SREIT ARSI N, 3 AR RE K AR AL 2 G BRI S B . AR SCRGEESE T 50 M AR S I ] Sk BE Y
. @ PVA R KRR AFEHS PVA I R L, SC8 T 4R BB e = S R R 1
& (4.2-524mL-s-1) , [FAIRREER A ICRRETE 90% /4. S A MRS EUR, SR )
UREN T AELIH 5.2 W ) PEMFC B8l it SEM, BET SRR ARUESE, 48EBHR LR/,
PR TET ARG PR AR i S S A R e T A e T SRR ) R R
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Sl SUR SO STX R G RE S I R A ST R, TR R AR E M R R R R R A
FIZ PR, AP R EA VIR EE SR TERESR T ST REEE AL ST XML PA/C ZE IR T
REf AL LR A Sk . ISR B I AR RIS, AFPES T PAPtRuCuUNI S & 4 40Kk
. ZAETE 2 SRS REVER, SMESTRAGYERTCEN TS, i IR
e EAR ] AEA, R AT S R SRS 800mL/g (h PA/C HRFRI 4 ) .

Siasmuine— AR R, A ER AR ER SR (40 SEBS EH) |, ik
AVEIOME S EAT B E, BRI IR ENERE (109.6 mL/g) FIHE B F12PERE [ S B, fflde T 1550
SR A 5 1 B ME DASEIBURY 1) 4

H Al IEHEREE X2 22 S ST R WL E G ER B ST 50 A, AH X SRR A TS
YA EGUIREE B TR iR T .
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EMSI 5 0HE T47 77 FRIR K, SCAZREET FRER
RER, &EHF
[ TR B BEAT RIS BT

BESAHPIEEMA (LOHCs) fESRER A AA i E HEAE M. WRZ P MEURY. (TOL)
il HAER O b (MCH) i T HADT AR REE A R B SR, A LR A S PG 8] 7 iz it
. LGEMNTFREMERZ BT E Mt A M PR, W R m A, XA T &
N—TE R PR, 8 (Ru) BRGNS Y A AT R s, (Al T35 Ru Z (] H)55E
P bf, SEETHE Ru BRI RS ANE, HAMER P2 2 R i, FEXIOHTE S, FAHE 17—
HI i 8 T AR T 4E (O-CNFs) R Ru GKRBURI AL AL . SCOn AL T8 2 s BE iy T AT 2
W, O-CNFs Ml Ru AR [8] 1 HL T H N5 1 P AR 73 2 18] 19 48 - 280 MR /L T AR EL AR T (EMST). it
EMSI A By A4 ik FLRESHY Ru 3T Ru S HZRAIREENE, S50 12Uk e S i g,
FRiet 7R, P ESE S TR . EREERE, BT 18RWO-CNFs figfLs], W n{E =R
(<30C) # A oA RIFAL(TOF=98.6), PEREILT 18RWCNFs(TOF=20.8), FI IR O he SR iAE]
99.9 %.
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Encapsulating SiO with biomass-derived 3-dimensional carbon network for
high-performance lithium-ion batteries
Congcong Zhang,Huaiyu Shao
University of Macau

Encapsulating SiO with biomass-derived 3-dimensional carbon network for high-performance lithium-ion
batteries

Congcong Zhang1 and Huaiyu Shaol*

1Institute of Applied Physics and Materials Engineering, University of Macau,Avenida da Universidade,
Taipa, Macao SAR, 999078 China

*Corresponding author: hshao@um.edu.mo (H. S.).
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Abstract

Silicon monoxide (SiO) anode holds promise for high energy density lithium-ion batteries owing to its high

theoretical specific capacity and lower lithiation potential. However, simultaneously addressing the challenges of
large volume change, fragmented conducting network, and poor electronic/Li+ conductivity is crucial for its
practical application for the next generation of high-energy-density batteries. Herein, we report for the first time
the successful encapsulation of nano-sized SiO (N-SiO) via carbon networks prepared by dissolved cotton
cellulose. The dissolved cellulose uniformly reprecipitates in ethanol and forms a 3D carbon network after the
following carbonization, encapsulating the N-SiO as micrometer-scaled particles(CFNs-SiO). Meanwhile, the
cellulose can form cavities between the SiO and carbon during the carbonization, forming a honeycomb-like
structure and thus greatly improving the cycling performance. CFNs-SiO can still maintain a capacity of 762
mAh/g after cycling at 1C for 500 cycles, much higher than N-SiO of 452 mAh/g. Additionally, in-situ EIS, XPS,
and HR-TEM illustrate that the cavities can provide a certain expansion space for N-SiO, improving the stability
of electrodes and forming a thin and uniform SEI. Benefitting from the 3-dimensional carbon network and
uniformly distributed cavities, the pouch cells of CFNs-SiO@Gr||LiNi0.88C00.08Mn0.0402 can maintain the
capacity of 141 mAh/g after 200 cycles at a high current density of 0.5 C, much higher than
N-SiO@Gr||LiNi0.88C00.08Mn0.0402 of 97 mAh/g.

Keywords: SiO anode material, 3-dimensional carbon network, Li+/e- conductivity, cavities, cellulose
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Stress Release and Enhanced Kinetics Promote Continuous Embedded Type SiOC@Graphite
as Practical Anodes for Lithium-ion Battery
Pingshan Jia,Huaiyu Shao
University of Macau

Silicon graphite composite anodes have been successively introduced into the global market due to enhanced
specific capacity, mitigated volume changes, and applicable manufacturing. However, the composite anode still
suffers from the cyclic instability and limited kinetics stemming from the severe volume expansion of
silicon-based anode. Developing optimized silicon-based materials and improving the compositing forms are
urgent. Herein, continuous embedded SiOC@Graphite anode is developed to release stress and enhance kinetics
during cycling. Comprehensive characterization and DFT analysis suggest that the continuous embedded structure
alleviates expansion and releases stress while the bridged interface and free carbon in composite anode accelerate
kinetics. SIOC@Graphite anode demonstrates enhanced rate performance at 4C and 10C and over 2000 cycling
stability in half cell. And the practicality of improved cycling stability and enhanced kinetics is further validated
through coin-type and pouch-type NCM811||SiOC@Graphite full cells, demonstrating good effectiveness for
practical applications of LIBs. This continuous embedded structure provides insights on high-performance
practical silicon graphite composite anode.
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BBIRTRETAC AR, FAS ORI LR CO2 Huffastt, MJSEFE Rt T FH% CO2 4r it e,
(1) T AL 2A R st T R CO2 )R Y. (CO2 Reduction Reaction, CO2RR) 54X

FAL Y (Hydrogen Oxidation Reaction, HOR) #4748, 1% HLAFHEF) A Ni(OH)2/NiOOH AL iA 5 AT
F CO2RR 5 HOR T [a] 5 25 (0] FAgHE, Atk d T CO2RR ¥k 5 | & 1) AR HOR Ak o DA
FBHAR AR Y CO2 52K RV H2 {RA BN AR BRI L . DA (CO2-CO) FIES )

(CO2-HCOOH) MR, BiF T H2-CO2RR UM 4Tk, % f#IAE 50 mA cm-2 £ F, fiE
s AR I FEE (95.3%) FIERETE (> 100h) A4S (CO) BAIEME (HCOO-) 74y, I HIL ATt
JE (<0.9V) M5 CO2 HfEHIET T 62.8%. BIffi% EHSEER, iR RIIR USRS AERERIEE
23%.

(2) M THMIAZR, ¥ CO2RR 52 —[E454k (Ethylene Glycol Oxidation Reaction, EGOR) #j
A AR ATHE 1. SRR F AR AR 28 WS 2 DA B SR fepr IR E A s, A 205 . 220y
HLAL A2 TR I AR DA S R AL 27 0 A D7 VRS U AR 5] NiOOH 7 EGOR Sz i 7 rp Il B b i A8 9EA T T
TEANFRAT . 5 BRI T AR AL BRI RO AR S . X BE R S f 4%, OER , Z g id 44 i CO #i1 CO2,
AL . DASCIRIR Sl BT o A AR A CO2, BT LA BoGE, 1@id itk EGOR R 254 . Ni i
DL TRREE . S DA AR 288, SEB T EGOR RS tEr A iRt . IRk O 1R, 7F
% pH AKARH 4505 F, EGOR WA CBEIEN 32, Hs Sk i SR ik ) 86.2%. A, TEMRGK
W EHBRMAT, R CERRAM N IRSERIREY . 7i5h, dIEESIEB A DG PRI
T NBHEMEAL R TR, e P 3R, 1938 EGOR ik, I HA RN EG 584 A4l
CO2. Z:3dffie, NiCu0.0500H 7E % L FE it Fil Py il SEHL I 100%0 I RE RIS 0% . ilid 4 EGOR &I
I RRERR R, CO2RR-EGOR A F n 544 CO2RR HUE I REAER%~10%.
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DFT Analysis of Cu4-Decorated Modified Graphene for Enhanced Hydrogen Storage
Applications
Habibullah .!,Wanglai Cen!,Yao Wang'-,Chaoling Wu?>*
1. Sichuan University
2. College of Materials Science and Engineering, Sichuan University, Chengdu 610064, Sichuan Province, PR China
3. Engineering Research Center of Alternative Energy Materials & Devices, Ministry of Education, Chengdu 610064, Sichuan
Province, PR China
4. State Key Laboratory of Intelligent Construction and Healthy Operation and Maintenance of Deep Underground Engineering,
Sichuan University, Chengdu 610065, Sichuan Province, PR China
Graphene has attracted attention as a hydrogen storage material due to its large surface area, structural
stability, and rapid adsorption [1]. However, its hydrogen adsorption capacity is limited in its pure form.
Researchers are investigating transition metals/clusters (such as Pd, Pt, Ni, and Ti) on graphene to enhance
adsorption and catalytic activity [2]. A significant challenge is the aggregation of metal atoms on graphene.
Doping with elements (N, B, P) and defect modification can improve interactions of the clusters and graphene
surface, and facilitate hydrogen spillover [3]. Copper (Cu) and its oxides are being studied as dopants.
Cu-functionalized B-doped graphene reached a gravimetric density of 4.23 wt% [4]. Nonetheless, more
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improvements are needed for better hydrogen storage capacity.

This work utilizes density functional theory (DFT) to assess the potential of a Cus cluster for hydrogen
adsorption and spillover as a hydrogen storage material. Four graphene slabs were evaluated, revealing that
pristine graphene (PG) and phosphorus-doped graphene (PPG) are unsuitable for Cu4 decoration due to low
binding energies. In contrast, Cu4 on single vacancy graphene (SVG) and phosphorus-doped SVG (PSVG)
showed favorable hydrogen adsorption, with average energies of -0.22 eV/H; and -0.30 eV/H,, respectively, both
ideal for hydrogen ads/desorption. The migration barriers for hydrogen on Cus/SVG and Cus/PSVG are 1.36 eV
and 1.10 eV, respectively, with reaction times significantly reduced at higher temperatures. Notably, Cus/PSVG
could achieve a hydrogen storage capacity of approximately 5.71 wt% at 400 K. These findings highlight
Cus/PSVG as a promising candidate for hydrogen storage technologies, potentially minimizing the need for costly
transition metals in graphene-based systems.
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H(Pd) JTEZHTRIERAS . R ARV BESAIRYT AL S G . BT EARIR I i SRR,
HEVEZ AR RO PSR T T 2 B9 e3E . 1T ik B R i b i S AL SO (HOR ), Hig 25 G ik i ik
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Synergistic Modification of SiO/C Anode via Mg-Li Doping and Carbon Reconstruction
Zhiyuan Zhang,Huaiyu Shao
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Silicon suboxide (SiOx, x = 1) is a promising high-capacity anode material for lithium-ion batteries, yet its
low initial Coulombic efficiency (ICE) originates from irreversible lithium silicate formation during the first cycle.
Magnesium doping serves as a cost-effective strategy for ICE enhancement via low-cost Mg powder. However,
the low reactivity of Mg (compared to Li) leads to incomplete reaction with SiOx, and the resultant magnesium
silicates impede Li-ion diffusion. Herein, SiO/C precursor is co-modified using Mg powder and LiOH. The
introduced LiOH improves lithium-ion diffusion kinetics and synergistically enhances ICE. Magnesium silicates
formed on the SiO/C surface establish a core-shell structure, reducing irreversible lithium loss. But during acid
washing for MgO and residual Mg removal, structural exfoliation of the carbon layer occurs; thus, polydopamine
hydrochloride coating coupled with carbonization is implemented to reconstruct the carbon layer. The optimized
anode achieves an ICE of 84.22% and a reversible capacity of 1087.7 mAh g-!. Compared to pristine SiO/C,
synergistic optimization of overall electrochemical performance (ICE and cycling stability) is demonstrated.

FB04-19

Li-Si alloy pre-lithiated silicon suboxide anode constructing a stable multiphase lithium
silicate layer promoting Ion-transfer kinetics
Yingying Shen,Huaiyu Shao
University of Macau
Enhancing the initial Coulombic efficiency (ICE) and cycling stability of silicon suboxide (SiOx) anode is crucial
for promoting its commercialization and practical implementation. Herein, we propose an economical and
effective method for constructing pre-lithiated core—shell SiOx anodes with high ICE and stable interface during
cycling. The lithium silicon alloy (Li13Sis) is used to react with SiOx in advance, allowing for improved ICE of
SiOx without compromising its reversible specific capacity. The pre-lithiated surface layer contains uniform
multiphase lithium silicates (L2SiO3, Li4Si04, and Li2Si20s) in the nanoscale. This multiphase lithium silicate
layer exhibits mechanical robustness against variation of micro-stress, which can act as a buffer layer to relieve
volume variation. In addition, analysis of dynamic electrochemical impedance spectroscopy (dEIS) and
distribution of relaxation time (DRT) confirm that the multiphase lithium silicate layer enhances Li-ion diffusion
kinetics and contributed to constructing stable SEI. As a result, the optimal L10-850 anode shows a high ICE of
85.3 %, together with a high specific capacity of 1771.5mAh mg™'. This work gives a perspective strategy to
modify SiOx anodes by constructing a pre-lithiated surface layer with practical application potentials.

FB04-20

Multifunctional Interface Engineering of Li13Si4 Pre-Lithiation Additives with Superior
Environmental Stability for High-Energy-Density Lithium-Ion Batteries
Yinan Liu,Huaiyu Shao
University of Macau
Considering the growing pre-lithiation demand for high-performance Si-based anodes and consequent

additional costs caused by the strict pre-lithiation environment, developing effective and environmentally stable
pre-lithiation additives is a challenging research hotspot. Herein, interfacial engineered multifunctional
Li13Sis@PFPE/LiF micro/nanoparticles are proposed as anode pre-lithiation additives, successfully constructed
with the hybrid interface on the surface of Li13Si4 through perfluoropolyether (PFPE)-induced nucleophilic
substitution. The synthesized multifunctional Li13Si«@PFPE/LIF realizes the integration of active Li
compensation, long-term chemical structural stability in air, and solid electrolyte interface (SEI) optimization. In
particular, the Lii3Sis@PFPE/LiF with a high pre-lithiation capacity (1102.4 mAh g') is employed in the
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pre-lithiation Si-based anode, which exhibits a superior initial Coulombic efficiency of 102.6%. Additionally,

in-situ XRD/Raman, DFT, and finite element analysis jointly illustrate that PFPE-predominant hybrid interface
with modulated abundant highly electronegative F atoms distribution reduces the water adsorption energy and
oxidation kinetics of Li13Sis@PFPE/LiF, which delivers a high pre-lithiation capacity retention of 84.39% after
exposure in extremely moist air (60% relative humidity). Intriguingly, a LiF-rich mechanically stable bilayer SEI
is constructed on anodes through a pre-lithiation-driven regulation for the behavior of electrolyte decomposition.
Benefitting from pre-lithiation via multifunctional Li13Sis@PFPE/LiF, the full cell and pouch cell assembled by
pre-lithiated anodes operate long-time stability of 86.5% capacity retention over 200 cycles and superior energy
density of 549.9 Wh kg™!, respectively. The universal multifunctional pre-lithiation additives provide
enlightenment on promoting large-scale applications of pre-lithiation on commercial high-energy-density and
long-cycle-life lithium-ion batteries.
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Mechanistic insights into the enhancement of MgH2 hydrogen storage performance by
ultra-stable bimetallic Mo2V2C3 MXene
Xingqing Duan,Ying Wu
Energy and Power Innovation Research Institute of North China Electric Power University (Beijing)

Magnesium hydride, as an important light-metal hydrogen storage material for on-board hydrogen storage,
aerospace, and energy fields, has long been limited in its large-scale applications by slow hydrogen storage speed
and high dehydrogenation temperature. In this work, ultra-stable bimetallic MXene Mo,V2Cs was successfully
synthesized and used to accelerate the hydrogen storage speed and reduce the dehydrogenation/hydrogenation
temperature of MgH». The MgH: + 10 wt% Mo2V2C3 sample starts dehydrogenation at 180 °C and reaches the
maximum dehydrogenation rate at 259 °C. It also exhibits outstanding room-temperature (RT) rapid
hydrogenation performance and cycling stability, retaining up to 100% capacity after 50 cycles at 300 °C. Another
interesting phenomenon is that the hydrogen storage speed of the sample is even faster without capacity decrease
as the dehydrogenation/re-hydrogenation cycle proceeds. First-principles calculations show that the Mg atoms are
stabilized at the top sites of Mo atoms, and the Mg—H bonds that are adsorbed on M0,V,C3 are more susceptible
to breakage. The key to the accelerated rate of Mg/MgH> hydrogenation/dehydrogenation is the enhancement of
the interaction between Mg/MgH> and M02V2Cs MXene with the increasing number of cycles, whereas the
existence of the V renders the structure of MXene more stable. Our study refines the mechanistic understanding of
bimetallic MXene catalyst for MgH» hydrogen storage and expands reference on the type and preparation of
bimetallic MXene.

FB04-24

TiH and V7C8 in-situ Generated from Bimetallic TiVC MXene Tailoring the Li-Mg—B—H
Composite towards Eminent Hydrogen Storage Property
Shixuan He,Ying WU
School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China

2LiBH4 + MgH> (Li—-Mg—B—H) composite system is regarded as a hydrogen storage method with promising
outlook because of its high capacity (11.4 wt%). Nevertheless, some problems prevent the system application, that
slow hydrogen absorption and desorption kinetics, as well as the tendency for the cyclic capacity to decay. In this
study, TiVC MXene was obtained by etching TiVAIC and introduced into 2LiH + MgB: by ball milling. 2LiBH4
+ MgH> system was formed after heating and hydrogenation, which exhibited distinguished kinetic properties and
capacity retention rate. In LMBH + 6 wt% TiVC composite, 9.3 wt% hydrogen was released within 35 min at
400 °C as well as hydrogenation was completed within 30 min at 350 °C, 9 MPa. Moreover, the capacity retention
rate was up to 96% after the 15th cycle. During the heating and hydrogenation process, TiH and V;Cs were
generated in-situ as active products, and stably existed in the subsequent process to catalyse the hydrogen
absorption and desorption reactions of the system. The nucleation period of MgB: was shortened, and the
presence of TiH/LiH/V7Cs/MgB: interface enhanced the kinetic performance of the system. Reversibility was
improved by inhibiting the generation of polyborane and the aggregation during the hydrogen absorption and
desorption process of composite. The interface structure-activity relationship was first elucidated that between
bimetallic MXene and Li-Mg—B—H composite system hydrogen absorption and desorption processes, providing a
novel viewpoint and optimization path for the modification research of Li-Mg—B—H composite system.

FB04-25
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Lattice Oxygen Participation in Methanol Electrochemical Refinery to Formate
Fanxu Meng
The Berkeley Education Alliance for Research in Singapore
Developing technologies based on the concept of methanol electrochemical refinery (e-refinery) is promising
for carbon-neutral chemical manufacturing. However, a lack of mechanism understanding and material properties
that control the methanol e-refinery catalytic performances hinders the discovery of efficient catalysts. Here, using

130 isotope—labeled catalysts, we find that the oxygen atoms in formate generated during the methanol e-refinery
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reaction can originate from the catalysts’ lattice oxygen and the O-2p-band center levels can serve as an effective

descriptor to predict the catalytic performance of the catalysts, namely, the formate production rates and Faradaic
efficiencies. Moreover, the identified descriptor is consolidated by additional catalysts and theoretical mechanisms
from density functional theory. This work provides direct experimental evidence of lattice oxygen participation
and offers an efficient design principle for the methanol e-refinery reaction to formate, which may open up new

research directions in understanding and designing electrified conversions of small molecules.
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Synergistic Li* and APP* Doping Stabilizes P2-Phase Structure and Enables Reversible Oxygen

Redox in Sodium-Ion Layered Cathodes
Wei Tang
Shandong University of Science and Technology
Among cathode materials, P2-type layered transition metal oxides (NaxMO:= , where M denotes transition
metals) stand out for their high theoretical capacity and broad operational voltage window. However, these
materials face substantial hurdles in practical implementation, including irreversible P2-O2 phase transitions
under high voltage, structural degradation induced by Jahn-Teller distortion, and interfacial side reactions arising
from air sensitivity. While single-element doping strategies have been widely employed to optimize P2-type
material performance, their limitations—such as capacity degradation from excessive Li doping or compromised
rate capability due to Al-induced reductions in electronic conductivity—have become increasingly evident. This

work introduces a Li-Al co-doping strategy to engineer the P2-Nao .s s Lio .1 5 Nio .1 5 AlkMno .7 -O2

cathode material. Through systematic investigation of varying Al-doping ratios (x=0-0.06), the composition with
x=0.02 (denoted as NMLA2) exhibits optimal comprehensive performance within the 1.5-4.5 V voltage range,

achieving a capacity retention rate of 75.3% after 200 cycles and delivering a rate capability of 42.1 mAh-g™" at 10
15
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C. Ex situ XRD reveals a minimal volume change of only 1.01% during charge-discharge processes, significantly

lower than the 23% volume variation observed in undoped counterparts. The Li-Al co-doping strategy achieves
performance enhancement through complementary roles: (i) Li doping activates additional high-voltage oxygen
redox reactions while suppressing byproduct formation; (ii) Al doping stabilizes the crystal structure via strong

Al-O bonds, inhibiting P2-O2 phase transitions and structural degradation; (iii) combined, they optimize Na*

diffusion pathways and reduce charge transfer resistance, balancing capacity and cycle stability while
circumventing the drawbacks of single-doping approaches. This work demonstrates that Li-Al co-doping
represents an effective strategy to enhance the structural stability and electrochemical reversibility of P2-type
layered oxides for SIBs. By suppressing Jahn-Teller distortion, mitigating cation migration, and enabling
reversible oxygen redox reactions, the NMLA?2 material exhibits ultra-low volume strain and robust cycling
performance. These findings provide a novel framework for designing high-energy-density cathode materials with
balanced properties, paving the way for the commercialization of SIBs. Future research directions may focus on
elucidating the effects of dual doping on interfacial electrochemistry and ion transport kinetics to further advance

this technology.
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JEMUIRES G B, T2 F it 200 RAEFR T 95% 0 5 FEB A5 30 KON FR FL IR 3100 /NI AB R 1
PP O SR 33 s VR B URR 2 25 5 AR, WAL S TE R AT BB, i BE R R A
(RS I P S T SR = e 5 AT TR R R T R
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ZHEIREMRERR IR ALETEIHEEAR A L ZWA Rt E S E E TE
5 1t 95
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RERRHR AL T e i, CBCh T — R B 1t o A 28 AR AR L il S e p R 9%
M, TR AR T AR A R BRI B R [ AR H A o R T2 (R R S A B, ek B AR DA Y T 4
B E b, B EEE R HAUZ W | AL AR R A BRI = FR, &t
HA SRS AL R SRCR N A B S B T, 8RGO URL R AFTEEIR A ZIF-8 fi1AE ) BUZ ik
Ekd, mIHE T Si@C@C Z At A RITEHIIER], SUZRRRNS B8 9 T REEL T RN 4R
hELG. KA, BIALZETERL T EAME T Si@C@C HM B EEER A R AT R B AR, TR T
HRAE. Bh, TR TIRMRGHE RIS A ESHE i E, H DL LiPF6 A5 &/ . SN A KHER N
#i) PDOL-SN SR A1 7 I U0 5700 B i S A s A AL L, 2 S8 AU
NCMS811|PDOL-SN|Si@C@C-10% 4= [ A FL IR I B E 2L (79.5%) AL IERA 2 P (300 G5
RARRRR 82.4%) . RITVAT R RER A B E T RIS, A U TR RE SR SRR Y Y
LT 7 A
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B BRALE T B R PAITT K T
FAL REMH?
L TR bR A5 TR B
2. TR UR AR B

B DR AL 7 14 T2 R SR REAS Oy SR AR foe Ay B S5t O T 1) 45 i TR e b b — . SRAR M
P RER RN, A O AR R IR AR U R, X B AR U E A s o TR R S PSS (AT i 1A A2
Wi, ATXTESRZEH 5 A MR AR B0 . N TR S0 SR AR A BRI B AR 8 rh Bk A Bk s (o 2
BEAELAE I, FATIT R TR R ML ) Fei 8. WOl T Bz K BIe Tk, W T a8 46000 448,
PRI R N LA R, R AT BRI pR - D) MO S5 R R AE AT, R A TR £ I A5 A A
WL ) F e % g ] R B R RIS, AR ERY-T- I A XHR R I RIRZE OO
5.9meV F19.5meV, HIK, AL T PR BT HEFIHBHEA RA B Bk A S AR A R AL BT
JRE. FRIMAE . ISR AXT IR R EA S oM L (IR IRRE . FRATRFRAL a2~ R RS S RIg TR 4 &,
T T Bk Bk S A EFLIRVR G SR R SR AToh . WFTE ST, BRI T O SeAE AL A 5] [l A A 2R
8. FATHITT KA IR BOH A S Bk o0& SRR I S PERERT TS Bt RS T LR TR
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yRGH-SE S SRR S B AT AR AL B TR BRI T B 0

A

MG R
H-5H (U-Mo) A4 — Ml K il i @A kL, i — AL HE R Y - 205y 1), [
I LR A ZS [ AL, ARB SR I 2318l =it RGERTSE T U Al Mo 1EyH U-Mo 4 9 FiRs
G e DR O S T O W e Sl e vl = N 1Yok = A R 01 e R e (B S 13 ST B T R
Ry s 42, MERE U A1 Mo B9 1. A MR ssiBe, A RIS R s 20 5 A 1 S (s i
P, i UM Mo 7EAA Y S 2 R FRAR, MR aE . dE—PRur kB, AlREE
TANZSRLAE RS SR Z A U A Mo 3BT 0 (4 52 M SRR T i 262 . X i i &5, 2562 A0 i [
BRI 52 1Y U AT Mo TE &k FHA R TP RS BTN . Gl HE A R BS54 U # Mo ZERAH S AU & h g™
BT RS, FATEE, eS| AME BRI, AR PRy SRR T AR &R, XK

17



T ERPRER & 2025 FBO4. FAF- A& A INRR PG
ARSI T E BRI 1% U 1 Mo 4 B A2 B . I AT I T SRR B a3k b, R T —i
SEIARERIBRET 5348, A Mo £ &% U Fl Mo 76 5 B B3 BT A R R FR B 55 . 78 1200K
ZAET, U A Mo RUFHUR B 300K iy 1 =42, R Rl BV A e by HIod /e . Mo S &Er)
BB A E R, R AR AR AR, A SR IO . X e T A R L ey A
U-Mo & &AM PERESR UL T 8t SCH%E, I BN TR e v T A s i BR3P i R e A EE PR
TR,
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RIE LB R A T AR B P TR R AL LT 5T
MR, Al w., B, REA. BKRT. T-K. 2F
HEREERARR AR R B, LR 230027
RIS AR R AR T R IAH (RAFM) A9 SILEGIEZ, 41 ODS-RAFM #4452 R S SR AL i v e A i St A Ak
WAERIBRLZ — . TERAEIRAS TR AR RS, RAFM 8 il id (na) RV 5| AKBRWRE 7. HTE
7 RAFM SRR i AR AR, 010 i o (B) BR 3 B A HAE R A R AR (excess volume)
BRI RER, mZTE AR RIS, X L5005 RAFM A )& PRSI (W R AL 5 45) KA
FEAEN, REEWAR RT R 15 2P fe,  HEm5 1 A 5™ s A MR Ak, 4 IR AE AL A IR e 1k
SRR, SR, H BN EGES BN AR S AR AR BRSO, R RUBER TR AL 5 2 R AT A 47
AsEEiERE. AR, ARSULFISE RAFM 890 SRV R RORPLI T T R G 70 T3l AU s, 45
AN T EIEG A LA MR B 2 (] 4 2 b1 RUBERE ELAE AL
O S-S LA A TR, AT SR I E B i, AR BRI — RS
He/V WS-SR A . BAKE) He/V EUAMPRAR 1 &2 (G AT B A AL OR I T B, b Hg5i
TE L RIR A IR S AR, SESEEFARE, S AR R AU A (UR T H RS, B
SAATRAY He/V L VIMIK: HEE He/V ELAYIE I, PHAGH 23 e Tt R %5 . BT X — AL,
SEATHCRT TR IR AR O RO RE AR, FRNTPPAG TR 1 B S0 He/V L, 455REEH,
T (5.1, 5.4, 8.6 dpa) il 77 5:(20.8 dpa) MRS T He/V HCZHE 0.8 55 1.1 Z (8], 1 A 4551 (9.0,
13.0, 17.5, 18.9 dpa) M MAY 2 T4 He/V LLAFE 1.2 A1 1.4 X[AIA. FERIE S dh S A AR AT 5
KL, AFEER E RS R R A LA T A R R R, A AR A R R R T AR . S
AN SRS b BE DA R 2 T BB SF IR, SRS RO A SR L. Ik, R T S i
JE TR S AR A, ekl B /N RGE SRR A B U R . S BRSO S AR RS R W] R Y
15 WA, BEMAERL AR T e R AL S A A, B AR SR . X S R A PR T L B R
RSO E BE R R A XI,  BEJS e S N R 9, RGBT R R REUR
Sy P AT Y SR HIE— 2 15k 1 Y AR RN, RS TR A, IR I AL RE Sy, et
RS . _EIAOFTE TR AP RAFM HO7E 5 AE P14 BRPAEE T B S5 M R MR A PR RE AL 3R 1t
R REZ R Ee s, WO IRTIPRI SR PR RE S (I T 3 B O L] S HE
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¥ AR AR TR R TASCC BFR R
Yk, HHEE. BRE. B4, TRE. X
v [ S T RE BB B
i HRARAE R J7 P (IASCC) S 3 i A (- Ak T BRI R R 2 —, B %L
HizATH R EK, TASCC AR NI F &, FEEIMZ e 44, HaiakE R s, 2 #k A IASCC
K kM, TASCC B TR EAZ A 2 AL AL AN E 1R ik T2 25 JE M N %% . B B _EEFXT IASCC 2%
AT AP, FIHBEAZBS RO R REDR, E TRV ER, #50T IASCC Wil ALz H T
LACEM G HEST T E YL 26T o P4 BR TASCC BIBIFZE M A TT . B N 45— E /K 101 HEf
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B, JETREREEAR Tt TAR IS AR EWAPEL, IR TASCC #FFE R IR BT #

A ] E A S Z TASCC iBnfe R . B A IR ) Bk, REGRR T e 51 aedlk
WFIE BEFEANEEAR AL Bt b 140 B TASCC BFZT 4 A PRGN IE I . i, DR TRE Bere B N i R T 7
FHTASCC WInAR (BRI B TASCC I AF il B HE AR BIBOR . FREIN TR . T
ARG . MR ROR | SO BOR DA K ml SN ROR) R 101 R A 321 A
AN BT T — 25 IASCC 55, K15 7 E N it AT IASCC I Hidis, 45 A s ¥4 i
IGEER, HF3] T IASCC AT HALIE, WP T 46 5 5 746 1 IASCC Bl X &; AT bik
= E, 45 A hi RO DA R SO A FHREE Y TASCC {Badidls, FEEN KR T TIASCC Il 7t
FER LN I Je ZLE0HH A PRI TSRS MR AR T S MR M8, e Il — I SR . AR TAER 58
BRI 5 TR K MR ) HE A TASCC B AL PPAL B AL T e SR AR S 4%
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TR SR A/ BT RN [B] K J5 ) AR REALAT BT 9T
FHR, HEZ
JERRH R
9~12%Cr BRI/ T PR i PRI i A=A PR RE . AR TPERE . RN AKYE . PUiGAE TERE
e AP P A 1 A 565 D AR S B PR B S A AR . AR, 52 KR T 508 U A% S L 3 v 151 ) 5
T, TN R B S A ROV AR RIS i T R . R e T DA S ISR TR o, (ER
BRI RIEIESBR ML, ISR 1A RE . O 7RIS R Ry s BB PEDE RS, BF9T 1 m ek gk
A FRAR I A (] KOS O R A REARAT . SRR, BEE [l JGRBE TR IR RIAE §S, 5B WP AR, 1h
EAEAEE TR W 1T, RASREAAT A R =ANE B (LID AT DA 1A BB (L, IR, R AZREAY
RESIZ MRS . TH Bod B AR JE M, BT o F A5 AE T3 P B TUART T 9 B B AR 2 oA
MIEFEIZETE; b B Bo2 ) b 2 A th SR AR I [ B P AT e 22
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Bk HE— R BRI Cr & B0 B AR GEAR IOV 4 2RI Y. J7 JB A T B WA o
3, % FEAS PES TR
1. RdLR2#
2. TR AR A
3. hE R 4R BT
TR FCARANEE A 2 /A% SO S AR 2 R B ), Lk B B W A% S N e e 2 R g i AT, MR,
JJFMIFE (SCC) IR FEIEF Z—. BIEAFEI I Cr &2 SCC HL I KT E,
15 Cr & & Aehe A R0k S R R 2% Cr &4 SCC. A1, i@ Cr & &l g T 2R RO R R IIE AL, FEAK
MBI TERE, HEE A SCC nysZm s AN IES . A998 SC AR 24 Fe-X%Cr-15%Ni BG4
BAOBEsE RS, FEm e R . 2. SR UK B TOUR, SR A8 B A8 3 3 hr i
¥ (SSRT) AF9E T 16 wt.%. 18 wt.%Fl 21 wt.% =F Cr &y f NG 2H 2L FHL R 7 85 ki SCC 55,
ZEREW, 24 Cr M 16wt %45 3 21wt %0, B AL Cr S4B IR U w5 Cr SR BRI A
FISERZ AR, SRS A EIFEAE NbC AT, R M23C6 JERL. TR R i E 4 b
RI 16 wt.%F1 18 wt.% Cr FEf SCC HURIER /N, #& 21 wt.% Cr FEf K4 THIER SCC. 45& W e
F1 EBSD AT & B 16 wt.%F1 18 wt.% Cr Ff i AW 240 32, AEAEIR A HEMR R 24RRAE . 21wt.% Cr K
TR ZE TR A i TR R AW 2, HW SRR, o EhEsek 2 EmhE, TR
WY, & Cr MR RIIE 2 SES D T EEFES, SRIREEREMEE, msErR, F35
SCC Hi /1 P B ZH £,
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MREEXT Mo/ BNi2/304L EZ4EREL & BRI S YV Biaia &t RE R B oY
PAr L2, ELM2 FEE FwA 2 Baodk??
1. I T R
2. GRGEHEEZRFE T OREMR B (CREREERE)
3. PEREBEE Y TR AT B, SF B TR A

BT RGP HRITA (NBI) REMZOHME, BESTARBH (PG) . BEHM (GG).
TR (SG) FIHbiMR (EG) ML, AR EZHEE . NSRS IR, K450 2 R dE
BeEd:, 4 (Mo) 5 304L REFEWNIERERT, FHg BMEERAY (IMC) |, MR AYTE R H 2L
oM, WEBEARESLIERE. BT B IR A2 S B IR R T ARSI E 2 R B AN S b R
A FTE TR, 3K — AR BR i 29 K T A PRI AR R R i SR 0 2 —, BHANEE e s
FoE Ve B e RO T S RG] S

AMWFFEETXTEH/304L ANEEAN 7 T Sk A1 4 @ (R AL A R s A0, R A BNi2 BRELEF R RGHET T 4F
JEELEEXT Mo 5 3041 4223 i 42 @ [R14b A W % A RIDG PERE RS2 e, 7 Rl R T 252488, L IMC
MITE AR, AT SRAFRA A3k Fy24 R

PR I AL 2 B K Moz NiB2 . Nis B. FeBs. CrB ZWith& BIbaY, W& R T}
L OO DA R FE AW . Sk O 5 R B AR B V) R A S s N 1 SN AE 1000°C £
5 10min SFHERGIE S, HUSY IR T B ATk 253MPa, W MR, [ 1020 °C #EAA AL, oAb IR 1y
FEILH M “Mo-Mo il 5 B X -EF4% H1.0-304L ] 5 B DX 5 9 R i W24 B8 42, 1020 °C il R SL B M
“Mo-Mo | J ¥ X -BF8E HL B AL T R A i A, AT & T P& @ b &4 Mo= NiB: [1FF
g,

WL Mo/304L b & 8 AT L A ST PR M R TR iRt T LR S T8 5%,
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BRI BN BNCT SEER R ITAUR B 5T
EARE ZLM2 FEN 2 ZwA 2 Rk
1 RO TR
2. BHEGEYEE R R L OREENT R (RS RER S =)
3. HEPEBRE ALY FERATTERE, 45 B TR BRI
PRSI I G LA P ARG TY (BNCT) RGEREEFZ —, HIERIEER A BNCT it
U, TR A T R R B A B TR AR RE . AETITA X BNCT SRR, X
IR T —ERmESE KR ARSG, 0T TR TURUE AR sh 15 B 2 18] B X 2 i A iy &)
YRR
WFET 3em. 6em Al 9 em HIESSHECR Y B0 LR TETES. 9 om I, P2 EOR ARSI,
PRLHR 5%, Erp OB I ARG 6om BEESIN, RZS5ISE0E, ARRCTE D, B R
AN TAEPHR, R REFRIMPEESRREN: 3 om B, #ERIDyEEHRG ARG, A2
PEEER AL R, B AL, MBI ISR BB 1E 451
LA FTE, 6cem ARICHESE. —PUE 7RI T TRAEMASESR, £ 30C £ 150T
BN TFEY) 40%. RS SIPEMASTH R 2R, EEARN 150 mm WU, BEIEAZALAE 30 pm 1.
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EHTYIERET - N%ERE R BT EES 2 LA &P EBRE TN SRE Y Bl H
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(R BT 9 O R M AR T 2 0 2 o0 & ST RUE PEAN R B i) AR . ARFTEES A bLdnes )
(ML) 530 /128585 RE (kMC) ¥k, ARSI T Fe-Ni 2 3 70a 4 P 5 Tl F B 7/ SRR i
PL. Bk s, JA1ET R T BRI AR T IE (EAM) F9eR%k, @ fshifikiy (NEB)
WA TR 2 BRE, TR BRSNS T HLars IR, YIZRETAY ML AL BRAE A ALl A
PRI, HERR LSS T A B R RE 2. s TR, AT A B BN S AR O G 247 B 5%
DR IR A B e WA R K S RNy A . By F8lii%% (MD) BHUATE, ML-KMC THf8
LRI B o S PR R B R I E R B RO A2 (6L, AT VAR Fe-Ni 2 £ 06 4
FOVRIZD BOL AR BE THTR0A . AR, ARG A B MR R B O L (Lis R 2 [ 4122
ST — AR 2y (Route Selector) |, FEMERSARTABF7 (947 G H 168 [ T DL S o A% L
YRR By . X PR AR E 2 B 2 T2 006 rh PRy HUSC T VR BER S T35, AT 5
AT RIFRY. (FEOREAI R TIEAR) Hm il T BRI, HA SECHBUR B SRR
R. WO, MEIPRFCEERATHE TR 2 oA S R P R B SR AT

FB04-44

BAGEEST 4 PR B B i R
WK, KE, BEA. A4
JE TR

g A Tk 21 AR 1 4 B IO 235 4 8 28 T R B 25 50 il A A VRO S I P BE . ARBIF9EXT SICH/SIC & &1
BHE 900°C T 1T T 800 keV K2+ (i 48 B SELw, AU Sk 75 dpa, 4@ BEATRAE BoR ik 650 11 FEAE
RERNY S PEAYEN 021, 0.96 F1 1.58 um LA B AL R SF 20 518 32.8+3.6. 72.5+1.0 Fi1 85.8+0.4
nm2, XV TEFECR 13.946.8%. 23.5+5.0%F1 29.5+7.1%. HZIXIKE SiC Sk R ~F /N i K.
GRS, DGR AR R B T O DO, 180°C R IR SLIG R, BRAL A (B 7 25 50 SiC
mm Bz AR A TG S 5o ), (EHE AR MR S PRI, P e E g A Il 5 A oy T AR U R 1 e
1728, TR 5 2 A AR 2 T B I A o i 2R 22 S i R B R X e T IRy T e A ik £ 4EZE A% A
Berb e Pt TR
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B B o & PTEAE S R PRI Z5 M AL
JEITRE
B RS AL AR R 2 B e TR W A R RFER VR . RN, H BRI EX ade AE -5 PR AL 4 PP ) B4 1 R A

JB AT, R Ko 814 U5 PR T i TR B 7 2K, 0 B o A8 7 A Y S T O A B

AR FORRY: TR e NE R, RS TIA NG T AYEL T K
SUEMBIGRERE,  BAT T SF BRI O AR Y XIS RE A SO AR AR 0, (AR M2 R,
FEZ b AN DA A KR g . X SRR 7R 1 PORIE 2 S IR 5 VR R R IR O S5 FA AL AL,
A BT S A T AR B A A ) B E T
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L INARRE
2. FF KT
T IRBK Bl Ga203 Z R Al 1k it 9 7 1) IV AL 37 23 A1 -5 S TR 1 A S 00K AR 55 PR RE SE il $ 41 T
BHLBES P, TR TR FRERETIRUIAR (0.54 eV atom-1, ~7500K) , KGR 1377
FRAUIE S X AFAEB— -y S B RV AR, R T2 MEEH . T S008I IERE A NTE X TR, 14
BT RT B B S A AT AL S B ARG Y DA SR . AR, AR IR A S AR R X K S B
ST E HRE Th, SKShBAITE U R A EA B A ], RS AR S st Rl R S e A
A Ay R — S HE B )\ T A/ DU T AL R B o AR [, AR [a] B 1 R 57 & 4K,
EIAGEEATE S BRSSO, 51K RIRIE SRR T B—oAHAE . DI, S A1 9 1 1R - TR B S Pl ple
GE Gaz 05 MAEERAR (Bok—y—9d) , Wl T ZMFALZ BIMEENESR (B>oy>0) .« BT 2RI
BRAE TR, 6 MO E S 2R GUESRRUY, SN YRR S RE R P A L.
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B 718 &4 BERGHFHIAH
HAEE BRE KB HHA FBT FRMY KE!
1. _BWEACil R, BRlES TRAERE, i 200240
2. VLT R, B REIRMITERE, K 215400
3. hERRERE, LR BB, i 201800
4. VOEATIE R, Bl SRR, 0% 710049
718 & & MRS BN E Z SRR 2 — . B T 1 B A R EAB (A (i B S B R 0L T Bl e R
BEAE, (BRI G AT AR T EVROULES S, (EfS4R IR T W o 4%, 125 M1k, KT E (AM)
718 A& RGO BT I T A IR . ABFITET R K 5 B B 5 T B AV AR R, REEFST
TOASHIZER . HREESC R WA ST AT AM 718 38 BEIGR0ZmALE . Hod AR KL PR T RIATS
B AE M ST, T IR BRI 23 S SR HL ) y iy A S ARAT . RS, XA R EHE 400°C |
500°CF1 600°C F#E4T T 1 MeV He B FHaIR, THEAME N 5%10'¢ jons/em2, AFFREE R KM AM AB (R
IV PS5 M RE RS A S5O A ) B 1/ AT, AT R 2% o 2= S (AR IR Ak . SR, {7 PR e B e 5 1)
FEERME, R T E K. FEZARAR R, AR N Ml T iR SRR KR o 3. R Nb Al
Ti FrayGon T IRAREARIRAE S, W 5B IFIE TR R B S AL EE S A, A PR AR AR A BB v B - 2
ZEATE BRTE A, FHELZ T, N MR T R AT IRy " 5 SHRT Hh 3 B0 B A Nb Al Ti 21k, &5
TR T (A FR T SO e e T4, Hod &G SHr A i AR R B o T E B AK . AR T s
SHEL, JRIAES 718 &R BEHN VMBI AT EMEENENK: M TAREOME, ShHy "
FHESHH B AR B R SR B E . B, Fit, BSOH LGS 718 G4t sk vt B
SRR, BAEUUVERE L ZHZS Tl Go SAH G AT H DASRE s AR i B BTME . ASBIFSE B R Vo R
W ) B T LR AR . JCEAmATRIAT R X AM 718 B BRRGN A BA—SE WA, AIFST 4 R AT R A RE 45
SO A B R P S e i
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=R [ e R S R AR S
ERA, BT
DUk
N T AEIR B TR SRR SR BB AL B R, X CLAM 23 Bl AT T =AM (350, 450, 550 C) .
=ANHIE (11, 22, 33 dpa) 1) FetH+He [H{HE IR, 350°C B I it 38 2 B0 B8 I St i 80% B . 450°C
i, SEEEAE 11~22dpa Z [A) AN, [ B AR ORI S I, e A TR 2SR . 550C
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IR T R RO L, RN AR ST R ) T SR B RO AR B R R R, T S-S AL AR R
SRS RGHE TN, RT3 A1 20 B [ 22 W ) AR AR, SRR AR AR S iR R SN A2 . 350°C AN 450°C
NI CLERER, BEE RN, a<100>ZUAARER 5 HOA Brm, N RFAE R, CLAM H7E =~ 5
NHORE TR . JLPAE, IR =R, BERER AR S R B . LR R IR K
e AR K DA B S 8 Sy S 2 AT LA 5 3 iR T A IR AR T2 2 R SRS U 25 TR T A
W TR et T 3%,
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HEEEENWE AR P ERY B
KEM, RFE., BExg. FRE. At
A% B ISR B
B G A R BRI TR B B S sl Jy 2 i SR, H il SOk R 1 AR SR
R P ORI 22 R OR . ASSGE T H IR GRS, 1R RIR B T A R B oA, 15T
FAERS O E R I OREG s FA R SR B, g R R i it 2, ARG
AL S B BUR B, 158 Zr-Sn-Nb A4 B b A i 4 BOR B R FE 122 AL LA DZr (em2/s) =0.18exp
(-180 000/RT) il AT iy ) S i e i 2, A 0443 380 AL A JE v 4800 7 B AR B3P T2 11 28 AL A Dox
(cm2/s) =3x10-7exp (-101 550/RT) .
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SICI/SIC R A BIHEZ SETURN BT B L E . Bhik R xR
BT
B B BT B

SiCH/SiC Ak T 20 120 80 AL, FEfR RAEFRIT T4 e . i m iR SEPERedrnl, FERXRE
A E R T, A LRSI Tl 50 45K, SICHSIC &AM BHERX eSS H BT kg . 7ERAE
YRR 5 v, R T SICH/SIC A A R HE SR [ ARISE RASHE . H A DREAM A HE 34 [E TAURO
RAHER I BT T R R R TSR AERHER DA, #E0 e, IS S MR NS T
SiCH/SiC & AP FHESEE EM2 WS HE, JAE ALLEGRO "ok, S Sm-AHTR K HER BT 75 58
L RGEI2ATSH BOh, E R T SRE R I FORR I H Hh SiCH/SIC & A e ARl AL B SR
R ESEEZH A SICHSIC Ba il AR, B SiICHSIC ZAMEHE T R R AR B A1)
J2 DA B A S e 0 e A FE BB R, (R RS AV B L e TRUK SR T DA S B UG TT 2RSS B, 2
BRAHASE BT RER A AT, BN ER LG . 2P AR 2P RS ARAAE . AR
HUB L T 2 2 5 A TAT SRR, DA AT SICE/SIC & A bRk o 52 bk AR A i I s £ Pk ik
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W Si SRR/ T RN HIRAEAT AT
(GE:
B BT ROT Be

AHFFEITRE T 600°C . 3000h IFRLHTJG i Si & Ak F MY/ RN A 8 7E 550°C . 2 TS Y 200h
RASIREE, XPHCT 4 B Si A FM A4S 2 Fl EPS23 SRR VERE. BISCARE]: 1.2wt%Si i)
B A BRI RIEVERE: IR RO G A ERAS M RE B W s BOTHRY 4 FhUsior F/M AN & e v
BERCIRIL T EP823 &4 UM — 2 A NG A B N JTEA M T EEEM R TG AL e fE, %0

FETERF A FARAFAH R R0 0 VN FET FLOL A DASE i HL b AR fe
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TPMS NS L RS E Ti-Mg H5E AR SR e
wiE, B
FCHE TR

SRS BEE AR R PE B S5 5 ) BE AR BT A N T 28, AR AR AA BT A T AT = R AR
i (TPMS) Z5#1) Ti- Mg HEMSSE AEHAR . FIEEEEOEEL (SLM) $ARH#5 T TC4 4k
Has, HiFHATE T Diamond, Gyroid F1 SplitP =#liZl TPMS #%, Bif5, @it JoEmE T2kl
PR IRG I A BB, -5 T B =@ e A B I A 4 . 38 3 v S e L B B A 5% (DIC)
ARSI RS (EBSD) SRR BT DA KA FRTCEUERHY (Abaqus) %52 FpRAiE 5T
B, RGO T IX SR NS T W R AR AL AL S W 2T . ISR AE SRR, AN[E TPMS 2544 1) J 24
NAFFE R %25 5 . Diamond 254 I 55w A JE ARG (185.4 MPa) AP HYASFEHMAINE . Gyroid 2544
EJH R EEAXTRAR (143.3 MPa) |, (HIBERT B h B3 GEJR RS, SplitP S544 ) [ Ja R A8 L
BRIGNIERK, MRS KAERBIKR, DIC 5AMRITEIIZIR —2lnR, TC4 HRAERE AR R T EEIK
T LR Mg FHAS T, AL N AR RS2 5) S BN S8R I N S AR, Hop, Gyroid Z5#411)
AR A EISS) . IHEA R,  TT SplitP S5 WIAEAE & 25 1) Sy A8 AU, FRATT i — 0 TR R Ak
BRG] A RN . BCRDR A W E0O 38 IS i NS E T e i, KB He R AR A 2
T 9 2 BECAT R T S ST ORI R R I BE BRI 5 5 | R SRR e e AL Z R, Rl 454 (40 Gyroid)
AT A G SR RS S B AR P RIROR . AR B RIE L T TPMS JUHHIE S Ti - Mg Z AR
— WASFT R Z A f R HE, R3ET TPMS (4@ A BHEE ) — MR — AL R AL T BB kA 5 555
.

JKAE]: TPMS 4549; Ti-Mg ZAMelh R DIC; #ifh34L

FB04-53

AR S B R H 2 o0 A& PRSI A RILHBTE
M AW RER?
L PEREEBE A Y SR
2. FFEIKTIR

K03 (BCC) ZEyufié: (MPEAs) AL RATUARIIERE, A B MU — UL S A5 H B
RUEHIIBI A BLE (He) B THE MPEAs IRR)Z H X FE A AT AL, (BT REEVLH M AR, A&
B A S 2 S Z e A O RIFE A, 3875 T MPEASs #| SGEA KRABUENLE: (1) fEE
B AR TE] B AL A PR AN A RE S SR N A, JCIRIBLAS 1 G KRR P s e (2) e
FHAF—MPEAs H 12 25 (4 fiA% i A8 KR FR ) 1 (AR e R ey, dE— e A, SO AL A C R
PR/ A ACIIG, RS R MR T SR AR . AT R . 2RI fh S
ZIRI P EAER, AWFT N BEE MPEAs s &QGEANHIPLHEITR AL © e ELAE, IR B bpr T AT
Jr .

FB04-54

ET 0T %08z SRR S S0P
EFH 2 EME AEL2 TR
L WS RE TRER AL B
2. HRHBE S B TR BT
TEAZ IR AL SO e R G5 R R, e BE b4 IR S AR A AN S L 2 BT RIS T . 1
TR A ERTE S NI, R R, A SE80N RIS, A2
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T ERPRER & 2025 FBO4. FAF- A& A INRR PG
PAENRST 2R FE, T SUE AR RS OR 2S00 AT A LRI A S X sk =

ARSLIRWETT 1D ST Bk 2 i - ST R Y RE R Rl U T RO I A 00, A3l =AiB At
BT 12T IR S T A R U T AR O

WEFE /NS A TR (15-60 252 A17%) SRR S (-SRI R I 4 A e S I SR Z AR KA.
GUREM, BEE SURTRORAEIN, /Ihas (O AR DR R i B LA BRI R BT, i s oe &
eE, PRI R BT, TR U T 1 A LR T A TR B AR, AR B s i L AR Sk 3
. R TEERDR, SERSRANER TRELERR: BN, S5iaaeErE—EuH N
el BRIELASS G REIIE- S A SR T4 & REZ IRl AR i 22 V8 MR R B A gk, dE—2t
S 15-60 23 A HIFRA AT SRR . AR USRI T R R, 5 S G R A A S T
WS AR A UL U 58

AR T AFER T GRS rh AT, W TR0 1.0 nm 2Rt BRsekcl, SR 32
VAP S IR 2 T AR 2R N R TR B, HAEIREIAN Z |, RS T Ay S 25 5 s 2R i A
BLRMERR. HESR TR, 2H N RERED T, REZHE SR Rz . S8 SR
akersgin, Sor Tt SR TR R, R TR B SR TR B, SR T
EHOF NSRRGSR TR R R, SRR — A -E R, S0k T
o, RENIUFAER TESEL dE—2H, REFEEEAE 1.0 nm £ 1.8 nm Z[APA ] T 9ok 28
TR SRR AE T HIBEIE. R B/ 3R 23 B I 250 0 1 S S0 5 23 AR A1 05 FISL T 28 AT
TG, UAEEREY], HTrSalE S HREHELERR, 2 TS8R SRR ELEXR.

AWFTEA AL T 250 -2 G R RACR 5 WA AL, B A S G RSB Teft 1
P

FB04-55

M AS T ZEXE Zr 5 ODS SGE&EALYRL T IR RN 1 MR
T4
Hh E B2 B 4 SR AT AT T

ALY TR R fb(Oxide dispersion strengthened, ODS)#AL A4 BA L5 1w iR 2= ERe . P te. i
JE AR R TERE, A 2R ECEERER R EILIE RS, AR R S E AR A R, (A H BT A Ak
il &%) ODS #f-5E & & 2T M A P A . AR BURCRARSE 8, AW SFEE A AU & fbad R
TEBEOASR I AR R S5 7 AU R B, S A atERe. ABFFUE AU A 4 10 AR S i
2T % Zr 1 ODS #5654 (Ni-20Cr-0.3A1-0.5Ti-0.36Zr-0.6Y203) W% T /A [RIBREE T. 26 BRES J5 08 A
FEH L MR GE R DA R d ARG T A RS XTERE IS AR K DA R A T A . SR T
AT, BEREHT . X STERATH AT . BEETHE T A BT A S = iR B S T B R G T T AN BRI T
O HLHZURIE RS . 45 R0 VS 0.4%wt T IR FRER S S0h J5 BEASRF LA A 42 1L i) O 82 15 30%,
H B R I 5 AR REFN AT I e R M1, [WIB BT AS- & h i 8L TRt/ N B i 2, 88
FEPABEER AT EER Y Y2 Ti07 AR T Z5H B Y3ZraOno A 32, “FIIRIAE KN A 7.54+0.44 nm, $0%8 R (6.28+0.12)
<102 m3, 7£ 800°C MJHIRARZ N 254 MPa, HUHLGREL N 340 MPa, IEMIZN 15%, AERIAB AR
o TR I S B R AT

FB04-56

MR R SR AL B AL
Tadm, Ak, ERR
TR 4 JE BT
EREAYH LR EFE ., WRBGRE . 450 R BN RACSERAE, B B I B AR 48 AR
hrRAR R o, SAiC (YHy) SRR AR e ARt 1 S B A IR AR AN 2, AT
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T ERPRER & 2025 FBO4. FAF- A& A INRR PG
T S R, SR, IR RTTERIIARAE R UG 5 A BT, HOTRAT 05 S i O 5 # U1 R
K. HATRF AR AL SO S BEFE R RD T A R . ABPOR &S B T 268 (TEM) M
LB ATSS (EBSD) R, RGMIT T 4i%AE 850°C S &RV YH. R AS M AR FLAE . PR &
W, S-YHUSeAEmm A A ER%, BT A2 RS, B SAER S AT  NBR SR A B Wi R
£, FEEWREIEA 111 <11-2>258 KA PIREUR (31 M182) , HIYHo-Y BEARLREF{0001}q || {111}s.
<-12-10 > || <-110>sHY U KA. BEE SR, AR I 2 A S AR R I r g, ke
AR RS iF- R IR, X A A FR i I S 2R AL P R S A AT A B SRR
J1. HRTEM 7p#raH, Mo-Y 28-YHa HAHAE J& i Shockley #8781 AL AT EHEIL R 9K By . AbF
FEAER AT AN IR AP R BT R L BB ST, XS STt S RS A bR P RE S T B E 20
X,

FB04-57

B Al BN 550 CHIIRIR S L AT A5
W2, TR, DEiH>
1. RdLR2#
2. WPEPE AR BESTE
£ Al BICIAAS (Alumina-Forming Austenitic stainless steel, AFA) FE SR EL BT il e
BB ALOs TR, LM AR PeE S AT RIS B B DL S AT o, Y R RS AT, Gad ik 3
TEBLEUE N ALOs B AFA ANEERITI 2 A AR ik, 107 L H BT AFA RN EIAZO B0 & A FRifE.
FrCAFRATIF I T NiL Cr Al Al TR & @RI iy sg ma i A9
TE 550 C HASIMMAE G aER I, FRATEFMAR ] Ni &8 (14Nil4Cr2.5A1 (F1) . 20Nil4Cr2.5Al1

(F3) ) . KA Cr &4 (20Nil4Cr2.5A1 (F3) . 20Nil8Cr2.5Al1 (F5) ) PAK AR Al &8 (20Nil4Cr2.5A1

(F3) . 20Nil4Cr3.5Al1 (F7) ) &4 /PR T 500 h Escss. sLmahagm: (1) F1/3/5/7 G4a4hEimY
TEBL T HELLM E AR, HACBEI A IS, KAERIRE;  (2) WNTAREEGE&ER )RR mImg,
WA Ni &S, Fl A4 REmE 6 96.9%, A4 RMEMERATZRHEM, Mty
SR, F3 Aa R I B 10.2%, 3R JEHE M SR Cr & &imE, F3 e Rk 6k
10.2%, 1M F5 AaREEMER 1.11%, Ui Cr ASm iR, EARERIURE M SR Al &
®HIME, F3 A8miBE @l 10.2%, 1M F7 &4 RaE sl 1.85%, Uil & Al &4 bk R 17

(3) ASTPREMIEAL A B —, AR AL SUZ S5, SMZE R FesOa i, )2 328 Fe-Cr 2R
AR, NWESIYINERE L ALO; W, YA LBE HURIRIE MBS 8 Fe JCEAESMN Bt FEbk S A0 TE i
FesOq FTEL. 1 & 350K A AL PR I A5 ) SR PR - TRDBR) 5 48 R 11— BE B 1 R Cr 2R T
mn A AR IR A A, A 5 B A RIIE M — 10 22 . M4 A LBE [R5 — @ JEJE I
BomMAR 2, AMRIAEE T O JUR il 2 ALY I Ak 4 22 K Cr Bk B0 Fe Jo&R, %%k
R AT MY R, e SRR A EE  (4) Ni TR G R A 3R
FIARZER, fiG44149E LBE Eud FE e e . Cr uR ALl Al TR L, WL ESH Cr tEWR
IR ALTESRY R R AN E R, et TR ALOs IR TE L. HE A4S Al TR R
AR AVREE, fff Al EA G 1%L,

FB04-58
TE KR BEXT R I 12% Cr SR/ Bk B AL S £ PR BB 9 i
KMTE 2, MR RE L R KER DRR HEH!
L R S R BT
2. BRI R S TR
f%E: CHERHAR . DS GRS KL (PAG)- S T HH R A2 5 0 o % A R A/ PR AT A 2 P RE Y X B
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PR 2 2025 FB04. HAE2EFHHIRNIRKIEE
2, IS 515 KBS E AR UIR C . EEXTEI Y 12%Cr 82K/ D[RR (HT-9G) , i
A 1000°C, 1050°C, 1100C, 1150C# TIE kA, FRIREFEIYIR 30min, 2854 —#1 T 720°C . 90min
AL, R A BoR, AAEIRIS HT-9G 30 P AT A S etk MC L TRk M23C6 FiBRik MX AH,
TEJCREE M 1000°C F+ 2 1150°C, PAG RSP 10.2pum 3 % 17.4pm, 5 [C AR HR 25 55 B2 A 138.7nm 3% % 185.7nm;
A A —E BRI A, PAG @it Ak M23C6 ~FEIRIAR M 227.5nm 446 5 191.2nm, UKL RST 2301170
il A 180-270nm % %% 120-210nm; MC AHBURRST A 1.6pum BETAAEL 2 1.5um, Ji2Esim s Ry, 1E
G EEM 1000°C _ETF 4 1150°C I, HT-9G B4 & iR fth s B -5 Ji ik o B 43 1 A 986MPa, 817MPa 25 2|
1094MPa, 924MPa, 630°C Wiz & -5 R4 A 411MPa, 305MPa b F} % 494MPa, 406MPa, il
R e PR R, AR EE I R, 700°C . 100MPa S50 N UEAS M RE Bl 1 & IR T e 1T i 3 4
TF, HoEEAS 2 A A 62.51h ZEK: & 658.13h, #/NVASHE R M 0.0840%/h [% % 0.0065%/h, [ 1F K ik
FEFRETE, Al M23C6 A5 MC FHAH Ak B 3 AL RO KT 5 B8 o 5 o B AARE Aty Sk I 1 55308,
SR PEREPR T E R, KRR SRR TG R, AT AL 12%Cr ERE A/ 1 FRAAR TR AN ) 1E 2k
TREBERM 1100°C, @RS 94/ MRy . SIS PAG, LR % VTR R AT

FB04-59

Nb XF#7T8L 12%Cr SRR/ KA B H R BRI
BRI A RE BES . LM
1. P E R 4B BT T
2. FERRER AR

THE: 48 (Nb) 2SI/ o AT PN 1 S48 A e R, W E SR SIS & 24P RE
HA REREEN . AT RG T T Nb & (0.05-0.3wt.%) RFETL 12%Cr G5 14/ H TR P
FHIES . s AURAE S ERE R s . ZHEL A SRR, B Nb SRt A 0.05wt.2%I i 2 0.3wt.%, MC {4
U B8N, M23C6 kit 188.4nm 44L& 164.5nm, i 5t M23C6 “Fy#r &1 3.9 4~/um % 5.8
Aum; MX AR 91.8nm Jik % 62.6nm; At AR PRI ET LAY A2 il B IR iR (PAG) RFH
15um [ 2 12.9um, RARHS 50 i1 244.0nm 4508 2 143.7nm; EBSD Z0HrEH], Nb &8 IFEBAL T K
AERA G (274%M 2 17.3%) . Jr2EtERelllie R, B Nb &&EN, A4 630°CHihmfE 5m ki
BE4rBIM 451MPa. 347MPa T} % 472MPa. 378MPa, AR GF b v, WEAs M RE 15 5 4k,
700°C/100MPa 54, IFEARKTZLAS Ry 273.12h FEK % 561.36h; 630°C/200MPa IR Wi 24 isf [A] ]l 814h
W4 % 3000.7h, F/NVASEAEH 0.0040%/h [ % 0.0007%/h, FEIRK 79%. FFEFEALET, M23C6 H4fbigi
HOU S AR A PR ETFLROR, IR A AU A . SRk S R TIERRE s [RIE,  4/NSRELR M23C6 FHAAL
MR N, AR L, SRR SR AR, AR, B8 12%Cr BRE A/ A
1, Nb & &R 0.2-0.3wt. %, PSR HARAfk . HZURR e AL 50 124 PERE .

FB04-60

A Al 28 AFA FE 600°CRSERF A ) EAL BB AL DTS —— madaS s a8 3t (LBE) [V
BT 2
KET 2 2R DA
L AP EBEARARRE
2. HEREB S BT
& A BRI (AFA) HAA U5 s ir LRI Mk e, 1ZA0R T DATE 800°C iy R UFR A H it
BB UL AP, AN TR, (R R AR AR (LBE) a5 RS &
JERJE M S AR B AR, R BT 600°C I RS Ts:,  AFE TIl BBI PR IR A 2% 1) L il
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AR R 2 2025 FBO4. HAE2EE R INRRIE G
T, MTHERR S S B 240 m, PREBAGREE T A BIE BpLH . AR LR E T 2R Al &
(0-4.5wt.%) 1) AFA FEfh, HXTLHEAT 600°C 22 300h FRSEA L. WA, MRHEZT 100h
AL, A AR R R TE A E Fe. Cr /™ EE LXK, MILZ T, & ALRES R B
IR E ALOs 2, BAMHBHTEMNE. ML RIZE K 2 300h B, Al SERIRIEEM (<3.0wt.%)
TR EEAXKIE, SRS ALFERAFPE, XEEmREIER THMIE Fe. WlE Cr N2
SRS, TRl AE X SRR N DU 3] Nb AHAALE . (T2, FiE Al S &M 15wt.o%Hghn &

3.0wt.%, XN ALERE T AMIE Fe ALY LG/, X R AL & SR8 A BT # Rk S At s
PEET. 2 AL ST S 35wt %% DA BB, £33 300h 40 5 bR TE S BT B A AR 4PV I 1 2E4E AL O
2. TEAR ALREND, ALY EOR RN, AORFRTEE AR BELSER ALOs f/97)2, 1 Fe. Cr & Hiud BEATRT
B (JuH Fe) , MEHEREIAERIZL Fe. Cr kY (FesOs. Cr0:%%) |, iXULH Fe A ZEHB M BIAR,
LR Z, ZTHAAEsE, SR FREER2ZE, MR R e B v R R, SRR
PriafbRER ZE; ARMY Al TR S, ALY HGEBERS I, TR — 2 ESBUE N ALOs #illE, XZ4
et thm, HHREASBERE . AR, AR T #2291, 2, ALEER 3.5wt.%
PIRPR R, FEORIE Al SRR [ B B R S i A Ak

FB04-61
C 8% 800H &R RFEHLEBR B TR
AT 12, BE S, EE2, EFL LHM
L AR bERlE S TR
2. PEBEBESRBITINT BTRHS 2 A B SR
3. PEREBE BB IS 2 S IR LG

L SRR ORI R IR E S AL RO 3, Bavcks . hmiRER . a7 R & HEG %
VAT TR E RO, ARG USRI T DR EEAER, 800H &4 L A& i
PERE S HLRE M, BURE IR ORI H AR R B 2 — . X% 800H F 45 iy IR 5 BN f Ay 7] 751,
HARTE 0.07wt.%. 0.08wt.% Fl 0.09wt.% =Fhf S FHEA T AL AR T BB . =Rl &
AIAE 1120°C . 1130°C Al 1130°C N B IRAE Sk RT R 4-5 9%, R H T etk peilik, 45 R &M bEE
A 0.07wt. %I E] 0.09wt.%, FaMPLsR B, MR EREAG bl e 4on
AF ., WREENN, CITREAEIBRRIE R A a B SRR S 0 R BRERE . AR ETE 650°C KA
Z&#% (300h, 1000h, 3000h) A Fi: #FHE 300h, FREERGMR S EIGINMHE S, BUHEEEREAL AR
JERE 1000h, AN[FEBRS B MPEETETC BAE; #ERFE 3000h, 0.09C G450 RS HIL, %
PERIHESE I, RO TR (1) $REE 300h, kA BN G P M23C6 Bk g 2 0
s, (HomBEEE S, SPERRAG 0.07wt.%M & i A & it A b M23C6 BURR by SRk, RSP/, [
FEK, HEBCMT S 0.09wt.% B A4 At | M23C6 RUFRALY) 2 K AR B BRI L0110, SBuh iR
K. (2) #EEE 10000 B, AN 5 i AR i B AL 0 RO A BcE FeA — 3%, PERBR K ZE W A8 1k,
(3) 5 0.07wt.%F1 0.08wt.%FH L, 0.09wt.% &5 i £ 4 R 52 3000h fi A K HLFFH Y M23C6 % AR 5 o]
%S, M23C6 IRtb s, ROFAS/DN, SamBEma AL, SWEMEtm. 25, X 800H A 41T
AP, M 0.07Cwt.%H ] 0.09Cwt.%, FaxitfE BFt, MEEREREAL 650C F 45T 3000h K
[EMREEIE, 0.09C AaimEA AL, Bt B,

FB04-62

A AR DRI e DRI AL R HE BB A R 1
B, & Ee
T R R BRI b
S S S LAY DR S A L M DI R A oB P, RT3 L BT 19 Bi/Bi203 B4 A ki v
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AR R 2 2025 FBO4. HAE2EE R INRRIE G
AR B 1R 22 TR TG I TR | AR B e S5 R, 500 SO M) 2 i AT . AU AGER /1B 8 AL (YPSZ)
2 AT TR o B H ) BT LR o, A S e AR SR B T . B IR AR IR A R . AT
YEM YPSZ Wy EH & I YPSZ FEA AR EE T ARIRA R R () H 5%, BF9T YPSZ () S pL3,  As il
ANFEWEE T YPSZ 5%k, G ErRIEMCR, W7 R IR 0 & F 8 TIE. @aXt YPSZ HRF5E A
A G AR BOE DLBE, o JE SRR AU S 1 il A SR AL e S 4

FB04-63

EHT BT AL B & S R & BRI TS
AR 2 RWA 2 FEX2 KK 2, k2
L PR SOR m B R G i T 2 S =
2. PRI IRE A R A ]

THE A AL HE B INAE Tk A= SR AR, B m™ o | i AR 24 R ERBafRdp . 2RI,
IR EA R AR E (AL . 2R, W) MGk (e, fURIEALSR) H2E
R ERPESZ R . ASOFTE SR R TR ORI B 5 il B B AR A (9% o SR —— 5 R A el AR
TES AL T, OB BA S AT B T2, il A HEm Il E 2 0 B

RS A AR AR, ABFTOR R R SEIR A HUTR, RGEIEME BT TR AR S AR K&
HoopAi—2ort ., BUREZSIRAE B (SRR A1) SRR SR 1 DU A S PR 30T i 20t 5 e G I f P ) S i L
il Scgad AR R, AU ] AEOB R 2 WO S R A B U T R 21, R AV A Ay A 4 il
FRSEPRE. AR EBURETT ST AR B S I E AR I, X BRI (S SC PR e, R
G0 RS

WFTE AT A5 AL B Il NS FBE A1 — B 3y RE S EHR THy R RS 2 . B3y S B s e
TVERS RERARZ DI 3R 3 2] O8GRI R Ry . IDURE SRS 2 g AU OUFE JR i DXl g BURE &
SRR R SR AR TS IR RO W BB R S A I A R A T REE . BT AR, ARSI R
WE T — BRI S by RBURETT 35 R AR T BF I 2 nladad 100 Hf (FLARZY 150 pm) . FEEESRER
REESRN, TEMHEREEWARE (K. 5. m7m) B2 e ButT o MR, BRikgiR
R, AT ARSI L 100% ARSI THERR

AN S A I T2l S R AR . R R R IR L T 2 SR IR R . AR AR DAL
PRSNG[N, Brig sam AR S vk . RLEER IR SRR (Rr 8, . AR50 G It e 52 ML
MLk, BAEENERSC N2 MRl AT BRI KR RE TR S T 2 9 Bk AR i)
G, AEIA TR A R B Y A T i, R EE S IHAR S B ML BT

FB04-64

B R R AR AD A R AR
Efm? ZLH V2, FEX, BWH 2 FRF 2 FE 2 EEK
L PR SOR m B R G i T 2 S =
2. BRI IRE A R A ]

B M IR (S 3 AR R B2 R % D BORE R, AEB 2 W 5 A A AN TGP E . R %
SAPCORI PRI 2 AN PRAFRAGFFEEE I, RREEA R R Y 3 2B E RS T B A=A
BEARNE S [Al o7 2R i 5 ) B SCHEBOR, P At R B R R B ) AL A P AR S i . A SR 4 2R EE
[l 2 3R A T3 BUIRBEAT A 70, FE SRRl AR Gemi s B ) Te) L s B BORBIF T LR, o Rl G2 1 A b s
MR AEEOT R A A TSR T A B 4G, SRR ER AR AR A ST .

B2 M 3RAE [ B i 3 B oR — BRI RRE SIS, H Al 4Bk IS D[R] (57 2% (R 1 4 T AR LU M it
(BR-2) . fif= (HFR) . Mg (SAFARI-1) . $% (LVR-15) . = (MARIA) . KM (OPAL)
5 6 FEFTIHE, X LU KA A 07 3R 5 A BRALRR Y 90%DA E.
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AR R 2 2025 FBO4. HAE2EE R INRRIE G

SRS A7 2 ) 4% B B AR B G ARl B 2 28 AR P e AR R I o i B A PR . I B iR 3
SE IR A Y DARRARAZ YOS . A4S & e R a4 = il 8 B 45y s e s @t e e ek
Mg T T MER, R T AR TROE, R R A A AN TR DR R s TR R A
BRI AR AR W R T, N ER R R A PR T 2 e, Rl B s A AR
FERAR ARSI . TR O AN TR . SR R R B T T R A B R ARy I R,
P53 1Mo(y, n)*Mo 18722, ZBARTCTHE R HE, AR RELE.

T OB E IR A 4C BoR, Et AR AR IO =0 2 S EORNLH A, SR,
Mo, 77Lu % B[R ZARIAMOE 11, SRR LY 327 i ] o SR e Ak A A A [ AR B A
Bt (CMRR) HA&AE™ 1 73 ®Mo-""Te KAL), AR EFRK., VLo ERmiair KM E, TE
TAEY R ST B B A5 4E 7 1000 Ci (AR F=BES7, R IRI ) 7Lu [ 245 B EAORE 0. B 2R ENG
7 B I R 2 Pl R Bk A S e IRIALER, R Be vl SEBl H 2477, 3 80% /3 fitk 1. Sr
JETRE ] DAL B NI T AL G IR T SRR R, sl JIBEAE 7B 50 Ci, YIP S8tk nkls, HIG KRR
RATEAEWAL.

BRI, FREFERA AU IS T— @ 20, WARSEme & s,  aR s BUA SN 3 T4
54 e, SRR R IR TS O TR, A A RO AR 2R O i
PRI . TSR E PR AR S RORT [, Hh ] s TR (67 250 1 e AR Ak 5 S by T 58
&, AREEEE B RO S

FB04-65

Enhanced He irradiation-resistance of M/A-site two-component MAX phase revealed via
defect evolution
Yulin Wei,Min liu
Sun Yat-sen University
To enhance the resistance of MAX phases to He irradiation, this study employs first-principles calculations
to investigate the evolution of irradiation-induced defects in Tis SiCz -based two-component MAX phases,
including (Tio .5 Mo .5 )s SiC2 (M =Ta, V,Nb, Zr, Hf) and Tis (Sio .5 Ao .5 )C2 (A=Al Fe, Co, Ni,
Zn). This clarifies the laws and mechanisms of irradiation damage in different structural two-component MAX
phases, which offers a crucial reference for the screening of new nuclear structural materials. It was found that the
M-site solid solution promoted the vacancies formation, inhibited interstitial dissolution of He, and reduced the
damage to atomic stability caused by He-vacancies. The A-site solid solution decreased the formation energy of
antisite defects and enhanced the resistance to damage induced by vacancies. He bubbles are less likely to form
because both two-component MAX phases prevent He atoms from migrating and binding within the lattice
and interfaces. Furthermore, the degree of lattice distortion affected the degree of property alteration and the
tendency, which made the comprehensive performance of (Ti0.5Ta0.5)3SiC2 and Ti3(Si0.5A10.5)C2 better, while
stability of Tis (Sio .s Feo .s )Cz and similar phases is relatively poor. The difference in properties resulted

from the combined effect of the interatomic binding strength and the mixed bonding type.
FB04-66

BRI e 48 R B S APUR PR IR T TR
RE. EMmE. x4
MR 69 S B ABIEBE
FEAFCE BEST R 2RAZ S Wl 4 . 2k S F AN TR AR AR R e xR, TRABEIEA A
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£ p-i-n PSCs ', HTL ZEE AU, AMCEFEFIERBAE R EN, FRheE A K
BRI R, IR CF I RCR M AR EE A % . AT, p-i-n PSCs WM )2 HTL &
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HOOCRCR R SR G50 . 2 am T H R B T IE R Auger S AR, FATH] 4 HE 8 ek
LED 8, HAMETRCEREIE 22.0%, TEEE 1000 mA ome? f4 5 HL I 25 B N U0 ARHRTE 20%0A b, fot s e i
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AN, SRR ETIERZBARANE, REREMEEE R, EAEER . WIIG5EEEN 100 cd m? 14
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275 SCHR:

Nature (in press). Weakly space-confined all-inorganic perovskites for light-emitting diodes.
https://doi.org/10.1038/s41586-025-09137-1.
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T E A TTFE T (Voc) $12%, #EMIRHDEREMRCR (PCE) M#TH AN S Z K PHEE bR & . A
TR — [, FATHR T o v R AR, B 1,3- 1 5E-3,4,5,6- MU S-2(1H) - E T (DMPU)
T BURAL G — B (DMSO) |, RAZRAS w5 ot B () A5 Ak AT LA 5 S ) o L 1 ) s e
WBRESERA K FHAE R, DMPU & Hil3A 57 2240920 DMPU 5 PoL 2 [A] (s Al LA, HA50 FI7E 54K
W HBER JGS R P R 28 A, WA RO FNE T ES R M A 45 R AR KO AR, MR iR R, gl
FEavsi/b . TR E i) DMPU-Pbla HrRIAH AT DATEZERERL Pola, IS5 T 85 kR BT 52 5 701 i Jim i [ 1 4K
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Salt-Resistant Composite Aerogel with Sponge-Templated 3D Interconnected
Superhydrophilic Channels for Rapid Evaporation
Yong Bai, Fang Li *
Donghua University

Solar-driven interfacial evaporation (SDIE) offers an economically viable and sustainable solution for
seawater desalination. However, simultaneously achieving a high evaporation rate and long-term salt resistance
remains a critical challenge. Herein, a composite aerogel-based interfacial evaporator (PCPG) is presented,
fabricated by attaching a hydrophilic gel matrix to a polyurethane sponge framework via a spatial confinement
strategy. This innovative design optimizes pathways for water transport and salt ion diffusion: capillary action
ensures continuous water supply, while three-dimensionally interconnected channels significantly enhance the
back-diffusion of salt ions. Within the hydrated gel network, hydrophilic groups effectively activate water
molecules, altering their state and substantially reducing the enthalpy of evaporation. Furthermore, the side
surfaces of this 3D evaporator spontaneously harvest additional energy from the ambient environment, enabling
an exceptional evaporation rate of 6.13 kg m-2 h-1 under one-sun illumination. Remarkably, the PCPG maintains
a high evaporation rate of 5.21 kg m-2 h-1 even after continuous operation for 10 hours in simulated brine with a
salinity of 20 wt%, demonstrating outstanding salt resistance. Additionally, the multicomponent polymeric
cross-linked network significantly enhances the aerogel's mechanical robustness and long-term stability under
harsh conditions. This work provides novel insights into the development of efficient and stable composite
aerogel-based interfacial evaporators.

Key Words: Solar-driven interfacial evaporation, composite aerogel evaporators, interconnected

superhydrophilic channels, anti-salting, long-term stability
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PRI R4 T TUAL LG (wt.%) 28500 0.4, 1.9, 3.0 f1 3.6 (iR &4, RBMHT T TI/AL HX) 850 °C
KIAMBREE T ASREA R AL RS R . 800 C/430 MPa FEAMNALE R R Anifi P BEAS
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Structural Design and Simulation Study of Carbon Fibre Electronic Enclosures for Vehicles
Shuhui Zhang!?3,Qihua Ma'!?3,Xuehui Gan®?
1. Shanghai University of Engineering Science
2. Center for Civil Aviation Composites, Donghua University, Shanghai, China
3. Shanghai Collaborative Innovation Center of High Performance Fibers and Composites (Province-Minitry Joint), Donghua
University, Shanghai, China
Carbon Fiber Reinforced Polymer (CFRP), as an advanced lightweight structural material, exhibits

significant application potential in the protection of electronic devices under extreme vehicle-mounted conditions
due to its excellent specific strength and specific stiffness, superior energy absorption capacity, and unique
damping and vibration reduction properties. This study closely integrates the characteristics of the complex and
variable service environment in vehicles and adheres to the principle of equivalent stiffness matching to conduct
innovative design explorations for electronic enclosures made of CFRP. To comprehensively evaluate the
dynamic strength performance of CFRP vehicle-mounted enclosures under vibration and impact conditions,
in-depth and detailed analyses were conducted using ANSYS software to simulate the power spectral density
curves of random vibrations and the loading of post-peak sawtooth waveforms. The research results indicate that
the CFRP enclosures not only achieve remarkable weight reduction but also fully meet the requirements of the
GJBI150A environmental adaptability standard for military electronic devices in terms of their comprehensive
mechanical properties. This achievement provides theoretical support and technical guidance for the engineering
application of CFRP in the field of vehicle-mounted electronic devices and holds significant engineering
application value for promoting the lightweight development of transportation equipment.
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Plant Cell Wall Inspired Interfacial Bridging in Ultrastrong and Tough Carbon Nanotube
Fibers
Xiangyang Li'?,Mugiang Jian?,Jin Zhang'
1. Peking University
2. Beijing Graphene Institute

The development of carbon nanotube fibers (CNTFs) offers a solution for achieving superior
mechanical properties, making them a hot topic in the research of fibers. The assembly of carbon nanotubes
(CNTs) into macroscopic fibers is constrained by weak intertube van der Waals interactions, causing interfacial
slippage and structural failure. These defects reduce fiber strength by 1-2 orders of magnitude relative to
individual CNTs, critically hindering their utilization in aerospace applications.

Herein, we developed a plant cell wall-inspired interfacial bridging strategy to synergistically optimize
the hierarchical structures and intertube interactions of CNTFs. The engineered CNTFs manifest exceptional
tensile strength (8.5 & 0.2 GPa) coupled with remarkable toughness (239.1 + 16.3 MJ-m3), surpassing the
performance of conventional fibers. The fibers simultaneously exhibit outstanding impact resistance properties.
This study presents a strategy to enhance CNTF performance, advancing their potential for engineering

applications.
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A Low-Cost Thermogravimetric Approach for Semi-Quantitative Control of Magnetic Phases:
Case Study on ¢-Fez Os in Fe-Si-O Xerogels
Yifan Wang!,Evgeny Gorbachev!,Liudmila Alyabyeva?
1. Shenzhen MSU-BIT University
2. Laboratory of Terahertz Spectroscopy, Center for Photonics and 2D Materials, Moscow Institute of Physics and Technology,
Moscow, Russia.

In the field of materials production, optimizing preparation conditions to achieve materials with superior
performance and higher yields has long been a goal for scientists. Magnetic materials, with their unique properties,
find widespread applications in modern society, such as in data storage, communications, healthcare, and
spintronics. However, conventional sample detection methods face limitations, including long processing times,
high costs, sample damage, and limited sensitivity. Therefore, developing accessible alternatives for real-time
monitoring is crucial for advancing materials research from both fundamental and industrial perspectives.

In this study, we developed a strategy for semi-quantitative phase analysis using a thermogravimetric
analyzer equipped with a permanent magnet, focusing on Fe20O3 polymorphs (a-, y-, €-) embedded in a silica
matrix. The initial samples were Fe-Si-O xerogels containing 10, 20, 30, 40, and 50 wt% Fe203.
Thermogravimetric cycling under a gradient magnetic field was performed across multiple temperature ranges
(900-1100°C), with systematic variations in the final cycle temperatures (900—1100°C) and isothermal durations
(0-20 h). In this methodology, each curve kink is attributed to the critical point of a specific magnetic phase
(0-Fe203: TN = 950 K; y-Fe203: TN = 840 K; e-Fe203: TN = 490 K), with the transition magnitude proportional
to the phase concentration. This work successfully established a model, advancing the idea to a quasi in
situ approach that enables the acquisition of phase composition information during cyclic heat treatment of the
sample through analytical signals.

The results, validated by powder XRD, magnetometry, and particle size measurements, showed excellent
consistency. The proposed method is suitable for magnetic systems exhibiting phase transitions and distinct the
Neel temperatures among phases. In the case of these samples, XRD demonstrated better sensitivity to weakly
ferromagnetic a-Fe203, while the proposed method exhibited significantly higher sensitivity to e-Fe203 and
v-Fe203. e-Fe203 is a material with low raw costs, high coercivity, and ferromagnetic resonance frequency, yet
its metastability poses challenges for industrial applications. The measurements revealed that the content of
e-Fe203 increased with higher annealing temperatures and remained relatively stable during prolonged isothermal
annealing at 1100°C. The highest yield of e-Fe203 (approximately 0.3 g per gram of Fe203@SiOz ) was
observed in xerogels containing 30 and 40 wt% Fe2O3.

The research was supported by Russian Science Foundation grant No. 24-79-10053.
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2. BRLE AR F R PO RRIERT SR (LBE BEIRSEEE %)
3. MEBEBEAICY WIS B A B T
Wi 1E3RRYT (BNCT) PRI H B Ilm RACR,  © B0 24 Rl fc BN S i) TR 3RG 7 Tz —.
I & BNCT NEESFAZL O, F2hAAE (Al Os ) FEESER (Ti) M. BT Eesrpit
B S RO FZE R, PR R BON DL S BCERSTAL R AL, BRI A ATSERT Al Os /Ti BEEERARN T2
T+ BNCT 3B AR E A T2 L.
AWFFERH Ag-28Cu Mg dTEL, TFRET Al 05 K S Ti Z R ESEHEIERM. REFET
SRR RE 5 PRGN (R % 4223k SR WAL R K T 2R RE R e . S5 SRR P, Ti BArP I Ti otk 5
Al: Os FHENY, FEFHIEM TRGER Tis Cus O VJZE. TE 860 °C LRl 10 08554, AP AL
ML E450): Al: Os /Tis Cus O/Ag(s,s)/Cu(s,s)/TiCus /Tis Cus /TiCw/Ti> Cu/o-BTi/Ti. FlIRETFE,
Tis Cus O RIWVZZEWHGIEHETIE, Ti-CusJEMILAY 0 H m Ti TR PRl i E] e AR HE T
TiCu JZRYEK . M NSRRI ERPI R L 85 MPa, ZLGHETE Tis Cus O JZHHAE, &
Y RE, S A AR S TR S E A

FB04-122

HETHREHEARKN =4 DNA BAE AR
BRABAR 123, XM 12, BROK 12, g 12 sk 12
1. P EPREEGE T MR AR S TR
2. R EYBEE TR
3. BB
FEAEY T TR, DNA R BAR M P & B R HE RS 4> 1 B 41 R it T 8tk TR, [H)
b R B2 A MR AR T S R . RSk DNA 4 TR B S R AL 4L e 7 = e gk gt
PR S ThT B B I, (AL G kT AL TR AE 2 R = 4 DNA fh A K s il IR A AR R R
RRUE— e DASE I b (AR B A RO 2 — PR RRS VTR 4% . ASWF SR Q8 P e 10 B2 T IO A B AR R ZL VR 45 b
PSS F R SR AR B A KAk (WIOIW) BURLTRS R B J AN Tt 7 58 A T oA 2 s
(BRI, AR BRI . SEIR R, DR s RIS 1 R IR Bl AR R R B Bh 5484k, RS i ds il 125 DNA
VWS, B RAE B 25 N AR B — DNA A, Hfshil zh =Rk 98.6£0.9%, I H AN R e
19.3 £ 0.9 um ~ 56.8 + 2.6 um G HI P E BT, (EARMRIERE, &R RIS EARRE, SEh
JE 2 HoAth 3 LA DNA SRR 234K, R ARBTAIRE M il 3 R Eh BE PR A MR E & FF 01 T 211
FARHAZ.
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FB04-123

EHNREBEYRAR. SRS TREAMERBIR
KR

=R R R E BRI R TSR PRI T, MERARE, A R B T AT BN ke
M (EMFs) . 2455(Dy). fl(Tb)SF 4 1) MR R 28 (Ln) #RARE, EMFs KU B> TREMA (SMM)
Frik, BAE SRR B TR RS, 5% SMM 45 TR, LR B — it h DRy
fiEREE, HUILRBHEHA R R A&, ERERAESHA R TS (QTM) & 2% SMM il
W AT RN RE 2, TDAARANH 3 QTM,  {H)2 4f i TR ST 5 20 Lo-Ln A8 Sd 1R
5. Mt Nl & LSS Dy B @ sy 5 s S s 28 G M, R LR R - A LA A
i R AR UEAT T R GE5;  lad # i Dy(ID-Dy(ID A B8 5 AT 7 2 F T4 A A A oNL e i T 0 M
Dy2@C82, F=A %K) 4F-4f M Ey, ARANHEY QTM, KiEHE R SMM PERE; Eaf AE4S 17 57k Dy3+
Frfe Sc3+, A BUB AL Py ik =& Jm B (L) 7% & ) s Dy3C2@C80, HIRAE Ln g =1L HLHL T (3c-le)
@m-e)EiE, Wl baEn] ASCHL Dy-Dy-Dy 4 J@ SR EERIE, FIRH) 3c-le S R- G Jm R &7 AR Ry
MIREAR A VR, XT3 SMM LS IR HL I o F o B B L

FB04-124

ETHSEI TR EE
EE. KesE
VULAGE R R AR L 5 E A Se = P52 710049

Wt KRR TR RE BRIV A Jie, Ba gk sl AT 2 1E 0N e e ik B — IR ik B Y 4
AL, BN PRI LRSI, TEmR IR A SO, TG EF L IR R, Lo
Vo7 ¥R G . AR R D, R A B AL ) D5 IR A T PR RE S Y AL A i e S5 LA BT, I,
ARCHETHMEEI TR, W T TG EPREEE (UTS) HNAPLas I8, il fe s & o iy
PIENGERHE, A5G IEEIT Z200EE, B aRLRmR. BRI . SomBEY L5 Bagging [ )45
R ] FAEZE, I DA Huber [l 1 Ry ooy ) df S THRR RN . Wt — 225 AW E(H (Expected Improvement,
EI) SEm&, XERMG &2 WP TR Reiit, SSOETA0E EIRshn) Fdhas D AL iiAR. okl i
J AR A T 2RI 2 HAREAE, bR Bk & RO R REBLT TR L BIE STRr 5 1 Bl

FB04-125

HH130: TR e bbbt 9 38 A PLER 5 X 135 1 K B B 48 S e iz T . A
M. WE
iR
B P22 o A R R A T A O e T e s ELRE A AT S . WLeRe > BRF IR % (MLIPs) 4%
BT AR SR, R R T T R s B ) AR AT, H APk e T
filt = TR 0 RS A AR AL B s PE AN 0 FF AT IR BE AL, eI, FRATAZH T HH130, 3X@&— X
MatHub-3d 1 130 Fp=ra ) (HH) (&Y EEEE, 75 31,891 AL (3L 54 FhoTE) #1390 4~ MLIP
AL, A HH130 Hy MLIP B84, FRATREGEAFHA FLN 4T B, HH AL A BE & . J A - 1a] 1 4. Ak,
HT HH130 sy 8dinse, FATRIH =472 0 B AL s ph 2 M 48 MACE H- & 7 il i H 713
MACE-HH-v1.0, MACE-HH-v1.0 B RER M Z S FI 4R % (MAE) 43 5IMK% 1.22 meV/atom F 8.4
meV/A, WETURICHER Y. &6 F3U/R%2 1277, MACE-HH-v1.0 #{H T HH L&)
s, T ERE DO E T HH AL EY MM EER, g SR 0 53 5 DFT A4 0k L.
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X TR, A5 BERR A B SR ] 3R, ] ASE IR ma i ) BOR B s P T RS R

FB04-126

RAFTL LK S5 DAMASK HiH R RS L SHE A BT 55 1 R TR S
WL EXE. MER
JERRH R

Al-Zn-Mg-Cu R GG B 2 N TAUEMIR . A0z i S m R A (R . I o Tl e
PEEACHLEE, e T R PR B R R A R 20K . AWFTT i R 47 5L 504l /7 EBSD Al SEM 253
WFAEFBE, KRBT A AR AT i b im . B mAeE . UL A4S (GND) 5% X -T2 5
Be (KAM) {ESFROARHIEES S . BT s s, W PR n(E SRR SR e (SVR) A8, 45
5 SHAP 704175 A 0308 th 52 W R Y SC AR AL . BT S SRR, UE— M IAL 1 S a el
(SVR) FIMBLAL, A7 T O ATAARHIE S A R 2 A R AR . ORI i R B A BRO T AR IS
AR ELYIIRAIZH) GND, KAM. IS4G (DRX) PARSRLRCT A PO A RR AL AR, JFdid e
ST AR PR T AR R S B T A A R AL A A ST

BRI, Plgess~] 52 RIEETIAN S G A DCH B HHE/R PR RE RS, b #uin T T2/
B ot SO0AER AL 1 RS py S B R MBS AR S HE

FB04-127

EHTHLEAK Tioo & & B e W 7 B
ES STINIED SN E 2
JERRH R

feGi ot T2 SCIREMERE R, SEC™MBERENEZE . AR, BT RS N TR REMET L
s R R AR THBGE T AR RKFIA XGRS, T L EECF AR S ERE B Y e 8. AT DA A3
KL R T Ti60 Ara Xt g, pIUs: ML R 3 Y [ A i DU Al T Z 2 A, THRR4 L i
HSEE, Ho A 1/4 oS A B RO AL AL . S G SR AVEA R (2R IR E 800~1200°C FILY.
ARHEAR 0.001~10s™) , HRFTT Ti60 FERIRATTEAT R, HHT 60%M A8 N iy 1 U fEL R S 26 T
MAKTTAE, AT T IRE AR O IR O AT . BT BT SR A IR, R Deform {3 AN A
TESBANGHATRUERY, $RECT EBSD Kl AR J7 . SRR A K i BERI . b — 245 &5 SFF 1]
RMEE (SVR) B3, W2 Bl -HGUEHAE-VERE S R, BTSSR T AR 37 T A2,
A Ti60 £t T EUAARAUREHEBTIGE )y . A Tie0 Bt T A0 M BT AL B SR A Jig
Pefit 7RI SRS AR T

FB04-128

ETEORL TERBEES 0 THE RS
R, Fhx, K, =5
SUMNBERFR 22 B

TEH B B RAPRA BSOS AL GER TR 7 ol 7R B ARPR AR . SMILES ikl
o TEERESEX, BT R FRUTESIMEE . A0, X SR P E 862500 T
R, B IRARE I DA RS s (R I, R — 2 iR R, TR 202 AT 5 AR
SMILES i 4, T HART RS AT i, AEAMERS S 1) = eSS AR i LATARAE, B
T HAERRGARAA RS PR I i B AR

ETPA LIS, ABFe — R T LG BN Tk, B rhrgkSEAEETIA
fessif m R R, BN R Z AR SRR TAAT . 5 TN CLRERS BORG HE R AL B 30 70 11 25 [a)
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WRAFNEE M T AE, SEREA TR T N TR R e TV mitil . 25 A 5 S A AR i 1 S5 AT 55 P i
K. WIPEBRY], SIS MMURITL S H RA RIFER AR ENE, U &gk Ik,

BEAh, 20T E S RAFZALRE D RIS ARG M, A BY RV TR 2 i TR, Uilaildt
PErrRL. ShfEm T BRSO TR, RS TAsE . BORERLeE A A AR A5 2 Uk o TR RIS R
LS.

A Chemical Language Molecular Generation Model Based on Fullerene Molecular Space
Chong Zhao, Chuanhao Li, Shu Zhang, Pan Li
School of Pharmacy, Guizhou Medical University

In the theoretical study of fullerenes and related carbon materials, conventional molecular descriptors, such
as Cartesian coordinates, SMILES representations, and molecular adjacency matrices—are commonly used to
represent molecular geometries and topological features. However, these descriptors exhibit inherent limitations
when applied to fullerene molecules, which are characterized by high curvature, closed-cage structures, and
complex three-dimensional conformations. In particular, the SMILES representation, which encodes molecular
structures as linear strings, lacks the capacity to accurately capture spatial configurations and local geometric
details, thereby restricting its effectiveness in modeling and property prediction of carbon nanomaterials.

To address these challenges, this study proposes a geometry-based molecular descriptor that incorporates
explicit bond length and bond angle information into the chemical language framework, thereby enabling the
construction of descriptors that better reflect three-dimensional structural characteristics. This approach allows for
more precise representation of the spatial conformations and structural isomerism of fullerene molecules, and
significantly improves the performance of artificial intelligence models in tasks such as molecular property
prediction, structure generation, and isomer screening. Preliminary results demonstrate that the proposed
descriptor outperforms conventional methods in terms of accuracy and robustness across multiple representative
tasks.

Moreover, the method exhibits strong generalization capabilities and cross-system adaptability, with the
potential to be extended to a wide range of molecular systems, including organic conjugated materials, functional
polymers, and biomacromolecules. It is expected to serve as a valuable method in molecular modeling and
materials design across diverse fields such as chemistry, materials science, and life sciences.

FB04-129

B ZHETh BT AR R R 5 A YIS R 52
BRI
WS R AL TR, WA ERT 010020

RNA T4 (RNAID) J&—FA 8000 R AR L R mRNA 5SS TrvE, RS gg S5 il R VA ¥ 7 B
AT RN RIS, TR A= 300 siRNA 3R EA ST RNAL G IR 5ok KB —. 0
FATRIRRHIE, 248 KR 20 B & A m s e sk A i g, X T OISR e A R A
BN

FATCAR IR G 2 WA 2 EE RS R UG ROV, 8 Seilad s ROV kBRI 2 M S = iR ek,
PEG JEFRY I IRIE M, % T m#iX-T-5 (CTL-PEG-FA) . CTL-PEG-FA /& om0 F i R 45 &
RE IR siRNA, Jf B E WAL T A ERE MIMEIR RN, X HepG2 4, BEMEE MR SH9 40 i
PR R HL AT ) PR ) A B2 8% CTL-PEG-FA/Bel-2siRNA il il 5t 5 ik i i 48 7, 3848~ Bel-2
EANERIE AT, ESh BRI T, CTL-PEG-FA/B1-2siRNA & AY7E Mg B R, 2
EAE T Mg R, OGRS, WFSE TR 2 B ) 3% T+ f CTL-PEG-FA BA {51 £ PAH
VRN A P, A2 RNALIRYTIm R B e B e 214

KA. B ZHE; RNA THE; &EmR: Sk 9oREik
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FB04-130

ETHREIGT 58 6 0 R —Rb A YE B EROKSERT&
FEY, I, ERAEY, B4R, B!
1. AR
2. B ERR R T ERE

FLfE  (Electrical Stimulation, ES) JPIAVE N —Fh# i dbts O @& B, SIS RAFm) N H #l
¢, A H AT Z ARBTG5 DRSS IS A ZS &1 ik, ASBFSEAE T —Fh 4R AL ES JRYT
YT IR 2 DI RE KB R R, TR RS L. KR DASh AT R TR A2 T
FIZR MG (PVA) NEMER, SIAEBMEALIERIENERE, I8 AR T IR T HA0 S50 22Uk RPN
PUEALRE S, MMTSCBUAP RN B R . HE R A Re . FERRRIER T, %K e it
MR b o, (RS WoR HAE ARG 5 14 ROV AR R IE 99.96%. [FIN;, 14 i i fHLA%
ML AT LA A A RAS R LR IS AR5 2 KA 4 R TIHEREZ IR a0, I H B AR T B e
AR oEE B B Wi T AR H PR A 2] 7 B BB, A5 R i S B B R —2f . AR
ZF, ARG 3 FAEM s A Bk, R BE AR E R AHLUKT-. B EERAERIAD  R Bk 5853
JEIL T KB AR IRIT RCR SR BRI Wi S O T ALY, AT — 5 AR TR BRI sh i
PEALSENE, TR e R ARG R AR T T .

KB SHUKEER, BRI okl HRRREYTYS, SERTISI, indd

FB04-131

TR ik ii8 SR 3
G 3
BHRER TR 2

TN AR Ey ik (PRI A Sy ik il sh g aiplas ) s — ISl T FER I RE RS 3 3232 S AY Sl R ORE,
TEZSWIE . FRSFEIG PLAI G 15 2 55 U A B A W I 0. e TH LY R, A e il ook iz 3l
ANEHRE 2 R E, St —FhlERe . AT ARR SNSRI T B, e 3l ik gl 4 ] v e i adeRe A
7, BRCAP SRR TEMERIEE T, RE C LB DRI ] kR s S Oy A, (22
A SRS AR B — | RS REIRAE . (ESERRZ ST, ik i e i A% 1z st T A B HE sl
[ LA, AR b ALH F AR, Hak Z XM o po A Rasd . a8 4307w, H it sk = A 52 ms i
AR IR BRI T

ARAEFE T RGMERDCEERNE: A DA MARZ T, EIEHIIT R (on-off) PETATSEH T Hik
Az S BRI TR, 5] AR ERBE— 2D T+ 73X ik Hul pks e i@, e Hhik et
BT, AR IR Ea R T kA s S Y EEAILHIE], S R S A A 3 AT B T
PFERAH, ARSIk AT, AUHIUE R TSN Eh e B e T I RO B 4R JT TR R BE ), BN
BIEGEDEA R 2y v R wb Ul WA S N S il LB VAL 6 IR o €2 B S v a2 N D R W R 7 A
TR ARz S A AR A PR S, O A A R v R RE M L BEE 1A

275 30k
[1]Chen, X.; Zhou, C.; Peng, Y.; Wang, Q.; Wang, W*. Temporal Light Modulation of Photochemically Active,
Oscillating Micromotors: Dark Pulses, Mode Switching, and Controlled Clustering. ACS Appl. Mater. Interfaces
2020, 12 (10), 11843—-11851.
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FB04-132

THG [0 BEME BT 4514 RCS SR TR By DU 323022 > REEAAL
KEWE, N, aXE , BFA , T, BRE
HLF R R K R IX
PhREWE S S5 R R IG I S EORIERE ) (LA, SORNERE . WESE) | TEMRAHUNE (RCS) 1%
REOLAE PR B B2 Ty . SR, RSl B S SERITIAZ R T e SR, e ARCRIR. FERHR
. Ml TR B S T RRCR, (HEEALRARSRNS PAEAS (S S 2, B SO L 5 T kG
ey 2y, Sk, ABPFTER R DU 2 4t (BNN) 5 38h222] (AL) B RORARAE
. OHESGE IS BNN AT A ENE, K8 AL BRI REF R ERRIHEA, R L s 45
SRS EU RN L. SCRR: FERSFFEAAIRET, BNN-AL SRAERI A S5 5% SO BENLR A /Y
50% (500 %2il%k) 5 AHEC T JIRAE, BNN-AL DA 10%F0 I [ A SE ARG B (BIRZE57<5%) . A&
TS TR ARE RCS Rt b B 1 DL AR AL 1 i =X,
Kb PREEES: DML Eheao)s Hldses

FB04-133

B i 4 W [ PR 4 R 0 %
AE
AR
AR R SRR A, O B AT YE R 4K BRI BT Atk T RIS SR, BEA R G
REAZ P HA HUILREE . FATIGE T — R RIS (8 REELY 1 oK) B0 R A ST
AU 3 T A4 P £ KRG . 7RG e 5 KL 5 5 (2,2'- R -4 4" B — k) (PBDIT)
S0 T HBLSE (PA4441Br) JERIALE TR, YR EOBMOL ORI R MRIRE (LCST) W, [P4444]Br (K
IKPESEEE, AT A TR Z MR A I - AN AL . i R i A ELAE ), B3 PBDT 73 TR AR ET
sk, HKIAER. 5%, FREIBH— A ELI BN 4, PBDT SUR e H BT TH0 5 THERIE, f250H]
BB KB R . /KB S I 5 A= ) AR A B AR AL 2 B, AN v AR BR v SR B
ik 21 7 C I RE ST, ABER AL G R R, A SRR DA 7 2t A
TR AR BRI R, TR T ARGRZE, RINTCARN I TH0R . AR KRG, A TR ity
AR HER 2B R Bt T Bt i S EE R 2.

FB04-134

ET Y82 SIRACE AR R B RIS B HE R Bt
T-0, HEE, 2PE, AXY , BRE , KEE
2 it R 2 T PR B0V R HLA5H T 2, E RO AR AR 7 I R iR i Bt o/1 [
AR UA K i HEAT 7 S B2 A KR BEEATY . A SCEET ResBlock 5 DenseBlock W45 25 F #4 AL %
SR, TR 10 % 10 FEALER IS B SERIARGLEEA T, TS HE R R 15 959% DAL, AT MPL.,
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CNN. ResNet ZE AWM, FEAR O BMHER R O7THA B P27t IR BT 78T AU A P SE 075 e 55
ik, I HAM IR 2 20 8h NG et —414E 6GHz - 12GHz i Bl /& bl R A (L7 SR 58 e
BT LS 0/1 BT R ARG TR, DUARFEI 2y 1 20, DAL ISy P A U5 SR A
6.6GHz-11.9GHz $iBtSE B 7-10dB VA_EFR SR R0, HATBL N 509 DA _F /Y XIS ) S R 08 7 1~ 15dB
SERRW], M AL g ST A5 5 B ] S G g i R T ) PO B S Ak

FB04-135

R L7 A P B YE TR G 4 Y ) 45 B Y BT 52
IS, FEA , ME, T
TR

TR B RS AR G2 R AT E AN I (e, JEHR) MR A AT AR Ak, R A
SHEHOERES . Hb, BB O SEEEE O RORR SRR TRERR SR BB, TR BRI
FMEn . HAENM R R RIS A A AR ST R B BRI R I (e, RIS, &
ikt BAA LN . AUCRE T REDCE0EY A O L4 R AMRIT A, @GR R &
TZ. WORETHTRTE A S AR E S niRems, B 1 FA U0 S5 RO AL (PR RE R AT e BB SRS
R (SEM) | X AT (XRD) | HALY:, SEWRNEI 2 r G2 FeRIET-B, RGEHHIT 1T AR
I S SRR R BB ERE (DAL, WRGHERE . FORCR JEIEHARAE) AL
il BTl a4 R AW, A TSR B g, TFRAGEAE TG RETEAR, Wi
TR . SO Y ) . DRPRARE TE S MU, TR, BN Zh AL 3 BEAL A e %, ADFTEIRR T
BT BRI A g BRI AR KA Z EIIRE (e s, SRR RRATEE, O — R REST S
5 G RGO T E SR AR S SRS

FB04-136

FSE—MEFEBRBFSE Mn B Ni XJ Sanicro 25 B R TR RN 21 23 e PEFN 24 1 BE Y B2 1)
LA
NPT R

BEFE AR, AIER RN TR AR, 530 HE R 2R E, SR YN,
F AT Ml ) o R T 1 ) R R R AR S R A WU, L1 L R 4t 5 /A HI#E NF709 B2 - & 1 Sanicro
25 BRLEC AT $AER R LB 00 S i 5 R e T R v iR g 24 ME R, A R R 630~650°C 45 Rt I Jit k FaL LA
P — R, AR E, HPRiteE Ni o2 e85, N TIRIRAE, IR
PR — R BT SR J5 % Sanicro 25 BLECARTT#VEN H Ni TCR A AL TRLIFSE, BT E20E
Fe-Cr-Ni R R EE AR MIEF REEFIFE T Mn JTTEXTHEM R ERU A Ren 2. JERRE. 45
ArREVA R 5 1T AE 4T 45 SR SR WHAE Sanicro 25 B8 FCARTH PR FP i F] Mn JCEEAR NI JCE G AR
TR SRR e,  HAE 630~650°C R A T 4 ke MR o i 5 @il i ik, AI—E
H Mn B2 G IR R RIH B AR e SRR /BT ] I ACG AR R B A e e,
ARV B A AR I B2 2 R R AR B R AR Ak BlAE B AR R, AR RPN 139 e R E . B,
Fe-Cr-Ni & H1PA Mn £ Ni 2 W 17HY, J& Sanicro 25 B [CAARTH FAEK 4iel 1529 Ni () 277,

FB04-137

Plav2: I WS S 4H R R A L iR 2 BE R B 4 1 R T U
KEHE'. ¥R EEF. KWK SamZhang?, IMEE!
1. PimR2
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2. WRE TR
3. et Tl ke
[ R Ry AN = bl | W aai MR (= S LRy T 2 RSN S liBeR (5 vy pray e mvai Rl 274
SR PRI, FEXE, TiZrNbMoxN i Z it i Ikt il s, JFF T R, AHE 144 ALY
Mo A FITAESAME (AN, SEE. BESRE]. WEIEIAEE) MBI, SR8 T BB S BN GG
Bomse: FEHERE (COF) | B (Wr) MEBHUES (Wm) . N TH/RIETER KR, TORLES2E T8
B—FHPLARAM (RF) | SCREmIEAL (SVM) | B EEE Tt (XGBoost) FlR MGG HIZE M 2% (BPNN)
— W TSR MAALE 25, G5R 2R, RF X} COF (0.82) A1 Wr (0.89) S TR R2, ifi SVM
TEZE Wm (90%ERA) FHIRIALE. A Mo Sri- TAESMF X R M =4 Wbt — 5 T ik
TR TAES A Z R FEL A RSN, . AR O 2 TAR N H 1 8 Mo Sl 2L i 2 1 R T2 M g
P T —A ML SRS AHELE

FB04-138

B MCrAlY RZR 4 5B
K. ERE. TR
v [ R 4 B T
TR ERHUAIIL S K SBLA FA g 8 (A AR A% S A RO RR 2 R AT I i 124k R, RS B R it
e U A RHTN 0 PR R, 38 A P R e iR & A R I R SR B PR 2, TR iR T AR RS BUR Ak
HEE R 246 A5 A B, B AL A AR v T e B . A SR F L AICES 195 45 R 1l 45 NiCoCrAlY . NiCoCrAlYHS,
NiCoCrAlYHfReos. NiCoCrAlYHfRei&)Z. i XRD. SEM/EDS. TEM %FEHF55 ) LAPA ZAE 1100°C
e A AR PO H . A BUEAS DA SGR AT RE . A5 IR 1100°C [HEA AT, 0.5 wt.% Re i
FAL G AR T 3 AN RO bR )2 e/ Re/HE JLE M 5 R 2 I AL T BE AR BT HE eebE R 2 5 I i AR
s B MCrALY WRZMBiRIE ERE I B4 S .

FB04-139

PTAW #|£8% WC IinE E XL Ni-WC 2 B WC KB | HARHBEMRENEERXR
Zyurl, BE 2 RFHR KA PR TEg!
1. R
2. DR B ARBFFE B
3. BRI AT PR T AL B A e
4. FHRTEE

I ER SR, 155 BT HERAE 42CrMo B MR il 48 T o8, WC PR & iy Ni B J e
Aa-WC EARE. RABK-SEEEBITN T WC KA Ni-WC iR)2 2R BRI ERE R SE i, (1 44
SRR RPN T BRI Ni-WC IR )2 200 C FEEBAT M, 250K, Prifil s im 2wt v S8
B T EAM, HiRZET WC BRI BIRE AR $5iE WC BRLZEET WL 2, MiikHAuas)5(C-R) WC
BORL T IR VR L NN A A T SR 2. I B Ni-WC iR 2 = IR B PR S FERRE R IR LA %, T 5 BIR
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Eutectic high-entropy alloys (EHEAs) leverage multiphase eutectic microstructures to achieve exceptional
castability and mechanical properties. However, their inherent heterogeneity often leads to micro-galvanic
corrosion, limiting practical utility in aggressive environments. Conventional alloy design approaches struggle to
navigate the vast compositional space of EHEAs, necessitating the development of innovative strategies to
balance performance trade-offs effectively. The present work proposes a hybrid approach that combines machine
learning (ML) techniques, including Multilayer Perceptron Classification, Gradient Boosted Regression, Support
Vector Regression models, and uncertainty quantification, with corrosion expertise to rapidly identify
corrosion-resistant EHEAs. This yields the novel AICoCrFeNil.7 EHEA, which shows a 33.3% improvement in
toughness and 58.97% increase in pitting corrosion resistance compared to the benchmark AlICoCrFeNi2.1 EHEA.
By strategically reducing Ni content in Al-Co-Cr-Fe-Ni EHEAs, we optimize the size and Cr concentration of
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Cr-rich nanoprecipitates (Cr-NPs) within the B2-phase matrix. In the AlICoCrFeNil.7 EHEA, the dislocation
loops around the larger Cr-NPs enhance strength, while the increased Cr content in Cr-NPs promotes Cr203

enrichment in the passive film, thereby improving its corrosion resistance. This phenomenon demonstrates the
dual mechanisms of performance enhancement. The integration of ML techniques with materials science expertise
provides a generalizable framework for designing multifunctional alloys.
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Efficient Electrocatalytic Hydrogen Production via Asymmetric Seawater Electrolysis
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Seawater electrolysis (SWE) has emerged as a promising pathway for green hydrogen (H2) generation.
Notably, widespread application of SWE faces significant challenges, including the anodic competing chlorine
evolution reaction (CER) and high energy demand. To overcome these obstacles, innovative hybrid SWE systems
have been developed to mitigate CER interference and lower energy consumption.[1] These systems incorporate
small molecules, such as hydrazine or sulfide, into an alkaline seawater electrolyte. By leveraging these additives,
the anodic oxidation potential is effectively shifted negatively, thus affording low-voltage SWE by coupling with
the cathodic hydrogen evolution reaction (HER) while avoiding the formation of environmentally harmful
hypochlorite species.[2]In this study, we present a sulfur- and phosphorus co-doped FeCoNiCrMn high-entropy
alloy (HEA-SP) catalyst, which demonstrates excellent catalytic performance for the sulfion oxidation reaction
(SOR), in alkaline-saline water.[3,4] When employed as the anode catalyst, HEA-SP enables simultaneous,
chlorine-free H2 production from seawater and the upgrading of sulfions into valuable sulfur at 10 mA/cm2 in a
bipolar membrane settings. This innovative approach highlights the immense potential of HEA-SP catalysts and
the asymmetric cell design to achieve energy and cost-efficient seawater electrolysis. Importantly, such hybrid
SWE systems represent a transformative step toward sustainable and economical H2 production from seawater.
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Computations based on crystal field theory are paramount for accurately simulating and understanding the
luminescent properties of rare-earth materials, which are critical for advanced optical applications. This approach
demonstrates a significant advantage over traditional Density Functional Theory (DFT) calculations by achieving
superior accuracy in reproducing experimentally observed energy levels. This work introduces a Python program
designed to fit crystal field Hamiltonians to optical spectroscopy data of rare earth ions. The program first
generates a canonical Hamiltonian based on the assumed site symmetry of the ion. It then employs a Monte
Carlo search to explore all possible crystal field parameters, which represent the ligand's influence on the central
ion, aiming to find the optimal set that reproduces the observed energy levels. Finally, a local optimization
algorithm refines these results. PyCrystalField handles the evaluation and diagonalization of the Hamiltonian,
utilizing our program's numerous built-in factors and information collected from various sources. Testing
demonstrates that the program can reproduce observed rare earth energy levels with astounding accuracy. The
accurately determined crystal field parameters offer profound insights into the local electronic structure and
symmetry environment of the rare-earth ions, thereby providing crucial guidance for the rational design and
discovery of novel high-performance luminescent materials.
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