‘MRS

1 H AR K< 2025
BEHMRRI A S
7 A 5-8 H, 2025

EE EI]

X::l

D19-BE & B E

By ¥ A
B AR ST
2L https://cmc2025.scimeeting.cn

=
P
. e P



M LK 25 2025 D19 A4 Bkt

D19. A& EBME
SeERE: B, XNEF. AER. 8. BR K

D19-01
BEERHPTT R PIBSIR
Ay
[ 2 g BB AR BT T T

SO R BAIRE KRG R A2 —, TN TS 56 M4 HiE ARG E L BRI
AT, BEECLEE AR PR R R, XN, mERE . T EENE R BUT SR R H AR K. SR,
FRGEHTITT R0 PIN 8 . MEMS JFRMBR AT RS, BARMEREILT:, (HIEMABGE. BRRE. Th%
BRI AL RIRE, JCH ARSI SGEAFAE AR LR RN S SR AE N — R R Reds kL
DR EL R (O A 22 0, DRSO R BT B 1 T A R B o AR T 32 2 2 1 A T S s < R )
PER AL AR B4R ) LR [RISE B SO o0, A0 45 2 TS B R T Ak ) DR MU SO 5% 2k
b RTINS SR ST O 2 TGS & Rid IR T S8 1 il U BT 5¢ L K2k
IRA% N~ FAN-BES SR AT K o X I RA S &m0 3 B s tE DURGE IR ESE, S5 & ANA 1
WAL, AT SEBUR S 5 A RG], RS e T B AR L S . AROR TR it — b i sk
AR NE, RmMINGERE, MR, L BRI RAITEREA TSI . WS & R AT o<
TG 2N, EFRMER T WTEMRE. IR RS SR B AR 1 R 7).

D19-02
BRI BE IR B TR SRR

FLpE >

R K

FUER T BN AU BB O R IETT 1, ST SE S BB LA 5B RERL
BRI IhRE RGBT AN HAESUR A EENE /1. 2RI, gkt e ik
MR E S R PR RIR, WSS AR AL . ShSRUE EEFR, ™ EH 2R x5 PS5
Vo BRI —XER, A FIBKIBU) TS SR A R S MR s K et N THEORBE T, 8L s REA R
TS HE RGN, RS TR (D #n VSR S AR BIE N EALE], 2 ek Re
PRIE AFT RN, R EANHIOEAR TR AR (2) PR TSR SR R B SITEIEOR, Seil—
U, =HERVE RGN R AT R, NSRRI B S RNE SR AU (3) BUFTERR MBS
ERIE T FHRREEY AR BTE, B H] 1 Hr O RE T I WIRRRE, SEIL T R R s a8 (0 R R
XL TR IS R IR BE SR H T AR S 8 FBOR G, VM R Se . KB ARE ML SRR T 5 &
GrBE [ ELELA .

D19-03
TN A0 JK B 4% EL YA 76 F A S B D 2%
i EAL*
A [ Ol K

R B R TS BOR AT 25 46 6 P 3 45 78 FU I [B) JF3i v BB 2R U RE 77, (B[R] IS T s 1) B e 51 %
(AR A UL o AR GEIRI KA B BOACRE A A ARSI RE 0 |, DATRII SERLSR W] SRR 1k S v A%
o MEEZTR, B EIES R AR FEAT s i 3 R AN, R e AR e U DL T R 11
JSLFH RS o AR SCHR H — i o v RO B R A X B VRS < SR SR M v A R B -0 22 I W [ — A%



M LK 25 2025 D19 A4 Bkt

BRI AL T AR AFERL P RIAE T, VRS RAE AR SOR R (>1000A) IR 7T A Xdniz
WA KA . A SCHE RURTY JB FLR ELR PR TS 2R 48 P s < W RV 20k i 0 e M i 5 SR B AR B B AR R

D19-04
S RANBEN
JEEAR >
[N

[ 40 JoR A A TRt P A st DR AT KT [T s 0 7 B, A e S BRI 7 0] s ) B R DAk 1) SR
ROR I o WS )BT R 1 B SR AT S S B A ML U R IR S A & B B & 2E 5, RNk
WERH. ML TREESRMENT, BESSRETFHS BSRSRYE. SRS E T4, I
HH TRABE T A e A TR AR R PRI 77 0 A T AR E 98 AR ST R 7 1 S 4 Ja8 AR [ 45 Ja A A 1) A ot [X ),
BT WEEBIR TS B LI, FRIGIE T 4B i 7Dt B 12 18] S5 44 DL R AR Ab S5 87 #5421
SO [EI, GEEEES SR IR FHE, KL T RS SR E SRR, JRSEIL T — RAIA
I ¥ FH o

A BN H A TR A SR T REA R A AR R AL T AR . 124, 43 BITE Science, Nature
Nanotechnology, Nature Communications, Advanced Materials, ACS Nano 2 [E FrA g 111 & & 10 QR
IR

D19-05
AR R R SR M FL B A BRI BB R
I
e [ s 2 5 B A B AT T

BEXHE G R BESRNE F TS A BRE R . ARG R AL, B T PSR AR GE s AT A il
G TR G 7%, HRNE RIS (B BKD « AR, AT,
AR B BOR TR, I HAATIRRRA . KIARGIE R LBt P03 . B PR T WL )R 42
SRS ERERPLUR], JF iR RlEE R AR E, R R O A B AN )R 5 B R AR
BEdE, I SEELGS SR ARSI BSR4, SEBLABIOR 2 BRI 22 ROBESR MR LB I . AS T H BT FT
R G 2 MU MERE SRR 7 L, SCIL BRI AR S A, e S i
WA RUNFNE TAEE VIR . B ReAL A T 2 i TS5 U A T2 N B it

D19-06
T4 B SR B RULTROE TR O R A 5 R 5
T
TR RHER

R ARAEFEH SN —EALAR (CO,) FRIFALEE Ak A B i AT B () B8 B Al 40 o fE GE Lk COLiE
JiR BR AT e AF AEREFE O I FENE 22 DL AR B T B A A RIE S5 ), w55 R AR I A A ke . A
F g T —FhET -GS S8 (Cu-Ga LMY EA AR, 1 IRSEIE IR &4 MK COmili
g e B IDARL SRR R o 12 Ak A 20 FH R P 4l Bh 77255 B Galn-Cu 5 R, 456 N N- - FEE F g fi
(DMP) 5 ZRERE (ETA) WREEFITE B SVE i RS BT, sRB ™ AR Al ik 2598.7 pmol/h, CO,FEAKAL
RiFIE 96%. FHEZ RS (DFT) BIGE BE, CulsI NEERILT COH C=0 BRI, A
R T RPIEZ, A, EEHERAA DY (CFD) B S AT A b, HEas TR IR COL TR ) MY
AP HEIE 5T BAT R, X RN FUS R R BRI SRR . A TERR T ERE&ERBIEE
SAE COLH IR B AR IR AT 5, AW SR RSB SR i R B At T8 Bk .



M LK 25 2025 D19 A4 Bkt

D19-07
B ERELERIKE) CO2 &R MFE REBA R %
R *
LI RHOR

AT RERE S RMEARRTE CO2 ik SHALHMAIH N, $&H PR & e b i T . &
X4t CO2 M FI FRRERERT . RGBS SN, EeME T ETHIHBE SR (Galn) MIRHEHE WU M
2% (STCM) , EITPIHEIR B - AR - AL L 2 i RN A, SEI CO2 ZE[EMRBR 1) 4 ARtk . 1ZRGURK
FH 3 B 25 A AL SRR T, 256 % 2 IR R THE R R T DMF A 55 Galn FEIHET P [F] B4 C-O B 25
e (1.3 eV) WML, 7E 30.79 G/t CO2 MIMIKRERE TSI 8658.3 pumol/h Bk 2 . 100%F5 10343 . HE—3P
TR T =B NES4E (Cu-Ga) fEfbiAZR, FIH Cu (3% CO2 SEMERE 5SS L RIS B FiE R,
£ DMF/ G E AP 928l 40°C R 2598.7 umol/h T, WKL 96%. @il sl /1 ils
THERAR S22 00T, EATE 2805 KRt CO2 1& sk IE AL, Dtk e MR BT WAk 2 Bl % (1)
WM BL A R 2 LA, TRIVE SRR 5 HikE-42 dB) S bMEIbBEMasEER (98%) PERE. HF
FABR TS S BTG O S % . BEEIEHARI I OER, v Tolkgk CO2 B tb it T4tk
fRRTT & o

D19-08
T HEBSSROPKAYERR
PPN i

SR 25

LR, BIEH. @ F RATAEZBUS I LOR, “@REY- IS A2 =Y. E—F
HAZH AN ERITR, BEEGR AU, JCHRAESRE. JIR. JuE. mE. BUNEY. o
TR UL SE 22 X 2 ) b R BRI . SRR, B ORI MR, BERES JE
2 WA AV R R R, ST BRS & R A ATEH FI R th AL, A RO RS TR oy
(Ga0/Ga3+) WAz ax ks AW FH AN 23 1 e RS2 P SR s

NI, ARl RGO TH AR B Y), AR IRHIE . SRS R AR 25 R AN
KB, BAERUR 2R IR — B TR QR S . JRE XA NDMERT T AR, NSRS SR
KEGYIFELMBRRE . JEINDEBIIIIRYT « RBIRTT PUR S N Se ], AR R 25 K4 R
RN A BT AT o

D19-09
T ST SRR FE B s 4 R T T T AR
R
RS AL A B S

FIMRS IR RIS IR R, BAARMIKR R Fris o ki PR m S IR . el &
BRWES SR EAFEN A (i, B, BASCSARAED 8 2B R R SR RAE, Rt DR
R WA R B0 S TR KR AE 05 R AE AT AR SR N e SRR B, HEnA R = IR S SR
FESERERN, ARG i, A RO A AR R LR S I TARER ] o Horh 2 T & J 5 4 5t [
M RBEERAE S, KW TS RIS EOR, S StE LA pedl slh it T2t BERFLT
FEMHI IR, THE T 2 MRS DD RETE AR & AR RA . DU I &g e . R8T R BT, 487
T TS e FHEE SRR AL, T A TGS &R ERGE R EORIER ARG . OB S
Lo AR, Ee RS AR SR M T 5



M LK 25 2025 D19 A4 Bkt

D19-10
1P 48 SR P T e B B S
Wi B

Hh [ Al oK 2

F T4 R T AR R SR 55 7K P BT R 2% R 45 ARAIE 1 5 R B m] KRS B R i3, 2 B9 2 1 RT3 T
SR R IR 2 — o BRI, AEBOE BRI 4 R I Ze LA HOARAE T Lt (W [RINE, O3
FHERR, RHEXN TEESEEM S, A 2Pk, ek, FRAOTRE 1 —Fp i /5 5 5 2 %
R H B UL g, RIS 2R A BGE (PCSA) LE . SRR E SIS SME T, LUK
A Z PRI RS B A ThRE L%, EH TE A &R S RVEENER S 3422C) KiE&)E%E
K CHIBRGOKE . )i PEDOT:PSS. PZT LAKAHAED o thah, ik 56046 T2 M6, K
PR RRAS . s ) R 3 . JRATTIE R T 4T PCSA J7VE ) 3D 4 B i 728 S, L4 T4 A
P12 R R BUR GRS, LA ] B TR T AR fliE R L 1234, 3B PCSA 7R 1% HL AU A A
Iz IR T

D19-11
T RERFAEAL B P BT TR 2 Th RS <R R I5 B AN MR O
sRAEE. Xl
Hh [ A B BEAL S AR TE T

BT (EMD AFAE S SRR R R B, I PR L B e s R FE R RS e . etk
T AT IUFT A 7B (B BRI, B EAT AT DABE B2 dRn S il . 2800, X —4ePEinfm] 7 3 py A s
TCHFZ MALERFG, NSBAHETH. BT, MR Tk 22 R H s (EMS), (A
IEEIZ R VE TR AR T AR SR PE IS EMIL. AR FOB B IERAS SR (LMD HLER BN E Ecoflex@Fe i
JBE b, Wit e EMS IR I D) B8 0% w] R A FEURGDR B RN IR (EWSAD L, AT B8R e A SRR A1
EMI BIsEm . S5 R, EWSA I —0U [ 5F o8 se =ik 54.5dB, i 55— 1% [ S 45 FE K 22-43.5dB .
Ak, JET LM 1) EWSA JERAEAS [ 7 ) M h A 72 Hr #RRE ORRF R 45 1) EMS AUk PERE, fERLAH 1000
WG REA ROk T EMI. 2, 3T LM ) EWSA J#ESCEL 1 %8 4w [ EMS R Dhag, NITF R RE I
B AR AN AN EMI R — SR 1 H 7 B AR T R 7 %

D19-12
AR T RE R A = UK F A A
TR, B> A1
e N

HLAL S REMRAE B AL S A B  JBRDBRHEI (e At 2 AT HRp SR J U5 ThT R #E3E ELEAE , JC A2
REVRVZE . #8310 & S5 A0 e P RE P 78 L RV A 5 oK H B ). R, AT R AR AL SR A
AR ER T A S TR S BRI A BT R . B E R AL S b AR E, FIRES
MER, PEEERER, RELXNFRESBLA R, &R SRR . WS E R AR
SHeERE, Hemirtt (ehRtk, RESRFRNE. 5HAERE R R KPRz M Ei T
TIBRAT NIRE ST, A N A TR A 2], i e s A SR BESEE (A&, W)
AN PREYHO Btk 7 RFseE Kol i itiAs e e, G TR G R KRIIEMIRS M IEREA AR
SERRR . ETWESSRS MR RIS RS0 SRR AT . R & 15 5 R, #
WS SRR, %M LS 20 & m B se B O K e, RS R AR, i
PR IR TUURMT Y, BB FHEE T, ] T oRi R , SEEL T B e A
AR A i) — i



M LK 25 2025 D19 A4 Bkt

D19-13
E—BHRAABEIREREF 3 <106 S m-1 IR ASREEK
Zfw L BRI ESCh gkERE L AT L MR A. FEmort. gt RA L ARE T
RACEIL AR AR L FERLEA N ARDCIA L VR N T TR . sk
1 PRIV TR S M BHA 22 B
2. PR KA TR

T HU AR AR A% O PDRE W] 27 SR 77 S AN 28 N S0 M AT B AT BEOR 75 5K . BRAR ) 3 i A
TR A 10° Sm™ (4B G SR AT AU BRAR SRR B, FFREAEZ 0 T LR A Ja M AR (R TR fE
faE, LABER YRR R. Bl R R 3 BRSNS EIETE S &R, (A7 B Rk
Fe: WIPEIERL Clnds. RYOKRED fEhfud fE g i 176 R G BT RS, S EWEIAh AT 5 HFH
FEH N R (RS SR 15 R R TR AR I R v W 25 55 18 58 -A W A o R A SRAE M P9 R LS »
R SR RIS AT EPOX —PhaR, AT SR KBRS 3R A5 8 &, W R — o i 4
JE I ) FH i FEURH TELAE P 2 40 250 93.60% 11 4 a8 At Ak LA 482 B 1) 45 g 8 7 [ e 7 o 1 — 4 SR =
W2, & BhAS T s R 1) = 4 R S M G RE R A T R i 1 0 2554, B AR EAERAE R
“HE SRS SR SRR 5 R AN L [FD AR, A &R SR ] DA R E AR TR FEE RS E
KPR BT S BB B T @R 2= B SR A ) g e Re . Horh, PR FHRS R
FA 3x10°Smt, B B K TTIA 1100%, HLAT S5SNI KA KGR (264 kPa) , HLAAT
EE I (10.07 MIm™) o FEHRZ5E 100 J3UR 100% & R IR R R AR S, 4Bt R I
EMTHYERE, HFHAMEION 3.3%.

D19-14
Enhancing the Hermeticity and Load Capacity of Liquid-Vapor Phase Change Soft Actuators via
Sandwich-Like Liquid Metal Seals and Fiber-Reinforcement
Sigi Qiu*
South China University of Technology

Soft actuators based on phase change materials (PCMs) hold great potential for advancing soft robotics
through their high energy density and flexibility in design. However, vapor leakage in such actuators undermines
their long-term functionality and durability. In this study, we developed a liquid-vapor phase change soft actuator
with enhanced hermeticity. We evaluated four sealing strategies using (1) untreated silicone, (2) silicone with
hydrophobic surface, (3) silicone/liquid metal (LM) mixture, and (4) sandwich-like silicone-LM-silicone structure,
respectively. Among these, the LM sandwich structure exhibited the best hermetic performance, reducing ethanol
leakage by approximately two-thirds compared to untreated silicone. The actuator sealed by LM sandwich
maintained its flexibility and exhibited improved bending performance, sustaining a large bending angle over
extended cycles. The proposed actuators were incorporated into a soft gripper, demonstrating stable and prolonged
gripping functionality. Additionally, reinforcing the actuator with fibers further improved both its bending
performance and load capacity. These findings offer a promising strategy for developing durable and reliable soft
actuators for real-world robotic applications.
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Crystal Engineering with Liquid Metal Solvents
Jianbo Tang*
Westlake University

In liquid metals, metallic interactions and disorder dominant. When used as synthesis solvents, these metallic
liquids provide a non-volatile, strongly interacting yet highly dynamic environment for crystal growth. This offers
new possibilities for growing composition-, phase- and morphology-controlled crystals, many of which are not
accessible by conventional solvent growth methods. In this talk, | will introduce our efforts towards developing a
liquid metal-based crystal engineering route. It will be shown that a number of experimental configurations can be
designed to direct bulk, surface and interface specific crystal growth. Surface and interface effects are found to
regulate phase interactions and structural development during crystallization, especially in dilute systems. As a
post-growth design approach, dealloying of intermetallic crystals for highly nanoporous metals will be further
discussed. The use of the developed materials for catalysis and sensing will be demonstrated.
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Electrochemical Manipulation of Liquid Metals
Yahua He*
Deakin University

Over the past decade, gallium-based liquid metals (LMs) have recently received attention due to their
simultaneous fluidity and metallic properties at room temperature. With high surface tension (> 400 mN m*, the
value of which depends on the composition of the metal), LMs favor the formation of droplets and is difficult to
be manipulated. The effective tension of the LM (at the metal/electrolyte interface), however, can be lowered to
extremely low values through electrochemical oxidation on the surface of the LM. It allows the metal to deform
and spread, thereby enabling the electrochemical manipulation of LMs.
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Electrochemical manipulation: by applying an anodic potential to LMs within an electrochemical
environment, they are able to be electrochemically manipulated to penetrate microporous media (National Science
Review 2020). The high surface tension of LMs can be significantly reduced to near-zero due to the
voltage-induced oxidation of the LM surface in a solution. As a result, the LMs penetrate through the microporous
media under gravity, and the LMs continue to flow down, forming thin threads/wires. Uniform LM wires can be
formed using a needle; the electrochemical reactions require an electrical current that flows through the wires,
making them susceptible to the magnetic field and easier to be manipulated into unique shapes such as levitated
loops and squares (PNAS 2022). Because LM wire is soft, it provides almost no resistance to manipulation via the
Lorentz force, and therefore large-scale manipulation of LMs can be realized.

Manipulation producing new knowledge and technology: LMs attached to an anode in an electrochemical
cell always move toward the cathode with considerable electrochemical current emerging. This raises the question:
what happens when the positively charged LM (anode) approaches the negatively charged cathode? Previous
reports suspect they would short circuit. However, our work has demonstrated otherwise (Nature Chemical
Engineering 2024, Highlighted article as the editor’s pick). When the droplet reaches the cathode, it wraps around
the cathode but does not touch it despite the electrostatic attraction between the positively charged LM and the
negatively charged cathode. Consequently, the LM continues to flow toward the cathode and surrounds it until
finally the metal completely detaches from the anode and transfers to the cathode. This ground-breaking research
not only challenges conventional electrochemical principles but also offers promising prospects for the
development of shape-reconfigurable conductors and actuators. The ability to avoid short-circuiting has
significant implications for electrochemical engineering, particularly in convective transport of electrochemically
active species and heat transfer near electrodes.
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High-performance, Strain-stable Electromagnetic Shielding Materials Enabled by Magnetic Elastic Fiber
Networks Pinning Liquid Metal
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Qi Zhang,Yuanzhao Wu,Yiwei Liu,Runwei Li*
Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences

Stretchable electromagnetic interference (EMI) shielding materials are critical for the reliability of wearable
electronic devices in complex electromagnetic environments. However, achieving compatibility between
ultra-thinness, high shielding efficiency (SE), and excellent dynamic stability remains a major challenge in this
field. Here, an ultrathin elastic EMI shielding film (TPU/Fe-LM) is developed by leveraging the magnetoelectric
synergy effect and a pinning-interlocking mechanism between ferromagnetic elastic nanofiber networks and the
embedded liquid metal (LM), achieving high EMI SE and excellent strain stability. The ultrathin film, with a
thickness of 85 pm, exhibits an average EMI SE exceeding 70 dB across a broad frequency range of 0.1 MHz to
40 GHz, with only a 2.59% variation under 100% tensile strain. This superb EMI SE per unit thickness (SSE =
1225 dB/mm @ 100% strain) ranks among the highest reported for stretchable EMI shielding films, highlighting
the exceptional application potential. As a proof of concept, the EMI shielding film was integrated into a
stretchable capacitive strain sensor for dynamic and static force sensing, achieving a 50-fold enhancement in angle
resolution for robotic motion monitoring. This research paves the way for stretchable EMI shielding materials and
offers valuable guidance for enhancing electromagnetic protection in wearable electronics.
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D19-31
Study on biotissue like rhythmic hydrous liquid metal agglomerates
Jianye Gao*,Weichen Feng,Xin Liao
Tsinghua University

A hydrous liquid-metal agglomerate (HLMA) was created, demonstrating a series of unique biological
tissue-like and organ-rhythm behaviors. This study proposes a strategy for constructing rhythmic biomimetic
tissues and organs using two distinct fluids (water and bottom-up assembled liquid-metal materials). Through the
synergistic mechanisms of ultrasound-assisted in-situ reduction and electrochemical sintering, the assembled
hydrous liquid-metal aggregates maintain structural integrity during their "cell-like" growth, floating, and
rhythmic contraction/relaxation processes, reminiscent of the physiological "brain in a vat" scenario described in
classical literature. The core mechanism involves electric field-triggered reversible redox reactions that "ignite"
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the bio-like rhythmic behaviors of HLMAs. During this process, HLMAs exhibit periodic changes in material
composition, structural architecture, and physical properties, accompanied by rhythmic contraction/relaxation
movements analogous to biological activities such as cardiac pulsation and alveolar respiration. The research
further reveals the synergistic mechanisms among material transformation, energy conversion, and information
transmission during HLMA rhythm generation, demonstrating the unique advantages of liquid-phase materials in
constructing biological rhythms due to their high spatiotemporal dimensionality and fluidic characteristics. This
study establishes a novel material foundation for developing artificial biological tissues, organs, and intelligent
entities, while providing a paradigm for creating biological rhythm behaviors using non-living substances.
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JRESE YR Z P RIS M, JEE AR T 25 Zn(BTZ),. Fe(acac)s # Sn(Oct),, LL#E nanoESI-MS
Eif&45 ESI-MS X} 5 73 fif & J@ 45 A V0 A g

2.2 REREZEYIRFE B VPN

KHGNF 55 i (nanoESI-MS) 454 il 75 5 25 sR X5 (CID-MS/MS) ,  XJ il 4R iz &4
BATREE T B E, MEHS TFEFEARRMEEE N AEARE R ORERE (BE) <RI MEE, L
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(DETA. TETA. PEHA) 5 Ag AL &Y. FIRS 5T nanoESI-MS R & P VP4t 45 S 40 L35 V2 B
Hig (DFT) 5, o WliciA S Ag" 2 A4 & fe (binding energy) , MBS A EGAIE S U6 45 Sk 34 & 3
P,

3 ERER

3.1 PiF IR B AR E &R AR A8 /T K RAE

45 ESI-MS fEH iR 5 n#k (330C) A4 N X HFR4s S WIS E I o T, Jovs se Bk il
HAr 7B, 1 nanoESI-MS BII{REE T =g S e B A MAFER 1, 300E T nanoESI-MS fE A FasE
ZE Yk b ) B2 L

3.2 WK YIHFEE TR

R4 A WTE CID-MS/IMS F2E PEVPAG TR I DL R Rese M 22 5. RO, PA-AQ TE B fICAE BE
& (10eV) TEURAHBME, Esomlk, RUHAMRTIERZ: DA-AG MIF KK IR Ag'E
B KT BB, RIHE T PA-AG IR ETE. Y& (DETA-AgG'. TETA-Ag'. PEHA-
Ag") BEGEUEIN, AR T VS, Eoflfm, ERRGMSMEREE, FEBEERERN Y
eI . 456 DFT iH5, KaWaiGReR/NE Eso iy —30 Bk [z 5 s e E &1 &
YA Yy TH I HERPE ST AT

4 g

AT T nanoESI-MS 5 CID-MS/MS Z37 | —Hudi HI T AR € & B 28 S I 544 RN 5 AR E
PEE VAL TE, TN T RIEE G YA R BT LS8 ESI-MS, 715 T FE R RR 71 451 58 BE 1 1)
HiE T, HERIIRINES S RO B RERF IR SRS E MEFR PR, @ T E R R . X R B B 0o 8 )
RIS SN RSV, R Vi VEE VAR AKRL T 85K BT SRR Rt R aT AT 1, 9 ERGIRRL 728K
S M A e T & 0 AT SRR B e S AR SR AL 1 AT SRR 0 i T B S B A

ZH R

[1] Davidson KL, Oberreit DR, Hogan CJ, Bush MF. Nonspecific aggregation in native electrokinetic
nanoelectrospray ionization. Int J Mass Spectrom. 2017;420:35-42. doi:10.1016/}.ijms.2016.09.013

[2] Duez Q, van Huizen NA, Lemaur V, et al. Silver ion induced folding of alkylamines observed by ion
mobility experiments. Int J Mass Spectrom. 2019;435:34-41. doi:10.1016/j.ijms.2018.10.016

D19-49
Au-P BRI S B SR S ST
AR, AL
ALHRL LR K

During the cooling and solidification of liquid metals, crystallization is typically unavoidable due to the
extremely low migration energy barriers between metal atoms. To suppress low-temperature crystallization of
liguid metals, rapid cooling techniques have been developed, successfully yielding the amorphous alloys.
However, even when the bulk state of the amorphous alloys remains disordered, atoms within the several
nanometers of the surface crystallize due to their higher diffusion rates. Consequently, the fabrication of
large-area, stable two-dimensional amorphous metals/alloys remains an elusive goal. Furthermore, the structures
formed by rapid condensation of liquid metals are often highly sensitive to minute variations in elemental
composition. Owing to the disordered nature of amorphous alloys, it remains technically challenging to effectively
observe and understand such structural transitions. In this report, we successfully synthesized an Au-P amorphous
alloy on a noble metal substrate using molecular beam epitaxy and employed scanning tunneling microscopy to
observe its crystallization process. This allowed us to elucidate the crystallization pathways and mechanisms of
this liquid metal alloy.
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THAEE X — AP S REMIT R, IR K n] DAREAT J5 A B B 280 AR GORBURL, i — 2D A HL AR T il
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R XU EEATEN IR S IROE 17— AR A B iy L s . JZ TRk (TCO) #
fig, JCHORRACHIE (TO) MR, ) ZHPtRN R EREE, MR, HFEMSAR ITO MIENLS
Ik g Bk, B R, HAEER . BRI RA. £, BATRE T MR PR
SHEHGERIBOAR, HFHIGES RN 1TO GOREER, RIEFHZ, W LG RA RS & =M &2, R
JEBRE BUE & 4, PR AR H PR R b SR RAES KB, RIS 1ITO MR
R TERE . BARORYL, IR RREEE BB E IR, HEER T 48leV. B2 1% Ga 1 ITO
VIR R TS TP KB B R 99.82% ., EARB AR S IR HIE, (BEE 2 R AR RS E T
X—fr . tbAh, #RAN LED HIEEH B ITO ENRIEIELE BA H O Rt EAEERE, FiE
R B RS £ 25 5 R ORI L, SR 1T IAE R - AR DT TRV ) o XS R ER
RITHENEGER) ITO il & 524t 7 — P Brm R BT S, AR i 88027 R T EKHT 5.

D19-P02
BEBA SR T A LD R R
BEHKRR 1L ARRE 2L ARt b
1. iR
2. HE K

BIWA 4R (Gallium-Liquid Metals, Ga-LMs) K HAMPI IR R (Metal Oxides, MOs) £ 14
T B URR RSB RE . RS N B GRMESRAEAUE,  JREE T Ga-LMs@MOs & & M RHE &A1
N, ESRIRNEINT T Ga-LMs (A FEPE R & H MOs TR R BN LEE, N5 S0 78 26 e PR SEat . Bl e
TR TL 72T Ga-LMs@MOs & & MR AR I LRI 8 U7, MR8 ARSI T2 ALl BEJS 1%
FE SRS 2 JB A8 SR TR G WL S D R A0 VR 4% SRR, DAVRES 43 JB AR & R T S8 A 780 R (i GaOx
VOX. MoOx. MnOx #l1 Cu20 %) , RGIF R MMM Sz R A S 25 Bt 7t B
R T APRMA Z R S VERE AL KAZ Dol . — 7 T S 25 i o E 5 45 dh e %, R BGE 78R
TR BRI AN T BR T EE, 2R 7R IERK-Ga-LMs JH 1 Ga-LMs-MOs Ft i LK £
GRS GRRIE,  SEIIL T R A 10 VAR [ 0 v R ) S T P A A R8s ) — D THDIE I A B FE AL R T A5 1, ik
D)t B A = ARG AR 0 R P 21 5 R PR R SR O RN, S By = ) Y DG OR TRIAR SR T 24 G L
1) 2.3 %, WOLBERECF IS i E 40%0L o RER T HAEZ M6 PRI &8 J A= ik 825 (1 Bt 7
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ETRAGEERBATERS &R L
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FAT S B Jm i i SRk T 2 W] 57 B AR RE T S I BLARIE 3 22— o H AT BRI A2 S &
JEEAAE DL YR T, (HIXEEI R Z 20, HlIERER A, JF AR AR0E . fEik, il
T ARk, RMEH R O (PE) R B d AT o L nl e e SR ER . Bk
WA SRR, ERCH R A E 1T MBI . A e 6 S L L R L8 5
R, AT RERS RS2 ) ELARAIK B . S Al RS &R R RN AR i /INATIE 132 K, 5l TERE
FHIT, TSR B SR AL 1 R A R MR RE . X SR ZA A WA B AH LIRS SR 3 R DL I i A A i A
a5, SCUUR R EY, dEHE ST T W& AR BT A SN AL il sl (RS )
FERBUR I (NFC)  BRETE. L RS M AL KRR N, ARIL T AR B 77 i A
B REGT LA 5 TR S T D

D19-P04
Liquid metal micrometer fibers with chain-bead structure for precision sewing in smart textiles
applications
Feng Xu,Yiwei Liu,Runwei Li*
Ningbo Institute of Materials Technology & Engineering, CAS

Stretchable conductive fibers are essential for lightweight conductors with exceptional electrical conductivity
and stability. Gallium-based liquid metal has gained significant interest in this field due to its high electrical
conductivity, intrinsic deformability and biocompatibility. Herein, we present a novel approach to fabricate liquid
metal micrometer fibers with chain-bead structure (LMFCBSs) by high-pressure jetting.These fibers exhibit an
extremely fine line width (=22 um) and a periodic chain-bead morphology. Crucially, this unique structure enables
precise resistance tuning by varying the density of beads, achieved through controlling the jetting pressure. For
instance, increasing the pressure from 0.4 to 1.0 MPa enlarges the bead spacing, elevating the LMFCB resistance
from 9.25 to 28.77 Q. Furthermore, the chain-bead structure significantly enhances the dynamic stability of the
fiber resistance under strain.Over a 40% stretching range, LMFCBs exhibit only a 44.54% resistance
change, markedly lower than the 96% change observed in fibers lacking this structure. Additionally, a cryogenic
freezing process induces a liquid-solid phase transition, dramatically enhancing the mechanical strength of the
LMFCB:s. This enhanced strength facilitates their seamless integration into elastic fabrics using simple sewing
techniques. The LMFCBs not only exhibit excellent conductivity and stability but also conformability, indicating
high potential for applications in smart textiles and wearable devices.

D19-P05
FT AR BRI 5 # BaE S B RORBT 5t
EARYEE AR ET H4E K
iR TR

WOt W A B I BOL Rk T A v S W S5 1 TR R AT 3R B, R R R s TT/N
HEAATRVE SO0 RN PR SRR AR PR AN B AR AT S5 LR 3 R . Il I
Jeke e B AR RE s A ROt R RO CHERE R L, EE AT, d TSRS ALK B e R A AR I
e, KB GHE AR S SO A B AR AR E DR

FEABE T, R RS 8 BRI B AR e Eh il 6 1 SRR AEAE, (Bi-In-Sn) &)@y, BT FTE:
REH, HikrfEOCRE R 20m I, B0 2-10 FOKH S @i il i 7e k. Bi-In-Sn & <@ L
FEUAT OB ELrE Y 300-400s, Bk R RV 10-20uN-s. [ &R B LR E LR, Hhof
TS, Rkt E R NG B A TR DR R DL JE 08 TR SO SR TR 5 U
RS GOt BB IBOARME L, O DA< & o T 132 5 SRIBOCIE 70 45 ORI A 3R B R fifi %6 o
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T S8KEE R BREZ TTR AL ESEIRENLEN
ERR R, ERE*
MRV TR GRIID
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SR, ETRRE B B IR R BAT T IR AT 5

D19-P10
T & RN AR MR KBRS S BEREABNTLTE R RS
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