‘MRS

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

EE EI]

X::l

D17-% BeA& R I et Rl 5 884
D17-Smart Sensing Functional
Materials and Devices

EyI:¥ A
B AR S
2L https://cmc2025.scimeeting.cn

w =
e
i
P P P



B RER 2 2025 D17 FREAL D REM BL 5 85

D17. FREfERINREr Rl 581+
HRER: BEE. BUET. BGEMR. HREE. HBRE. BER
wmE

D17-01 (Keynote)
RS BRBARN R R R T REE
EENE
1 FEAHEHERA R A
2. B REAL IR T READ R4 [ B R S =

D17-02 (Invited)
WA A T BRI
g §7
PN NS

BRITOR RURE DR L A REAR 5 SRR ARS V1 S0 P S SR P 5 2 T RE A PO BRABR R - 2R
TR R RERAERE AR 5 ve IR PR PRAN: SRR IR 5 5 A2 PR T KR PSR Tk, DA S A RO 14 [ 7
R e . AR T di A P AR A R A R s BT SC LGS € 1 1 9, FGEhRE 500 pm 5 L RETE TERRE (103
T RN SR E SR T 22 60 mT LAE, JFFSEBURIZ 7 I w0 Ao & T R MENL I R G (Uil
B OR . B IRAMEARTE) , PN T ATOHE. 7R ECMO /N2 7 ik,
G, I RETERURCR AT T AR RURLE I, AT S e 5 S e 2 DhRe R Akt (5B
Wi HALEOR, SRR REAE =4k (8] s iR AT, T R A 0 35 T B AR () 3 B R« H b
FEM SRR LR R G, HAERE R 2N A A2 4%, R 22 MBS 241 MG ). 4t
THRBEROR, Z ARG SCHLBE BR ) A N B 2 IRIEAE SRR, A7 ROy Al R K R — X
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HAT MBS . ARG TRt 7 i (TMR) AR EGS A i Jove it MRMEAL
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PERE 2R B AL RS AORL, IR I ) AR SR AT R A . o, B — SR
(NO) /2 1B iy SENF IR GE 28 REZ IR AR B4, IR FETH i B S W STE SOREFERE o FRATT DAY SR I R AL kn
Wbk (TCPP(Fe)) MG B A S50k, i — i P & 1 A IRERnb bk MOF-1 87 2 5 K} (S-AITAG)
T NO i LK, 3T S-AITAG HIfL T8 %5 T4 10 ppm NO 3 H i B (Ra/Rg = 8.349)
L iR F (80s/20 ) « ESEPRA R (10 ppb NOD LUK HEBG: H AR SRS NO f) R UFik
P By it RS W K DGR W —, AT T — PP (i “ UK AL 75 S 2 R TR (IMILD 7
FOR, E R RS R B DR A A S di 2 DB R, I8 AR A AR O BR B S G R R 3R A =
i 5 U5 P A AR AR, T IMIL BRI 5200 F AL AR I R FRARE 5 ppb (HZ/y 2 ), Wi
SRR 4.9 s, 1 REIA B[R] e F AL AR ALK o B (COp) & MR Dy Be S
A ) BB AR AR . JRA Tl ) T H R AR /N 701 3,4,9,10-FEMURRIR (PTCA) Hh4e 3 k45
Hrh, KgE T —Fh MOF-3£ 55 T1 S 2 CO, 2181kl v -CD-MOF@PTCAM. il (1142 &4 kL EAT i R
% (Rg/R =2.88, 1000 ppm)  {KSZBREMIFR (1 ppm COy) Sl AL BetERE, FE7E M o A B =2
M CO, IR b, XoF s B8 PRI TS CO, Wi R34 L A R 3210 1R /81 16.99%, A HE N it e i
R a2 W AR e A B

SR

[1] Popov, T.A. et al., Ann. Allerg. Asthma Im., 2011, 106, 451-456.

[2] Yao Wang et al., Small, 2025, 2411264.

[3] Yao Wang et al., J. Am. Chem. Soc., 2025, 147, 3478-3487.

[4] Yao Wang et al., Chem. Eng. J., 2024, 493,152633.
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(3.37eV) , CBNARE G L LR RO A 2 A kL. JE4ER, Co-ZnO YR B Al iR & L2 se Il
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FAE A A RHE AR B G DT MR R BB S AU R A BN . AIBEREREN (TPU) E
N FRAAG S MU REaF B A A AR 2 A ARl PR U A (11.02) , BRI
T HAR M A OSUIRAI N . HET, R THREE TPU AR B B 7o, B AR E IR
AW T B AL A I B A K IRk 5 25 3 7 TPU SERPRI A FH B, DAFR R LA 2k v 7 A S Ak 1)
N o AT AR+ e s = LR 8 (DTAB) Zhfgtk i) MXene (MXene@DTAB) 4K i
Bl ZIERNE R E LB, A RNGE T MXene (EA HLE I BB, FREEE T HAE TPU 4k
WSS A, NI B3R T T AR Fa e . SEERZE SRR, & 8wt% MXene@DTAB [ E & 44
BHE 1kHz B /B 3 IA 16191, JUT-240 TPU 1 14 5. X— M HEEHEERT, T Hard
T [F2EARF T TPU B2 A MR U B AR, 780E T MXene@DTAB K IR =i 281

F£T MXene@DTAB/TPU i/ AR}, fillid T — P tE s Uk 7145 %% (Sensorl) , H RBELA
$) 0.137 kPa™t, T T4 TPU KL E#% (Sensor2) HIR (LA 0.046 kPa™t. B4k, Sensorl FJE Jiks:
DN B AN e 14 B2 7 T 30 T Sensor2 o AN 7 i) £ B i /i AP BIANMCR 48 T 2t i 2 U 70 A% IR 1)
PERE, ARSI B PR REIE A AT 1 5% R R N PRI FE BB Fe R S5 5 T R FE R BAEF, N7
FHOCAIE R R SR AR AL 138 A BhE
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SRR BEVR 5 P ] R T SV REUR, R R R SR ARSI TR SR BN BR ) KA 2 4
SRS HAT, 8- PR RS S UL AR R T Sk e, (HIUEY BUt M B e 2ok
A A A TARRGEITTT 1 VR T A0 P TR 26 (KRR M S AR R RE M 22 5%, R B AT AR A
AR EE DY 3 mg/ml i, VRTIT IR IEESE 1% U RN EE Y 1.3%, Al T By 50 ppm; 11
T TR TS IO AL AR AE 1% PR 3511.3%, Al FERA 5 ppm, HL7E 5 ppm &SRR A
179.4%. A7H A1 B B s 7E U R VR BE AR R AR I DL T B P I8 5 XA AR ELR 1) 25 B A
BRSNS, HIREEREE /N o Jm SR A FH 75 1) T 20 TUIR LR FE X A R 45 4 5 R RE (s 22
5 BREAAERIKEL Y 0.5 mg/ml, il 4 HIAE G AE 5 ppm HIEUT TR EE Y 341.7%. B TE A7
ALYV > BT AN e S AR, R BRI AR R A PRI U L RE S SE KL T SRR S S
IRAORE B AR M 8 AT DL, XL ZHOE R TR & R I 7454, T S 40K R
JE 28K 55 2 RO L JEE 2 18] BRI R 2 o A AR I 1 - BB B P K S A SRR 45 ) 15 P R 2 T] PR
KA, NEAERERM T BT %,
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T KR, AT S R R TERIBAE A AR B S PRk . ASBF TSR T — Rl B RO K AR oK
& A ETERE I BUR CREE (WigOu KEL) 58 TR FRPETEEL, SCHL 1 Rk FEPE L th- i fb 2 Rl AR
Mo ZALRERAE R IR E T PRI AR £, ATAE 1 mM 1000 mM A 8 K B Ve B[R0 3264
D G RE, Ot 2d i A R A ~48%, A (Al AR 15 FP. fEIRASSHTER (1-10 mMD
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W, B ERAGME RBUE N 0.6%/mM, HZit 100 PG G IR FE 96% A e . HhAh, FRATIF R T HE A
FEL B0 0 L ) S R R [ S AR TR, R T N T S PR AR ) KR et il . X — AR A %
F A R IR AL T m e A . IRTHREMIfR Y TR, HESh T SEm AR AR IR R FE
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CRBEREMHE ) Wi (PEOEOA-LITFSD B A&t I B I I (1 AR IR A JBRs o A% AR B
BER A ML TR TR TR AR PR B ZE 1 Pa LATR, RS T MR (<0.1 m/s) s ), &
FPETE T IR ARG A B AN 22 RIS J1 o X — TEWR VR T B IIh RE B IR AE RS 0 RAS S Ry
T ARSI, AR RENLAS NS B, AT 5 SR A A ks B2 N T Rk B R R 3R 1 B R T %6
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B E AU TR (MOS) BY S A B DR B 4 ) Uit e 1 ke I, (BT A7 AR TR v
Wi 17 AP A 55 o) o A AT 7 o 4% W O 5 PH A AR AR SIO/ST Ao i bl & 1 I R A Y A TR AR
(PUTIOL/Ti 5 PUTIO,) . PUTIOL T {4 /R4 7E %5 T4 200 ppm Hy FmiA R A F] 5.3X10°%, % PUTIO,
LA PR T2 300 i, AN B R 47 A B RV a0 o i PUTIONTI AR AR -V REIE 70 B2 9,
Pt-TiO, FHIAITE LI H 7 5 A 52 iy 1 AR SRS (R U B, T4 oK B G A T B RRAIS 1 Pt i LI I]
Bom AR, RIERTE RN . AL, TiO, PKE NI RS e m 1 TIO, IR s, A
T2 A T2 () SR N o L IR 72 A3 T MOS 2R SR A I8 1) =5 i 92 P RE SR AL 158 (A 7 S B o
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AT FEAE I G ] s A T RO HTER T 5 383 51N NoHa-Ho0, BEDSEHL 1 X5 7SI ARG C(AgNPs)
R RO AN B R R ARG B % . SKIRZ R A S EEZ BB (DFT) TF5ERIT, NoH.eH,O £ AgNPs
M I RE A Te 2 1B AE SR A, R R 1 BRI, X LR DU BT TT R
BRNIRVS o B RESHR 5 i Fl H B JFAE 6 5 481 NoHa HO 55 1F NREAT & R ATl % 1 )R EEnT
Fitfi I 2220 10 nm (1] AgNPs, FFE@N 7RSI AR G T 4 . 32D, AT i 10
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AgNPs 5T CIHR:E RS AgNPs EAT IR IFEET 1 RGixt Lborbir. WFFR], CILARRER) AgCl
TERAFAE, WEBARG 7 RES RN T . AHELZ T, R0 41.1 nm A1 29.8 nm ) AgNPs ZE1Ki ke
SR N R . ARBEFUAR T BB AU E ) AgNPs ST A% 5 g, [RIN4E7R 7 AgNPs R
SRR TEREZ ] ) RERR R .
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AEE TS R KA

B Reg e R AR B S DRe v B IR, BONAT S TR S v 2% £ 1 R R S S50 . BT X AE R
il 328 4 A M DA 45 44 P G FE 1 5 T BB R (PRSI, AW AR H — PO B S A BIE (LIG) S5#v
PR (TPU) WS RS G RALRNE, SO 7R Relg s (LIG-HC) MZsiilE Stkaethifh. Eidhs
HEPTE LIG 28, TPU JUMM Ry, S5k R fE KOt EF MRS, BT 1 LIG-HC m B HEE R
Wi, AR B A RS (5100 cm?) 55 (1-10 mm) 5 A-W0RE AT 428 8 i R SF (0.5-5 mm)
SR GSIABIATEIRERTL) 5 FOW R T LR A S R IR . BT T 2450 re il &
WL RGN, HE—PHER T TPU sh8E BN m e Wfaett UR4mEE ik 8.2 MPa) 5 LIG —4
FLHKMIZE R (S 36>1200 Sim) S G P EIGSRALNE,  E T S 1) S 1 g 2 e S Ctt ) /4% 1)
B IA 5.8) « mRBUEHAEK (GF=15.2) . TN (8-12 GHz AELFE i AL FE>45 dB) K F:3))
PEEH (FEHINPGEES50 °C/s) i ES AL . AR HAEf 23 A0k i B P 71, BRI T R
LIG-HC [ RENL R R RS0, RIDSEEL T2 /UK. mili . EshFHRR . TR F1HR S S W A
KRR e B ) 2 ThReft G, AT —RITEREREE . RIS MG E e e &Rt 7 “Mrl-
gEh-Thie” — it BEnE.
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R AR i s . VETEHR AL R AU B A BOR, A R 1 AT skie, R 1wl
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PRI RO SR FE DL TR vy H S AR (IR A O e SO0 e Ve BE s 3+ 7 FEREAR S RN 5 BB T T, ANt 7T
H AR T X R PR AMRIRIRI B, AU RO E 1R X SRS “ 47
7 (ARG T i AR UL S BB FRAS KRR R 1) 5 S S5 A [ IR R D A LR i i AR 28 BT, R
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TR IR BRI B B E 2 T LU PP AR S M 2 A0 70 7Rk . SEimT L
TRE B HIVERE, RIUE 2 DhRERHE, BT DUE AN R 20 (A U [ RN, RIS A B b 57 I
BRVERE . BATH SE 78 BRI AR BT & VRS, W IR SRR T AN AR S A E Al 4
Jrid SRVERER RIAT TIRAIRER, 1240 7 LM RHELLAMDE RN . SR, ZDAM RS AN L
FF ATV SR, 93t f TAREAE D REM RL U A BE— 20 K R BE 1 H:Aih
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TIMIR

TEMEME A — M E TR SR, RO R 22 Re . R M RN T, B2 N A
TR RS, R A NI R EME SR ) 1 HAE S 2 R B R o R IX — TR R, AT I R
BN R BT, SRR AL S T R AL, FRER R AL W] 2 AR IR AR T R i M RE R

—J7M, SRA B N EEERKBEREGKLE . Bl EES R eI SRENESESAEREAR, K
T 6 7 KK E TGN K ZE (Nano Lett. 2017, 17, 7323) ,  HIT K HIKAR HE e I LR A0 S5 A0 25 T 2k
A, TN AR RS, e T B A 60% AT b & K AEGNOKZL (Nano Lett. 2020, 20, 2478) .
LU, o3 Sl iE I S ey A — D A Kk i & T KA LN K 2 2147 (Nanoscale 2016, 8, 2123; Nano Res. 2019,
12,2723) o FETRKEEGORE LHATEMEE, 73 3R T B T R RS RS, & R AR B R S
AR (Nano Lett. 2021, 21, 4864) , DL 2 DRk 1L 4% (Appl. Phys. Lett. 2022, 120, 130501)

F—J7TH, K A R 7 A R R SR S BT R RS R . TR T PRI R
fEHESE (Adv. Mater. 2021, 33, 2008171) , ST BT THIBT 7 oA EC ' BRI 2% 5 A8 5 8 it I AR A% JK 2
(J. Mater. Chem. C 2024, 12, 5826) . JEiTHFEME ¥ 1T S TERERSE AT 4514, SEBL T B SCHERERMSE TS 300%
KuJhiffifE (Adv. Mater. 2024, 36, 2313603) . i R AL RRC RIS, (F15 5 TE 3% S TREA W EA
120% KA Frfifi i (FlexMat 2024, 1, 150) , SARERSARN AT i B 1 3452 7 3kAit

ZE L RTIR, BATTE S B GT SOAR TR I X, AR AR M R T AL S R A TR AR
5¥i5i%

D17-17
T [ 6 1 7 FRL b R SR 2 ) 20 S A A TR U
TITHE, A, 7S, THiE
PPN

PES T LA SR R I R R PR R IR 22 2 (oG HE . ARHE TERIB RS L LG (CoHp) AF IR SE
FIITE bR S ——1% A 120°CIRRIZ WA I BER B SRR FFOT R T itk fE PtO/PYSNO,
REMEME RS TS M. BT EALA S heaiiR R (e 700°CTZ240 |, FfhiRz
PUPtO, ELAY , il 515 21 v R B ZAGRBURA L o 2T F I TREMEE S 45 5 Rk 4, SELR B AR L
B TIER R R IFEAE T RO, BRI HME KA PERE: fE 120°CTARRAZ R, X 500 ppm Z
Wi IR AR L 67 (HR2E SnOp $2THIL 8 %) Wi NLK B I [ 46K 28 21 /60 s, AR HEVLAC AR F I AR
FERIR L B 1o £ NCM81L FL it AR A SR AL Se e i, A% IR SEBLIR AT 15 70 R il . B 120°C T
VRIS R RANR R B i B — Bk, A RO 1AL e iR A% S AT RE SR 1) e e K. AWFTT
AR T IR O BRI B2, @R AR 5 A TR P R S, Oy it s B R 5t
Sefit T R TSR AR R T 5
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HUZE S S 405 W R BN ERAE S, SR A S IR IME 5 A PR DB AR AL, it
FERH . O AUEAE R IIMEIR 3 SR, T AR ™ E R AORE RS, DRI i R U 3R B A A = 2 W A i
RGP AESCHE B, SR, Al e R R B R Bkl . BUA AR R AE BRI, SRalkT
FEL P (L AR - BB S T ANAR R ST FELT s 3 FL SR S W) AR 3 L R A A R S 9 R JDRTES RSU e 9 1
HFHEMEAR SIS 5 2K, B ATRIE R AR BR RBEECA 5 pV-N", e LU W I NVRAE (5
SAMKIT R KBHITE T —FRCESIR S SRR SR AN il 92 widH R & Rl i
MEAE AR E B EAE 3D LR GMMLZE T, WSV BOESE T B, AR08 i T RIfE;
ReWs B ES S A ORI e/, FRARFH BT HAAEATRINE, &N AR -
Z AR R R 20 wVANT,  LLZ AR ) B P AR T 40 400%. R BRURE ()0 — R BR A ol A A
SHIEA PR BT RE, AWTIRERE 5. EaEm U OUUEIAE R . tesh, iZHGE Tt —2 5
Plassf I FIEMAs 7, SEREIRE RAL ARG T EHRA, EfER SO0 T A il bE b (1 A\ S2 O SEin
B RXIUTAEFTREN T A i VERER B AR T TR 75 170, H0R BE 22 8 RE T 28 SUMLH
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E-TF Pd/CNTs-N-S H &bk B b 244 B il % L&
4 b
IR Tk K2

EEET, WRGKEITEL, RIEHB S AN, FHK Pd FiE7E S FI N B2 MRAKE B HT
— PR TIRGPKE Ml (PA-CNTs-N-S/GCE) [M#I R Z % (DA) Hifh2 A %/Ees . Pd-CNTs- N-S/GCE f%/%
PRI LMETEREY 0.001 mM £ 2 mM, K RBERA 3.56 nM (S/N=3) . Pd-CNTs-S/GCE RERIHTE, VAT
I NI S B MRABRGR A FAAR TS R AR TR, DA 3545 5 PA PRI R 70 SO AN LA 2R T A
Pd-CNTs -N-S/GCE f&/&# HA R AFMHEILE Fove tEA R IFMPTHHiag
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E

A LREBARBE A IR A A

S P HREEME AR T it PUE PRV L A T R M S Rr k. RO HIR 5 T 4905
AT S B e S IR AR e SV SRR T A, HAERARORRERE ke T &
FOBHIR PR RE; SRT0, AR GERUIIEJFLER] 2 A S A RS HERAS E V22 . J0RL AR 45 ¥ 2 Xk DL
A AR ST R AR o PRI, ARHIE FER A S A AR KA T2 ) 2 1 P42 0 1.5 um 1SR BRI M
rEEA, ek BRI 5. RIMEHNEE . 45 5 e B AP S5 . R MBURIESE S, AT
A R SR, PRI bEAEGE, JRECEEEATLUAS] 102 glom®. NBIEHPERER B, KA
T 5 M E VAR S8 70 Al B g S AAROBHEEAT X bL - S5 SRR iR S R b P 46 (R SROBL
BRI, RS SEEUEE BT, XA T RS e R A I R b T D) S K
B, (EHEBUEAT N AU RS IR L ma ARy, AmTERE R RORE A R P A s
R RHR AL 7 OB RIEERE, BA T RN TS
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T Nafion [FEZ HAFRG % P A8 BE AL 2242 AR F T AR R <A
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2. AW 20 B EEORTT TR
3. It & E b
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4. et R ANRERE

HE (HCHO) A y—Fft 5 it 0 5 25 VI AH ¢ B NARIE B SR 0FR £, wTiEd H ppb 2000 iR &
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Design and Research of Electromyography (EMG) Sensor Arrays for Accurate Gesture Recognition
Guangmei Hu, Xuanting Wang, Yuwen Ge, Jiale Yang, Ge Ren, Anneng Yang
Kunming University of Science and Technology

Surface electromyography (SEMG) is a crucial electrophysiological indicator of muscle activity and has
significant potential applications in various fields, including motion analysis, rehabilitation medicine, and
human-computer interaction. However, traditional rigid electrodes, which are constrained by their high Young's
modules and poor conformability, are highly susceptible to motion artifacts during dynamic use, significantly
degrading signal quality. Additionally, commercial electrodes typically rely on conductive gels for signal
transmission. Prolonged use not only tends to cause skin irritation but also leads to a gradual reduction in
adhesion due to interface contamination induced by sweat secretion. In recent years, the rapid advancement of
flexible electronics has introduced new ideas and opportunities in the field of wearable bioelectric sensing.
However, existing flexible bioelectrodes continue to face a significant challenge-achieving a balance among
conductivity (contact impedance), mechanical properties, and biocompatibility. Additionally, high-precision
gesture recognition necessitates the synergistic analysis of the spatiotemporal features of multi-channel surface
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electromyography (SEMG) signals. Current systems exhibit notable limitations regarding signal acquisition
density, signal-to-noise ratio, and algorithm adaptability. The development of a functional material with high
conductivity, stretchability, biocompatibility, and stable adhesion, to construct a multi-channel sensor array
featuring high spatiotemporal resolution, supplemented by machine learning algorithms for precise gesture
mapping, has become essential for advancing the practical application of flexible SEMG technology. This study
is dedicated to the optimization of materials, devices, and algorithms to develop a high-performance flexible
electromyography (EMG) sensor array, thus achieving high spatiotemporal resolution in EMG signal
acquisition and gesture recognition. A hydrogel skin electrode that combines high conductivity, high
stretchability, biocompatibility, and strong adhesion, significantly enhancing both signal quality and wearing
comfort is developed. Then a multi-channel EMG sensor array using a low-cost, simple photopatterning
technique, which is equipped with high-precision signal acquisition circuits to enable dynamic monitoring of
muscle electrical activity is fabricated. Furthermore, advanced machine learning algorithms are integrated to
extract and classify features from the multi-channel EMG signals, establishing a highly accurate gesture
mapping model. Ultimately, we construct a flexible intelligent wearable system that offers lightweight,
low-power innovative solutions for human-computer interaction, rehabilitation medicine, and other
applications.
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Electromagnetic Wave Absorption, Favorable Hydrophobicity and UV Protection Properties
Longxia Yang “**, Faling Li***, Haicheng Wang"**", Changhui Mao™??
1. State Key Laboratory of Advanced Materials for Intelligent Sensing, China GRINM Group Co. Ltd., Beijing,
China
2. GRIMAT Engineering Institute Co. Ltd., Beijing, China
3. General Research Institute for Nonferrous Metals, Beijing, China

Multifunctional electromagnetic wave (EMW) absorbing materials have attracted extensive attention
owing to the increasing demanding for absorber applications in various environments. However, it is still a huge
challenge to implement these desired functions simultaneously. Herein, a flexible EMW absorbing film
composed of polydimethylsiloxane (PDMS), FeCo@SiO, nanoparticles and PPy-Ag composite with
hydrophobicity and UV protection properties is designed and prepared. Benefiting from the magneto-dielectric
synergistic effect and multi-layered heterogeneous interfaces, the synthesized FeCo@SiO,/PPy-Ag/PDMS
(FSPA/PDMS) composite film exhibits excellent EMW absorption capabilities. The minimum reflection loss
(RL) of -29.8 dB and the maximum effective absorption bandwidth (EAB) of 5.8 GHz with a thin matching
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thickness (1.77 mm) can be obtained. Furthermore, the low surface energy of PDMS endows the composite with
hydrophobic functionality with a water contact angle of 128.6< Simultaneously, the conjugated double bonds in
the PPy polymer can absorb ultraviolet (UV) light, while the Ag nanoparticles can both absorb and scatter UV
radiation. This combination enables the FSPA/PDMS composite film to demonstrate exceptional UV protection
performance, achieving an ultraviolet protection factor (UPF) value as high as 143.46. This research provides a
new strategy for achieving efficient EMW absorption with a thin matching thickness, alongside favorable
hydrophobicity and excellent UV protection. We believe this work holds great potential for practical
applications such as aircraft, military tents and protective clothing.

D17-31
Design of N, O-rich functionalized core-shell adsorbent for efficient extraction of Co(ll) and reuse in
oxygen evolution reaction
Huizhen Sun', Xiuhua Chen™*", Wenhui Ma?®, Shaoyuan Li*
1. College of Materials and Energy, Yunnan University, Kunming, China
2. School of Engineering, Yunnan University, Kunming, China
3. National Joint International Research Center for Optoelectronic Energy Materials, Yunnan University,
Yunnan, China
4. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization/Silicon Metallurgy and
Silicon Material Engineering Research Center of Universities in Yunnan Province, Kunming University of
Science and Technology, Kunming, China

To address the critical bottleneck in the sustainable supply of cobalt (Co) resources for power batteries in
new energy vehicles, this study proposes a multi-level structural engineering strategy to design and synthesize a
core-shell adsorbent, UiO-66-NH,@TpTTA-COF, enriched with N/O active sites. The material exhibits
excellent Co(ll) adsorption performance (359.9 mg/g), selectivity, and recyclability. Its high adsorption
efficiency stems from the synergistic effect of coordination and hydrogen bonding between the N/O atoms and
Co(ll), as confirmed by experimental results and DFT calculations. In line with the concept of green recovery,
the Co(ll)-loaded material can be directly utilized as an efficient electrocatalyst for the oxygen evolution
reaction (OER), with an overpotential of 270 mV and a Tafel slope of 77.8 mV-dec™, offering a promising new
pathway for cobalt resource recovery and recycling.
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D17-40
Design and study of a multimodal wearable sweat sensor
Xuanting Wang, Guangmei Hu, Jiale Yang, Ge Ren, Yuwen Ge, Anneng Yang', Xuanting Wang
Kunming University of Science and Technology

Traditional sweat detection techniques often suffer from insufficient integration, intermittent detection
processes, poor skin compliance, and low levels of intelligence, making it difficult to meet the practical needs
for dynamic, precise, and long-term monitoring of sweat biomarkers. In recent years, the emergence of flexible
multimodal wearable sensor systems has brought new possibilities for the simultaneous monitoring of
physiological parameters and sweat biomarkers. However, challenges such as the complex miniaturization and
integration processes of sensors, signal crosstalk between sensors, and difficulties in fusing multi-source data
still need to be addressed. This study introduces a flexible, multimodal, and wearable sweat sensor array
system,which is capable of simultaneously collecting physiological signals (such as skin temperature and
electrocardiograms) and sweat biochemical indicators (such as pH, sodium concentration, and glucose levels).
By introducing a low-crosstalk sensing unit structure and flexible interconnection circuits, the system achieves
synergistic acquisition and complementary fusion of multiple sensing signals, significantly enhancing the
comprehensiveness and accuracy of health status assessment. In terms of material selection, high
skin-compliant substrate materials are used, which not only improve wearing comfort but also enhance sensing
stability. The system integration also includes a low-power Bluetooth communication module, enabling
real-time processing, anomaly recognition, and remote transmission of sensing data. Human wear experiments
have shown that the system can stably record changes in multimodal physiological and biochemical parameters
before, during, and after exercise, and accurately identify potential health risks such as dehydration and
electrolyte imbalance. This fully demonstrates the system’ s potential application value in scenarios such as
exercise monitoring, sub-health screening, and chronic disease management. The integrated, intelligent, and
multimodal wearable sweat sensor system developed in this study has promoted a shift from single-indicator
detection to multidimensional health monitoring, showcasing the significant innovative value and broad
application prospects of multimodal flexible sensing technology in the fields of future personalized medicine
and digital health.

D17-41
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D17-P01
A novel hairy-skin-inspired tactile sensor for multimodal sensing application and handwriting input
Wanging Xu*?, Tianyu Zhu*?, Hongyi Tu"?, Min Chen®?, Lan Shi*?, Limin Wu"?"
1. Fudan University
2. State Key Laboratory of Coatings for Advanced Equipment, Fudan university

Electronic skin sensors, capable of sensing various human tactile perceptions, offer significant potential for
the development of real-time health monitoring, Al robotics and human-machine interface (HMI). While e-skin
sensors with diverse materials and designs have been widely adopted to track human movements, detecting
intricate finger actions, such as sweeping or sliding along a certain trajectory remains a big challenge. Herein,
by mimicking the cooperation between human hair and the follicle receptors underneath, a novel
hairy-skininspired tactile sensor assembled by a well-ordered magnetic micro cilia array and an anisotropic
magnetoresistive sensor is rationally designed, which exhibits a maximum sensitivity of 3.14x<10* N*, a
working range of 1.6 N in positive pressure sensing and six directions distinguishment in sweeping operations
monitoring. Additionally, this sensor is applied to the fingertips for novel wearable handwriting input with the
help of the multilayer perceptron algorithm, which provides a promising solution for HMI.
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SHIRTHE 10° Slom, REBTBALG T VEIRE 3 1% . ALP AL FEBERR Eh /K MR MA-Alg/Ca” <2 Bt 45 1),
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M ifi 5 Z AL E B A SR, R EY-ER Y WU TLAE RSG5 1 8% 152 I HEI AN s AR E 1,
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[1] T. Xu, L. Jin, Y. Ao, J. Zhang, Y. Sun, S. Wang, Y. Qu, L. Huang, T. Yang, W. Deng, W. Yang. Nature
Communications, 2024, 15, 10876.

[2] C. Liu, C. Wang, M. Huang, Z. Zhang, J. Qiao, X. Han, J. Wang, Q. Zu, X. Zhou, H. Jiang, L. Zhou, S.
Guo, M. Zeng, L. Fu, L. Yu. Advanced Materials, 2024, 36, 2410383.

[3]J. Hu, Z. Liu, P. Yang, S. Qin, N. Li, W. Ji, Z.L. Wang, X. Chen. SusMat, 2024, 4, e250.
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[1] R. Yuan, Y. Yang, B. Zou, Y. Zhang. Chemical Engineering Journal, 2025, 510, 161414,

[2] Y. Yang, S.Yang , Xia, X. Hui. ACS Nano, 2024, 18, 24705-24740.
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D17-P10
Rapid in-situ 2D-MOF/2D-TMDCs growth strategy for Humidity-Independent NO, Sensor
Junwei Zeng"?, Weicheng Jiao?, Yue Niu*"
1. School of Physical Sciences, Great Bay University, Dongguan
2. Harbin Institute of Technology

Two-dimensional transition metal dichalcogenides (2D TMDCs) materials are widely used for
room-temperature gas sensors. However, the effect of ambient humidity on the 2D TMDCs materials-based gas
sensors would cause unpredictable fluctuations in the sensing response and hence significantly reduce sensors’
accuracy, which is still a large challenge impeding their practical application. Here, we present a novel rapid
aqueous synthesis strategy to in-situ assembly a 2D metal-organic framework (MOF) UiO-66-NH, onto
mechanically exfoliated molybdenum disulfide (MoS,), where UiO-66-NH, and MoS, nanosheets are held
together via van der Waals (vdW) interaction. Owing to its hydrophobic nature, the UiO-66-NH, serves a
water-isolated layer and the UiO-66-NH,/MoS, gas sensor exhibits near-constant nitrogen dioxide (NO,)
responses when humidity varies across a wide range from 30-80 % relative humidity (RH). Moreover, the
sensing stability and reliability of UiO-66-NH,/MoS, were substantially enhanced at room temperature. The
reported rapid aqueous synthesis strategy is expected to be a highly attractive approach for in-situ synthesizing
2D-MOF on 2D-TMDCs, leading to a new alternative of gas sensors with excellent humidity-independent gas
sensing performances.

D17-P11
High-precision electrohydrodynamic printing for cross-scale cylindrical surfaces
Qingshuang Wu, Hongyang Wang, Dong Ye~
Huazhong University of Science and Technology

Based on polarization-driven electrohydrodynamic printing (PDE), this study proposes an

19



B RER 2 2025 D17 FREAL D REM BL 5 85

electrohydrodynamic inkjet printing method for fabricating high-precision electronic devices on
micro-cylindrical surfaces, addressing the resolution and accuracy limitations of traditional techniques on
highly curved substrates. By inducing favorable Maxwell-Wagner polarization via the precoated dielectric layer,
the reversely polarized spot brought about a significant drop (~ 57% for ceramics) in the operation voltage as its
induced electric field and a negligible residual charge accumulation. Thus, ordered micro/nanostructures with
line widths down to 300 nm were directly written at a stage speed as low as 5 mm-s™*. Employing this
methodology, high-precision temperature sensor arrays were fabricated on micro-cylindrical substrates with line
widths under 20 um. The sensors maintain measurement errors within 0.5 °C across 20-100 °C, exhibiting
resistance fluctuations below 3% subsequent to 1000 mechanical bending cycles. This technique delivers a
high-precision manufacturing solution for smart electronics on ultra-fine fiber surfaces, advancing the
development of wearable devices and implantable systems toward functional integration and intelligent control.
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