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E10-01
&R P AT AR
B
NS i PN 2 R B S I o U

SIEM B AN BRI . A SR Rk, A, B RN IEEX 28
AR IE B B . ARG I T -0 45 28 BAE F I 48 i JGU A IR 5352 i F 1 S s T AR 45 SRR, &%
ot & Jd v (R 7 A5 8 Bl s (e BEE L, SRR & B I AR GEI TEo. SRITT, 1% R 5 S8 A7 16 S0
Wit ERyEeE, BRI RIPRES SR E TR R W, [HNERAAEAHEN,, ffkx
IR T AR AR BB R SE . AR AN FhIE T AL IR B IE 5 B B H AR R e B oK 124 R )
BRI, ZONETI W AIE T ] B SIS AT IR AL B S g, NI E R — R s sl 1 LA T
AANME—B ENA-AREAZ EAERAT LSS, SR AZ FRTFIRE R . RIS, ATRIE
TSR AT £ 18 B R AL AE Bl PRI RE b S0 7 483 Sh R SR A S5 1) 5 2 W) - A B A P 2 A
BUHCH), ARE—HET 8. (Nat. Comm. 2016, Nat. Mater . 2023)

E10-02
Ik ASHORH BT B =4 R T B RAE
AU, B, R BRI
1. HERZEMRIRA R

2. Department of Materilas Science and Engineering, Johns Hopkins University

FEFSMBHJR T HEF AT WA, FEREA P AR T - A% GER) G5 A RAL T3 VRN AE i A 22 Bt
TFENAE RSP RS2 RO S E R . S AR T B4R 7 SR RAL TR & ef =
A RAE IR TR, RO T SRR T AR I REAT PP A o X8R BT S SR T HESL LT
SR IX L6 [ 7% 2 1) e AL AR AR G M — R RS AL TR 10 DMK Fr P AR S5 o 2R DN e 4 2
it AR dE S BT R A R

E10-03
Pk X R =g REH AR R AR S A
Tt
1. HEFBZRE BT TEREA R [ ZAE 5T 0
MRS AL S5 HERE 2 IR REMEEM AN R EM TN T2 —. AL AR fa e i

72 BRI SR B AR AT T OB AR R 5 T AR RS A . %48 — 2. SEM. TEM oK, &M
THRRIERRAL, 0T YWRM AN EICREN 1, SRAFHE SAAE A AR S AT RE. JEER, X 4
LB BARBIED KR, TTLSRERAES . WES. TR, Z4ERRMININEHER, SR
A1k 50 AR AIREFA AEHT AR X B2 =4ERHOR, GG T R AR S G B VRHOR
TR E et ZHERAEBOR, I G mtE AR R i im A S e it e . AR AL R makdffe
ARG SR ] S TR R HA AR DU TR T S AR R I BAR R G20, 1 B oK = e RAE S,
ARIETEM 2 HEFB AR RO S AR AR RE P IR AT, DUIORTE 2 Je it bR A fR (it 2
518 # .
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7 REEESRITIN R S B B IR R RAE
LR, AMEL TEY BREE Y Poulumi Dey?, H¥El, #EIS!
1 B RHOR
2. Delft University of Technology

- EL A () Ll s FE R L i ek 1k B, #RE SR el 2 A TR UK . RER R PE 5
S BRI R, SR Txxx FRER A T R T R o SR R e . AR SCER R IR R, R
ERRE—MERE T IR 1AL ST, A Txxx REBE S . BFRRE, A
JRF4 B2 IV Al-n(MgZno) ST 2 = A R AR EAL A (-3.16 eV/HD; 24 n(MgZn) FHAE i 5 R R
LA, IE AR RES FEOZ AT 5L 86.6%, M SFERL T I A & Rre AFLE&M T (100
MPa AL R I 427°CHAREE), Mg FT Zn -0 1) T ) i A48 AR AR S I R 3R 52 T 53 £
XA AT FIRE G940 R X IR FE 2 83 MPa; 2 — MR B il S H 0 S B R R, Er Al Cu ok
X di T4 A B IR THE 20518 2.07 eV A1 0.24 eV, 1ij Sc 2RSS Zn AL, Bk o R elia Fl T & A
SREEARTE, BT 03 n(MeZnp) HITE S AL 6 T80 59e b8, IR 7 RS R® KT 0.92 AR &
SO IR LAR S IR, H4% T AR A4 1E 0.1 M NaCl JE i IREE T (55 5 A 450 MPa H 2 558
i 30%, JEE LA 9-0.694 Visceo

E10-05
Al-Cu && A4S ER M REEAT AT AR
Fredt, IsEme, HmRAE
1. HRKH

FLESIN S AR AR L — Fh AR I, R R R R KBRS R I A, HAE MR
J1EAERE S BREA AL LA AT B ARSI AT AT NS D TR R E A SRR Fu g AR B, EVE KGR
G &, 12<110> T4 FE PR IE H 2 0 55 HAR > T {1103, SR 10 H B AR 7] 43 A REAE AN i S5 AT LEE 25 4 AT 22
AT I 45 A 3% S B SR A I FVE AR AT B 32k AL B AR AR = 4E M) 77 (tomographic crystallography of
dislocations, TCDs), W7t 1K Al-Cu & & R AL = e R E A I AR FEAT N, B IR E RS
() B R SRR S ML AT N2 RN R R . 4B RIESE R EIR, WKE Al-Cu & & A 2L ALE R
¥, H Burgers REN 1/2<110>; £ 70%NC PRI A & 1 Hal 7) BUE R {110},  H 3= 2250 A fE[101] br
P LA = £ X [17[101]-[001 3L AN [101]-[111 )4 B 3T, i 5 A 20 A 4E 0°-17.8°Y [l N o AR 57 i A L) v 25
OIATRHIE, PR R B AL A =28, R il 43 il 9<100> . <110>FUAFRME2 5. BB THE R, AH
X AR () RE 22 P e 30T A7 85 PR I ) s A0 43 A 70 26 70 R r) {110} B o b A, TR N4 S 56 RTAH ¢
IR = ZERRIE R ST 78 0 R W T Rl AL I B R R TR A AR IR Il . 2 AV i R R
FEM EARMER, 74530 BEEUE {10L16E A8 T 107 48 B 1) 5 G AN B [ Bl 2 = 2 B9 067 45 T I AR AR TR A

E10-06
EH T/ X FTERBEN B PBX XER YK RS S RAE AT A
ISy i
1. P E TR ER BT 7T Be AL AL R ST

RIRGEEIEZ (PBX) e — LA YIRS S NIES A . SRENEZ SRR N 2 BRI & bRl 3
H AL & SR BRI ZE ), FEAP LRI E R A LR S AT AL, X PBX YEZGI0 12 MR A 2 Ak R e A EE
oM . AOKIERFGSE PBX VEZGERIATE AL ROV YR, 2 T Shia s RO e AR e i) )/, A
FLLANMH X BFREURT (SAXS) HIANEEAL, EF0THEZ] Sk ¥y AR PBX JEZS, 43l e 1 X B4 K )
FHESEMIRAETT 5. B R FAE=4E SAXS $iR, SEIL T MEZ) B i rp GRSk P S5 M IR AE, R IR 1,3,5-
—HE3E-1,3,5- = F I O kE (RDX) Fl 1,3,5,7-PUAEE-1,3,5,7- DU R AFAEht (HMX) 24 B i Fh 9 K 2 sl
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FEAX A EPAT I ORGSR, iIECA 9 RDX 9E (001D &b, HMX i (011D EhMl: %5 a5 HE2 ik
(AR FH R /0 B T 70— 380, D50 0 P DR R P2 ol 1 Ji DAL i A9 ot 1 ) 1 P R e/ N BRI T T2 60
LR INGOR PR LE I RAL, K T T3 AT AR SAXS R, ARIX 7y 1 HE LM R A iR i 5 A
PRI RIS AL o BT P 2 P2 UL FCVRCIR I T DAY/ BRR B ORE 2 18] S S B ORI Sk B 454, 3R
FFRURL N S AERA T BCHE , JREId B FEAR BB EAT S0 E . X T ISR PBX JEZY, KR 13T SAXS
MR ARRALEAR, filf gk T PBX SRR PG TR AL MM Se4h, ML SAXS. 35l 8
SETFBWTT THEZ AR S PBX M5 A KE B R rh oK i b AT AL 1 0, A IR P B T2 T ey 2 1
RE AR T A ZE AR AR R SR BRI 2034k, 7 AR BT kB s 8K RUBE SR B R 2 a7 U 3R I N 4
OKAORE 1 AR K B R RUBE AL ) T 28 55 R

E10-07
BT R RS AR 2k s BE S MR AT i
2Rt DR, mREL FTE Y, XIRET L Sergei V. Kalinin®, ZEHEEt, 2T
1. HEHERT

2. NP R o i IR A%

BB - MELRESI R, CAERmERR. MHBAR. 65 RAEMR IR IR 45 55
ZAUSASF BN o FEBREAT R 2 RAET-Bh, 6 ZUGE B (Second Harmonic Generation, SHG) A
AR SRR TER R A AR AR A BRI T ) ORVE. AR, HETI SHG 2% [a) 4 75 22 8] 8 A
FAHE S IRIRIRES, FULESE BENEIR. WSR2 & SRS SHG MRk, HEmixt &3 m)
PRI BT KGRI AT, XA T RO AR B0 E 2, WA EIF R 7 —
BHABOEAM A SHG Bfs, @ik S S /R e tESE Il T SHG g ik, FELL
(K,Na)NbO3 H @b fE N R R J o T HAE Bk R BRI . B A AL LA 2 A T ER HL T 2
AR AL AT« BERAEXS B K KNN (AR IR A AR GS 2. BRAh, %I FIRE R, Ao I M P e 2 i
SIATER AT AP RS HEHD AR R BESE R, TG RR 0 TR MEMA RN ZeI0 MR, IX 82 SR, SHG 1 itk
T AR AR JeE S5 M R AE P B BRI S,  FOE v IR 2 — 2B k48 .

E10-08
T RAHH EBSD HiARK £ ARG A IBIRTL S S e BT
PR, REATER Y, (ERZE Y, BRI, TR
O S PN

Z A RHE K AR RST8] A AN 28 S B AR DL AR e A L AT A 5 52 i AT 3G AT
o H AT 2 S b SR (R A D RV E AR LB e E . TR AT SR (EBSD) N
—FRT AR S WL RUE BRI AN 2 (8] 73 A B RAEBOR, Cl) 2 S AEM R AT SRR W g o, RT3
THERAHRI AL GE 7 b EBSD ATHT B b € A AE IR 70 R LALREIL R 0.5°, BRI T AEHMES M
PREERIRAL . Je T 2R ¥y BFEGMREE (I-DIC) HImBAREEE EBSD 70 Hriaidk il LUK ) 70 HE 3 4R i
% 0.01°, fH75 LA 5 {0745 2 B (I RS B H 1 28 1012 m™2, AS S04 & s HUADRS F EBSD F AR SR A7 437
S, N2 SRR SR SRR AR I R T 1) JR) P A R AN ) L AT 6 5 (L B B A AR HEAT W T . WFTER
IRV E A T RE T, R e 52 1) LA 55 A RIS IO, A i RO BRI B I AN 51
P, A EH T EEMAREOR (DIC), RIS MER AN B eE A, BT T R
HEAR R U T BLES AT R P AR 0 3R, P& BT AR IBNE G TR e A SOt — A ok L AT
AL R R AR S VA IR TR B A AT R ORI, I e ST B T 2 AR SRR AR T
ML
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B I B R RN BRI E B e 1
A
1. o ] AR B £ A PR A ]

B B R 2 AR SR T R SN ISR 2, FEAA 2V RE S ARE SR A iR A 22 A T SR B IR R
EEREAE NI A RS, JeiEM A bR fEBOR BRINATRZ 02 RE, AR R A8 sl oy A
S o B0 R IR 2 R REVE A P A7 AE i T 0 2P RE DI BE 0 AN 2 S i R AR [, T A XNEROR,
Bt 7 2@ IE N U, TR R iR R R il RO R R K, ST T M R i -1600°CHE
Wi SRR K R AL SRR SRS A R A R RE AR R R, IR SR f
5 ] B M ] A B R R AT R

E10-10
TEFEFFETREER-EHE
Rx T, BREEFL WAL, Rt 2 Bokset? AR Y
LRSI ARG &0 b
2. IR

HEARVEN R EBE WA, EaidAdK. AR, JE R 2 S B 20
R B EARGEEORILK, BHITA G O AR R 7 AR e b, (ELANE & T B 2R S i I
FICEITARAN (~4 nm), HlT AR oo, s DLSEIE sl 2 R 7 R B 8. ARkl
R B B 3R G AT S R R PR IR A R SRR S IR T A A, ST AR R T G AR A S RURE SR A 0
£, Hyn TUEAR G T DL 0RO FORG P . R B A e e RSP IR R G R, IFIESE T AR B
FITE ML At AR (g, 80 P AA &Y. BAh, EENE T EMAR. BT R =4EE
RE DA B ik ISR )T S AR IR, R T B2 0 ) A IS AR RS X A P B s P LA SR = 4 T2 35 T
WZ IR R Zr o AR SRAIT FUAE RO TE JR 1 RURE R 8 B A 1 528 T RS A LB SR Bt 1 EDUL A SR 96 U4

E10-11
H R R FHBAEHFRERS R ER-TBEIT AESHRIESAR
RHER*Y, BBEET, sk, 2k, FgRke!
1. PEAb Tk K2

BIARE G BRG4GB U D8 F e LUs e . USRS e DI N S B S5 kL
N TR AR Tk 0, LA A P R S R A B R ) A VR A el by S AR AT T R I A 2
RIFVE 535 R O IR TEAT 9, IR G Ky A Wk P AT i DL IR ARAT J9 ME R T RO M o 24T
FORRRE « BhASSEIN- T 2 PR AL 2 O T SR A O R N B AR S ISR A N . I
RIFEHET L EJRIEIN S IINARRZS . — YR TR TS, X TRk, 58 B AR RV F 45 [ ek 47
FIEE, FAEWREHRER, MEMNRIEE . #SBOCRREEG G . F00, AW SR e IR 2
S BTt IT e S T A it s b e SN ARG, PR R AR SRR RE RS SR R BR324
ARy INEFEY SKORE S EEE R, BT IR A m S ORI 5%, ARG IR TR 7 5
B b — UCHET SR AU % 1] e MR- AN OGS - M R h 2 R 2 S8, KR I, R ilikid
RO R 2 52 2 BR ], DR Rk e S R AN PIRAS T e mAR AR 1) S - T 2
RALIRPEEIHVENIRBOARS K -

E10-12
FEAERESESTHE Hf M B TTRXIRR LRI K
RRSEImet, Wik 2, Gt B, St
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1. PERFEBL S BT AT WA e AR B O
2. FEBFERORRY: MEARAS TR

WEFE T HE (0.37 wt.%) A1 B (0.01 wt.%) X} K4750 44 800°C/200MPa §F45  fE . AR FEAL H1I AT
ZUT AR, R IEIR, HIB. Hf-free fil B-free &4 1% A%y 4r 34 1820 h. 1540 h 1 1162 h, —Ff
EEBIE (D MRS QD EREREONHIE, H2E HB A& inE (1D ARSI B K. TEM 45
R WREAR 1B BE (0~100 h) DASZESTE y AR HIE A2 N, LA T8 I8 v/ 9h kKA 3 A 1 FELAS AT R 0G AR Td R
11 BBt (100~500 h), A4k ZEf CETFHLIE vy S S0048523) (Leid v Bkl PR ek bl v 8 N 2D
ENFA AT, Al R R AR R ACAKCE, 2909 8x10™0 s, 1By (5500 h), S48 BRVE 7 4 5 2
GyGeid MY kL, AR ARG N, FRALE S SRR S LIRS R, HFB A& 1Y
BOKETF v My ESZAE AR (111) 1L L-C By 288 BAE I a3 s AR /7. 4528 11 BB,
HEE RPN EEE (SESF) 2t L1-y'AH M) DOy AHFEAE . JRUEEHIR n AHATET AL PR = e ht /s, 2
EBSD & 7 X35 v/ y/MpsCo S5 AH ST K2 MogCo PN 353572 HH IS AR oy 3 v, 3 1T 175 A 0 A8 LR 124
APT 253K, HfB fl Hf-free &4 A 12~20 at.%B PUR TR AR T A, SEC I BB S g A4
KA, Ga&%2hil; 1M B-free A& RBIN B EFMALEE MK, MARARLHETE, ST
B B BRSSO AR IR A LIRS, IR R T 5, 1E A it R AL

E10-13
BRAKE FIE T2 2 P D057 5 AR 4 9 PR BB SR AR i T R R L
[
1. VLPHHE TR

W BRI K AR, R T A A T R Y T R AR, T v i AR 7 5 KR SR
m, AHFRE HARER FEAT N R R I, BITKT 5 H A SE EAH LEA A RO, #ehE e T i E A E
O AR S 7E JEBE . BRATTIE FUA AR 07 (0 S R, RT LUK 38 e i 40 97 7 ot R T A e (Rt B 1 S 4
NS, T DIBRAN o 4 97 7 b . BRATISR A s ORI 7 i) e I T A 97, 3 3oL 22 i o 5 )
[ 11 P S T R AR §1 1R £33 B P RE o T TR BILAE PR AU BRSNS I Smg/L SPS 10mg/L Ji% )5 & 1. 30g/LClI-+
5mg/LPEG. 0.6g/L BRANAT, HTHRMEFICH, VOB, JisAtERem . R 15 0 6 b %
fHBEATRITACEE, AL, B RBIETZ, ERESREM. FIRENREARRNGE. Bt Pitm
JZEERESE . AW TURZR T 2RI R RO R A S S TERE I, B ERLARAL TR SIS e
T AR EEGS 5 27 L B AP E PR TLAR) P A et P R SO T e Al A 97 i %

E10-14
NiFe-based nanomaterials as highly efficient electrocatalysts for hydrogen and oxygen evolution reactions
Mingpeng Chen**
1. Yunnan University

Water electrolysis, an advanced energy conversion technology, consists of two half reactions, including
hydrogen evolution reaction (HER) and oxygen evolution reaction (OER). However, the state-of-the-art
electrocatalysts are mainly noble-metal-based catalysts. Their high cost and scarcity in earth seriously restrict the
large-scale application. NiFe-based materials, such as NiFe-layered hydroxides, metal-organic frameworks, and
NiFe-based (oxy) hydroxides, have attracted great attention in recent years due to their excellent catalytic
properties for HER and OER. In our work, a series of NiFe-based materials with various nanostructures on nickel
foam are found to be extremely active and stable, attaining the ultralow overpotentials superior to the benchmark
catalysts under the alkaline condition and high current density. Combining with in situ measurements and
theoretical calculations, the active site, reaction Kinetics, and possible reaction pathway for each catalyst are
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thoroughly analyzed. This study may shed new light on the design of high-efficiency electrocatalysts for enhanced
water electrolysis.

E10-15
SLM-IN718Plus &4 y' MK B R E P 7T
A R, St
1. bk K2

AL LMEX BOGIEL INT18PIus A& AT 5, ST AT A R b 3 B3R 1 T BAY
— SRR 73 A ' AH B INTL18Plus & 4. I AR T A& miRfae tt: BA g4
YHHHRFEIL Y AHTE 800 °Cox R AZM A i MC BURRALY, 850 °CLA b y AHFIRRAL ) 2 5 A= R s 1y AT XU
UEE 3 ATy RH PR N E IR AR E) 950 °CH: y'FHIY TC B R84k, il fs e PR B 4« b 5 FF HRTEM\HRSTEM
FORVEGHRAE 7 AR v A S 54 y BAE S i, WHE R WIRFER) y MR H 7 XA R B H 7,
HEAXBES AR YA PR, HEFEFREEZ, fEinHud B e e HLRCR S 4T,
fRRE T PRRE v AH A AN [A)  e  JER A

E10-16
M Z BEMGEHIRFFEL Al-Zn-Mg-Cu-Zr-Sc-Hf & &HEHE
BT, MR, FET, FEY MM, ot
1. HERF

WE, P AL Al-Zn-Mg-Cu 45 5 B L3015 4 >K A A R A AR 23 Rt ok RS
SRIM, A A — RO & SR B 2RI PE . STk, FRATEAES A LA A AR )57 AE
Al-8.89Zn-1.98Mg-2.06Cu-0.12Zr-0.05Sc-0.05Hf (Wt.%) & & HJIR T — FhEE XU ok 2544« 9 KA i Al
i i KL SR e B SR R VA s O — IR 2 R R, DLE IRES & S 105 - It R e . 45 Rk, 18
ERF AL (~1.2%) GPKUTIEY) a5 & HA R (~52%) FIORH RO A KL sl (0 B (AR &
TERF, 45%%5LHI1AS T MRFE A LR 10 0 vk Re,  Forhhfng 204 655 MPa. Je IR 3% 9 620 MPa. i
KK 15.5%. =S 2R A L AR A G, RESRR 9 KA th A ] Rt h s koA AL =
AR . R R R R T EIN T PSS E A SR, AR R 5] R s R
LA 43 B T 40 X IR A BT U, Rk T R AR R B R . R T AESR T —FPTE Al-Zn-Mg-Cu
A e EZ ERMEEITATE, TR T 2 ERMEEE J15 R, il & 3 AR s i
Ea &SR TR

E10-17
SiC Fi BB MMAS & He BTERBUGIEZ RERIE
A IR UERS
1. PRI TR 22 7 il sk o

T2 BRI 7S IR R AR M & S S A PR Sk 51 T AR SR, (B i T8k = 5% Hot
IR VTS, PG T HAERZ A N A AR ZE TR SIC & B 1R -5 sl B B Sk i
AT N, WA T EEAFER G T SiC/Zr &4 i S NAH I S SURE B A, B T He 5748
MBI E MRS . 5B EY, SIC F(Ti,Zr),(Cu,Ni)HH a8 8 £ AE R4, 12 TiC
KEDAERA, PET REMAE BRI 355 S B S0 R R & 808 5] s IR L. JFR 7 Y
Li20-CaO-Al,04-SiO, H FIF KL T SIC M &R TE ke . Bk IRk 1 AT . REAKA . 5K A A ZE
2 ML FS-FEh F)Z, 5 SIC B B RAFMIFADCEL, $/18 T AT R Bk - #R 98 7 #23K7E 400°C He+
EIRIAT N, JFHER T BEE R IR RN, PR R -BE v IR 2 R s F AR e
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E10-18
ZM-TheE— R & &2 RESWIRE SRR
ZHEy

1. FRRE

HERAL R 7 2 A P 2 SR 1) e R v 9 < SR AR St A BB I BT HRIE 7 R, JR
REVEAI IR S . 2R E & RA M A AT 2R SERAE, B RGO 99K BT RO B R SRy
IRZIRBEH, P ROHEAL AT N s, A HUNSE, WML & TERE. ATl £ E o
HHICAEA IS BT RIS T RO RGBT 2, fE— RAF AL S & & PRI geok i AR R fE
P&k At o SR =48 ST 5T S ERZE 0 1IEIE B A 87 22 R ZS MR IR b S 5 70 2P e AR TR 1
SEMANLEE . 3 I P REI 1R e 70 e AE SRR N AR A 24T D, IRt — il B se R R
AEAR B3 S BT S SRR 7= MR 7 1 YT A BE A 2 FURE S5 A TR RO B AR RO AT HLAT s R TT R W
PERETS 5 IOWOUMLEE o T 782 T S8 IR HR B A 22 RO S5 K A, 4 s B IR AR A B L A SR LR .
FGE Ryt — LRI S5 -Dh BE — AL R & B I RO S5 K R LS A TR RESR Bt T 254k 45 .

E10-19
SALBET I SR R BB AL
i g xt
R S PN &

G SR NIRRT b iR B B R AR, ORI AR AR T o P AR IR el e R KR, K
B R EAC IR S R Fe R FE REE SR T Pk EACIT s s R B R, U IR
SEREIHIE R A 508 o B IE S T BB T R TT, BATA DL A% S b A 2
{055 A I T NI A =2 NIl it A 2 2 TSRt Rva 2+ 2 N i e i P B 7/ vk R R DA 2 27
o FACYIRIAEAR 2 B0 RIS, SR R BV A S i i B AR A R RS -9 BRI R . AL
2R i Ji] B ) e R N F 37 BN T A RS B A (I AR, ANTTRELLE T S A . RS AT IR L
Vo JA B IR Ty, FRARERVA AR, B3R sha e b I S AR K

E10-20
RGP R 2 2 A s BT 5
A
1 S REFT R

TAME R S D Re MRl 2 52 RIS I E TR AR AR T, s ks R RE A s fr o g T+ LRE N
RTINS A TERE, T EAR AT AR . ST RN R B i &), LB AR A
PR AR A . N E ST TE B AR T B (2R AR AT R, AW SR BT B TS (EBSD) J7i:
Gt T HERRAS RO R ST RO RO LAY, A B 1 SR AR B Ctwin pairs) IR ZIRERAEBLR
(secondary twinning) 17 i %2 X (twin intersection) BL% . BRI =, fb S0 022 o 60 2 {1303+ {172}’
5 6 A1{1303-{10 2325 o s VRARA AR {72 A2 3B I R{L30YAR i (FR {172 ®{130})
{130} 25 5 A B 0 vk {172} 28 i (Ron {130} ®{172}); ZRf A X4y {172} 5{130}58 X}
(172} 25 AR AR Z AN 28 S o

N AR SIS HORLIN B 2R A2 AT R, SR T LATIERC R+ m” (Geometric compatibility factor). Jifi %
K5 [K7- m (Schmid factor) Ff7#5kAZETKE e (Displacement gradient tensor) X 25 5 Szi HE E4T 0 b . &5
R, IR IR ZR i, ~93% B A S K JUATULEC R 1, 17 100% 5 AT 5 (R IR R AR B, 150 B 2R
me R A 1R 3 R 2R AR BT REAR R SR B b, T AEBTUI N Jg o i T IRER AR, WS IR ER S AR R 100%
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P E R 2 2024 8555 S H SRk E10. PRI H S LR R AERA
BE foc A o 322 R B DTN AR, 15 0 RS BT )RR Bl TR PR AR R AR A PSR . kAR A {130}
® {172} 5 {172} ®{130} ¥ —AMMHE s, B, F AR R AR S {130 Al AT 35 M E A, X —
FERE R TIRAN T RS X7, 296 R B {172} 28 AR R S AR AR A Ak A8 — k{1123 28 i {130}
{172} i, AHAS 3 ) A [315] A [312] [l o A2 XN [315] 0, {130328 & £ A8 XA L Pt i HA B T 1)
Wrs =2 X ON[312] 8 A, {13028 S A8 X sk A I 4 1

AT H SR (B VAR T R N AR A AR T PTAN N ARSEEAR AR B vp A B TSI R
D15 S AR T4 2 B] 1A AL o

E10-21
i BB IEARAL KL A LR TR AR SR G5 A B AL B AT SRAE
R S
1 AFEBEAROR RS

RGBT BB (STEMD TERE TG REM B PR AR A BRI 1, i or 2. FHE
T 7 CA S F AR ORL A B SRFEA S . BN, Z TR TR R B, EZ MBS i AR d, e NIRLR ) (<100
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E10-22
Study on microstructure and mechanical properties of Al-Mg-Si-Cu-Sc-Zr alloy
Yurong Yang®, Lingfei Cao*', Xiaodong Wu', Min Bai*, Songbai Tang"
1. Chongging University

The effects of minor Sc and Zr on the microstructure and mechanical properties of Al-Mg-Si-Cu alloys were
systematically investigated. The results show that nano-sized AIl3(Sc, Zr) particles form in homogenization,
effectively resist the DRX of alloy SZ6013 by pinning on the dislocation movement and grain boundary migration
during hot extrusion and solution treatment. Following solution and peak aging treatment, alloy SZ6013 exhibited
higher elongation without decreasing strength, which is attributed to the decrease in recrystallization fraction and
grain refinement. The precipitation of L phases is promoted in alloy SZ6013. The improved corrosion resistance
of alloy SZ6013 is mainly from restraining the formation of B'/Q’ phase on grain boundaries and narrower PFZ by
adding Sc and Zr.
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P B R S e = S R AR RS B A 0 o IR 2 s 0] SRl A B 35— AV R X T s B ik
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Bt 4R T A AR 10° s RAR R R A ) R T XU S RL AL . e R B SR AT L . RS
W T SR IwAE . RJB MR B HOR A Vs A H A, A rERATZE 6000 sT, AFTHE 60%IH
R A ARSI IRV RN AR 5 B JRi Sk A R s B DT o 2 B LIS P 08 0 e i s T R B S 350 W AR AT y-(N,
Fe)M ki 4tk E WK, HFiES WL Niv Fe JTCE S, Iy y-(Ni, Fe) R F45 & A A b H A R
1k 11.5 GPa 1 W 41K i W 4K T y-(Ni, Fe) A B 22 57 51 S ) 2 AN A S B T 7= A BB RR BE, FlAL
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B HIZE 5, B8l S BN I Rk R R, HISLEEE N 2.04 eV, HAIESZRIZ3N B Cr G 9 Bz il .
700°CHY, FrESZRiE B AR IS TR T BLh], (R AL RO 45 7 R A B, R W52 BRI i /K 7
JIHER e HIRFEHE— 0T+ & 850°CHY, # RS 2R3R BH, HAFE<LII>FN<112> PR 528 5 ) o or
HEERAE Z B T N L, (2 SRR — BYiE 28, DR AR 12 30 e R B A8 B e - i L ) o JE e
SN IEBE S S VI RO R, TR T EIRR S SIS AER, E SRS b S sgn,
INOUHLI BETR AT 487~ MR RE B4k . B FL s A R FIR N EEAR FIM B A A 2RI AT N, AR R HAE &
B TR SR R BRI T BB MRIGIEE 5 5% (Z TAES2IE K 3 8RR & 4 224 Lt
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B TIRE, AT R AR T AR E & e (Nat. Commun., 2021, 12, 3303); #it T RS AE 4l &%
() s IR i P AR S A 4 J BA ORI B 2544 2 L5 i (Nat. Commun., 2024, 15, 119); it 7 B AL
TEAZ . BiREFME & & DRI A X R 2 AL OMdth . I me E IEREGR I (Adv. Mater., 2022, 34,
2108992); it T HABANE. HUBY H %3 B@E RS A R 2 FLE G4 s AT SEBS LR BE 1)
FIAEE (Adv. Mater., 2024, 36, 2307845); it | EATEUH 112K 4R 2 A0 2 FLIE W T2 105 06 15 8 7K
BRI RUKEMEN 3R (Adv. Mater., 2024, 36, 2309141); it 1 BA 48 S B UE « BRI R
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FrTALA BB D 2 A 22 LR PERS & by, EAGUME R SIS A A AR A AT 5L (Adv. Mater,, 2024, 36,
2305400).
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R 7 A7 AL — SRV, 7™ EA| 2 7 AHOC AR S AR fE o JRALZE S Fi B (TEMD & — i
PeHIAPRIERAE T B, RN 2 oM 45 44 0 TR 2% o AT THE LA Talid o B2 51 N2 TEM AU,
ST TEM GRS HIE S, KIE T BB RIMEORT L, UL SEI R, et
TR ARG HEZE AN T R e Dy Ve Re IR AL 5 4% o i AR RAE . 2 Bl A8 To 4% HIE 1) B e,
S i 5 <R AN ) I O S R BN TR A RS S S B BT A R SR RE AL,
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F LT I R ARG, AT SRASA T S A FA I R

[1] L. Zhao, G. Luo, Y. M. S. Wang, Nano Letters, 2020, 20, 2279.

[2] L. Zhao, Y. Cheng, Q. Zhang and M. S. Wang, Materials Horizons, 2019, 6, 72.

[3] B. Zhang, L. Zhao, Y. Cheng, D. Golberg, M. S. Wang, Nano Letters, 2016, 16, 5221-5227.

[4] M. S. Wang, D. Golberg, Y. Bando, Advanced Materials, 2010, 22, 93.

[5] M. S. Wang, Q. Chen and L-M. Peng, Advanced Materials, 2008, 20, 724.
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AMLEREES RN TR REROR G, HACHRE I S HrR eIl 7 RER, B8 0n 7 8L M A st 51 e
WA o ARBEFVEA A 1 iCPowder BAFIITF AN, HTiZ T GG HIREE, DSk &4 XRD £
PEEIPGE . RSHERRAT . AR ST MG 2 0 5N DR e SR BOR Ty XRD Hdla AT RER BEAL . iRk
RPHTERAT . X AR EE E™ XRD BAFEORIIRES, ORI 70 0 205 5 HERR PR kAl K
HIFETt

E10-32
JEHETHE Bagx(Mg1sND2z)Osix TR BB TS MR S 1 RE T #2
XPERE L, AR, gt
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SRR, Forb C IR AW A S AR . AL BT T Ba(MgyoNDbag)Os Pl ki
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1. ERGKRE D

FERER S BT IVE BRI BTAOL AR, SR ARAE R — N RBEIATT . TR AR S Bk

A A A 2R A7 A, TR A P S I B B A — @ Bk D9 3RATSE S 1 — M3k T B iy RL v
JETH PN GG RN 77, 1Z 077 30/20 T EF AR 3 H Angstrom 7775 (Modified Angstrém Method) ~
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RS AE DR 3R SRR 1R 22 AR AL B R o 0 A1, R AGR IR E (40 800 KO R HYHG I &
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[1] Wang et al., “Numerical modeling of in-plane thermal conductivity measurement methods based on a
suspended membrane setup,” Int. J. Heat Mass Transfer 177, 121503 (2021).

[2] Wang et al., “Measuring in-plane thermal conductivity of polymers using a membrane-based modified
Angstrém method,” Int. J. Therm. Sci. 179, 107701 (2022).

[3] Wang et al., “Thermal characterization of thin films: A chip-based approach for in-plane property
analysis”, Appl. Phys. Lett. 124 (2024) doi: 10.1063/5.0197684.
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E10-35
Deformation Mechanisms of Ni-based Superalloy under Different Loading Modes Investigated by In-situ
Neutron Diffraction
Junjie Yang*, changsheng Zhang?, shengyi zhong**
1. School of Materials Science and Engineering, Shanghai Jiaotong University
2. Key Laboratory for Neutron Physics of CAEP, Institute of Nuclear Physics and Chemistry

In this study, the impact of tension-torsion coupled loading on the deformation characteristics of GH4169
superalloy was explored through the application of in-situ neutron diffraction alongside EBSD and TEM
techniques, allowing for the observation of internal stresses and microstructural changes over time. It was
observed that the mechanical properties, internal stress, and microstructures are influenced by the tension-torsion
loading. It was observed that the mechanical properties, internal stress, and microstructures are influenced by the
tension—torsion loading conditions. Specifically, under tension loading, the yield and ultimate strengths of the
alloy increased with the pre-torsion angle. For instance, at a pre-torsion angle of 720°, the yield strength and
ultimate strength exhibited approximately 150% and 13% increase, respectively. Additionally, at a pretension
strain of 20%, the vyield strength saw an approximately 31% increase, while the elongation increased by
approximately 16%. During tension loading, lattice strain increased in the axial direction and decreased in the
radial direction. Conversely, under torsion loading, lattice strain increased along the radial direction without a
significant influence along the axial direction. Furthermore, it was noted that the density of dislocations in
specimens deformed under coupled loading was lower compared to those deformed under axial loading,
indicating a dislocation—annihilation effect. The enhancement of yield strength in the specimens deformed under
coupled loading was attributed to the strengthening effect of initial dislocations generated during preloading. On
the other hand, the ultimate strength of torsional specimens following pretension decreased due to the dislocation—
annihilation effect during subsequent coupled loading. However, for tensile specimens following pre-torsion, the
dislocation—annihilation effect could be partially offset by the strengthening effect of the gradient structure formed
by pre-torsion on mechanical strength. These findings provide insights into the micro-deformation mechanism
process of materials by designing coupled or multiaxial loading modes and achieving strength and toughness
improvements based on gradient or hierarchical microstructure development.
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Machine learning-based analysis of the hot deformation behavior of an Al-Zn-Mg-Cu-Zr alloy
Min Bai', Lingfei Cao®, Xiaodong Wu**, Yurong Yang", Songbai Tang"
1. chongging university
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Hot deformation of Al-6.3Zn-2.5Mg-2.6Cu-0.11Zr alloy were studied at 623-723K, 0.001-10.0s™ using
Gleeble 3500. BP-ANN neural network model was developed to predict flow stress and dislocation density. The
optimal parameters were determined through thermal processing diagrams as 723K/0.001s™. The correlation
method is used to analyze the relationship between thermal deformation parameters and o, p?™, GB, Ln Z, n,

DRX. K-Means clustering trained recrystallization fractions for different n. Results show 1 positively correlates
with softening behavior, dominated by DRV. Three distinct DRX mechanisms were observed based on 1 values:
GDRX and CDRX in Zone I (n>0.38); CDRX and DDRX in Zone II (0.28<1<0.38); and DRV in Zone III (1<0.28)
with potential processing instability.
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B, #A 2, Jiawei Mi®
1. AR TR
2. PEHIRS
3. University of Hull
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In-situ observation of the structure stability of rare earth microelements doped fluorapatite under the

electron irradiation

Shaorong Bie', Dingshun She*"?, Wen Yue'?, Kunfeng Qiu®, Haocheng Yu®
1. School of Engineering and Technology, China University of Geoscience
2. Zhengzhou Institute, China University of Geoscience
3. School of Earth Science and Resources, Chinna University of Geoscience

To revealing the recovery performance of the transformation of rare earth elements doped fluorapatite crystal
structural, high resolution in-situ TEM has been introduced to investigated the effects of the arrangement and
movement of the rare earth atoms and other matrix atoms (e.g. Ca, P, O, F) under 300 KeV electrons irradiation.
Experimental results the pure fluorapatite maintains its fundamental grain structure, but due to its sensitivity to
electron beams, its crystal orientation invariably alters with changes in the matrix materials. The Eu-doped
fluorapatite can observe multiple rounds of whole processes from amorphization to recrystallization and the small
grains of fluorapatite with a particle size of 20 nm will forming eventually. Surprisingly, the crystal orientation of
Eu-doped fluorapatite is completely consistent with the original crystal orientation. The Y and Er doped
fluorapatite transforms from a crystal structure to a polycrystalline state, with edge dislocations adjusting the grain
orientation.
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Crystal plane orientation-dependent surface atom diffusion in sub-10-nm Au nanocrystals

Junnan Jiang®, Shufen Chu?, Pan Liu**
1. Shanghai Jiao Tong University

Surface atom diffusion is a ubiquitous phenomenon in nanostructured metals with ultrahigh
surface-to-volume ratios. However, the fundamental atomic mechanism of surface atom diffusion remains elusive.
Here, we report in situ atomic-scale observations of surface pressure-driven atom diffusion in gold nanocrystals at
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room temperature utilizing high-resolution transmission electron microscopy with a high-speed detection camera.
we have successfully captured the instantaneous transition of surface atoms on different crystal planes of Au
nanocrystals at atomic-scale. Two distinct diffusion manners on (001) and (111) planes were observed. The
topmost layer of atoms on (001) plane diffuse to the base, i.e., the nearby flat surface of the Au nanocrystals in a
column-by-column manner. Sequentially, several atom columns collectively inject into the adjacent underlayer. In
comparison, atoms on (111) plane directly diffuse to the base rapidly merely in form of individual atomic column.
Specifically, although surface dislocation nucleation on (001) plane can accelerate instantaneous atom diffusion,
quantitative calculations demonstrated that the diffusion coefficient of (111) plane is approximately one order of
magnitude higher than that of (001) plane. This discrepancy originated from the differences in diffusion behaviors
and diffusion activation energy. Our findings provide insights into crystal plane orientation-dependent surface
atom diffusion in nanostructured metals, shedding light on the atomic-scale mechanisms of diffusion-dominant
morphology evolution of nanostructured metals.

E10-54
Study on stress relaxation behavior of pure copper with continuous fibrous structure

Wei Jin*?, Hongfeng Huang®, Yupeng Miao™?, Chunlei Gan*?, Lozikov Igor®
1. Guilin University of Technology
2. Institute of New Materials, Guangdong Academy of Sciences
3. Industituteof Physics and Technology, National Academy of Sciences of Belarus

The microstructure, dislocation density, texture, and recrystallization behavior of continuous fibrous copper
after stress relaxation tests at room temperature (25 °C), 100 °C, 150 °C, and 200 °C were analyzed by
transmission electron microscopy (TEM), electron back scattering diffracting (EBSD), and X-ray diffraction
(XRD). The stress relaxation mechanism of pure copper was revealed. The results show that stress relaxation
behavior is very sensitive to temperature. The stress relaxation resistance of continuous fibrous copper was
significantly reduced and the stress reduction rate was accelerated with the increase of temperature. After 50h of
stress relaxation, the stress relaxation rates at 25°C, 100°C, 150°C and 200°C are 16.7%, 22.6%, 25.8% and 29.8%,
respectively. Meanwhile, the deformation energy storage gradually decreases from 0.33 MJ/m® to 0.25 MJ/m?.
The stress relaxation process of pure copper is accompanied by the decrease of dislocation density, the
disappearance of deformation twins, the increase of recrystallization and large angle grain boundaries, and the
transformation from Goss texture, Copper texture, Brass texture and S texture to Cube texture. By using the
three-order delay function, it is determined that the deformation mechanism in the stress relaxation process of
pure copper is the creep controlled by dislocation slip, which is the main cause of stress relaxation of pure copper
with continuous fibrous structure.
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Unveiling interfacial structure of c-axis oriented wurtzite ZnO film epitaxially grown on a-Al,03(11-20)

substrate

Lu Lu*, Weiwei Meng?, Shao-Bo Mi*"?
1. Ji Hua Laboratory
2. South China Academy of Advanced Optoelectronics, South China Normal University
3. Foshan University

Understanding microstructural properties of the heterosystems of wurtzite-structured films epitaxially grown
on sapphire substrates is of great importance for exploring the polarization characteristics of the
wurtzite-structured films (e.g., ZnO and GaN) and tailoring the performance of relevant functional devices.[1,2]
Particularly, the heterointerfaces and planar faults (e.g., inversion domain boundaries (IDBs)) strongly affect the
electrical properties of the film.[3,4] Nevertheless, the heterointerface structure and propagation of IDBs in the
wurtzite-structured films on sapphire substrates remain unclear.

In the present work, ZnO film was prepared on (11-20) a-Al,Os substrate by pulsed laser deposition using a
KrF excimer laser (wavelength 248 nm, pulse length 25 ns, pulse frequency 10 Hz, and fluence 2.5 J/cm?). During
thin-film deposition, an oxygen partial pressure of 0.2 Pa and the substrate temperature about 670 °C were applied.
The atomic-resolution transmission electron microscopy images of the (0001)Zn0O/(11-20)a-Al,O3 heterostructure
were recorded on a Thermos Fisher Scientific Themis Z microscope equipped with an image corrector, operated at
300 kV. A small negative spherical aberration (CS) value (—15 pum) and positive defocus were chosen to satisfy the
negative spherical aberration imaging (NCSI) conditions.

The film-substrate orientation relationship has been determined as (0001)[-1-120]Zn0O//(11-20)[0001]a-
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Al,O3, indicating that c-axis oriented ZnO film forms on the (11-20) a- Al,O3 substrate. At the ZnO/a- Al,O3
heterointerface, two types of oxygen-terminated a- Al,O3 (11-20) surface appear and lead to the formation of
different heterointerface structures. We determined that the polarity of the ZnO film depends on the structure of
the heterointerface. The IDBs form due to the coalescence of the adjacent ZnO domains with opposite polarity.
Moreover, O-O-type IDB kinks have been experimentally discovered and the depolarization of IBD kinks occurs,
which has been evaluated by theoretical calculations. Our findings provide a better understanding of the interfacial
phenomena of polar semiconductor films prepared on (11-20)a- Al,O3 substrates.

This work was financially supported by the Basic and Applied Basic Research Major Programme of
Guangdong Province, China (No. 2021B0301030003).
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Study on superplastic deformation mechanisms of a banded-grained 2A97 Al-Cu-L.i alloy by using

quasi-in-situ SEM
Guotong Zou?, Lingying Ye**?2, Jun Li*, Zhixin Shen'
1. School of Materials Science and Engineering, Central South University
2. Key Laboratory of Nonferrous Metal Materials Sciences and Engineering, Ministry of Education, Central South
University
3. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation Center,
Central South University

Superplastic forming (SPF) technology can trace its roots back to the middle of the 20th century, which is
used to produce complex metallic parts with near-net shapes in aerospace, automobile, and machinery industries.
The research of superplastic deformation mechanisms is the foundation to promote the commercial application of
SPF. In this work, the rolled 2A97 Al-Cu-Li alloy with initial banded-grained microstructure was subjected to
superplastic deformation investigation. The quasi in-situ surface observation based on FIB etching was used to
elucidate the superplastic deformation mechanism at a large true strain range (from 0 to 1.61). The results showed
that the banded grains transformed into equiaxed grains due to dynamic recrystallization during deformation,
accompanied by texture spreading, misorientation distribution randomization, and dislocation density reduction.
The superplastic deformation process can be divided into two stages according to the microstructure
characteristics and deformation mechanisms. In the primary deformation stage, the alloy was mainly composed of
banded-grained structures, the intragranular dislocation slip (IDS) dominated the deformation and accounted for
54.1% contribution to the total deformation. When the true strain raised to 1.1, the deformation entered the second
stage where the equiaxed grains became dominant, the grain boundary sliding became the main deformation
mechanism and accounted for 54.4% contribution to the total deformation. A modified Ashby—Verrall model
accompanied by IDS is suggested, which plays a crucial role in the superplastic deformation of the studied alloy.

E10-P0O5

Evaluating the severity of natural aging by analyzing microstructural degradation and changes in

mechanical properties in carbon steels

Nayte Guadalupe Lépez Sanchez**, Manuel Alejandro Beltran Zufiiga, Diego Israel Rivas Lopez*
1. Instituto Politecnico Nacional

A comprehensive method to estimate the extent of degradation in aged microstructures (following long-term
service) and the associated damage from natural aging has not been fully developed. Therefore, this study aims to
quantitatively assess the microstructural degradation due to the aging process in low carbon steels, focusing on
aging severity. Experimental samples from a carbon steel were subjected to isothermal heat treatment at 500°C for
various durations to simulate the natural aging degradation process. The artificially aged microstructures and
resulting properties were found to be similar to those in a carbon steel retired after long-term service.
Consequently, the procedural framework developed in this study is proposed as a method for determining the
severity of natural aging degradation in carbon steels subjected to extended long-term service. This assessment is
performed using an analysis method based on image processing to examine the degraded microstructures. The
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developed program calculates the pearlite spheroidization percentage by converting a scanning electron
microscopy (SEM) metallography image into a binary format using a morphological image processing algorithm.

E10-P06
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7k 51, Aditya D. Mohite**
1. Rice University / S K2
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i LT BT AR B R TR A LR R B TR R B R . X L, BRATTIE R BR RO EOR
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HAEAE FRAE S ERAT )\ T A7~ T A5 SRR HAR L AR e - Bedm, BRATToR 1B i A& 1
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Ultrafast electron diffraction is an efficient tool for direct visualization of the non-equilibrium lattice
properties in a semiconductor at picosecond time scale. Such measurement rich physical insights in understanding
the interaction between charge carriers and lattice degrees of freedom. In this research, we achieve a direct
observation of the structural changes in monocrystalline 2D perovskites by monitoring how the electron
diffraction pattern evolves after high-density photoexcitation. Our analysis of Bragg peaks intensities dynamics
uncovers a rapid light-induced reduction in antiferro-distortion, driven by a significant interaction between the
electron-hole plasma and the perovskite lattice. This interaction prompts an in-plane rotation of octahedra towards
a higher symmetric phase. Finally, we show that the interaction between carrier gas and lattice can be altered by
tailoring the rigidity of the 2D perovskite by choosing an appropriate organic spacer layer.

[1] Zhang, H. et al. Ultrafast relaxation of lattice distortion in two-dimensional perovskites. Nat. Phys. 19,
545-550 (2023).
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E10-P08
In-situ surface study of the mechanism of high temperature deformation in an Al-Cu-L.i alloy
Jun Li*, Lingying Ye**, Xiaodong Liu*, Yu Dong"
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1. Central South University

The 2195 AI-Cu-Li alloy manufactured by thermomechanical processing is able to elongate for several
hundred percent. However, it sometimes shows an unexplained abnormally low elongation when stretched at high
temperatures and low strain rates. In this work, the microstructure evolution and deformation mechanism of
non-recrystallized Al-Cu-Li alloy after high temperature stretching were studied. The results show that the
inhomogeneous grain structure is the main factor affecting the elongation. Through high resolution surface studies
of focus ion beam, the results show that Intragranular dislocation slip provides up to 57% of the total strain, and
grain boundary sliding plays an accommodating role.
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Theoretical screening for electronic and solvation characteristics of common molecules as electrolyte

additive for alkali metal batteries
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This work employs semiempirical molecular orbital methods to evaluate the electronic and solvation
characteristics of five common molecules as electrolyte additive for alkali metal batteries. The highest occupied
molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO) suggest that
1,2-dimethoxyethane(DME), 1,2-diethoxyethanes (DEE) and 1,3-dioxolane (DOL) have suitable redox activity
for elecrochemical process. However, after binding with one Li ion, DME distinguishes itself as a more promising
electrolyte additive for alkali metal batteries. The solvation structure of DME with alkali metal ions is investigated.
The geometric relaxation and electronic transfer imply that partial crystallization happens as the number of DME
reaches the saturation point (maximum three DMES). This crystallization improves the electrochemical stability
and mediates the redox activity. In addition, fluorination of DME could enhance DME's oxidation resistance and
chemical stability, and partial fluorination with 4 F atoms (FADME) has the optimum properties. On the other
hand, fluorination destabilizes the solvation structures with alkali metal ions, and reduces the saturated DMEs
from three to two. The desolvation tendency and enhanced binding energy provide a viable way to tune the
electrochemical performance of solvent, and thus enable a balance between chemical stability and electrochemical
kinetics.
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Evaluation on properties of diatomite/SBR composite modified asphalt and mixture
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[1] Xu, W.M.; Rong, M.Z.; Zhang, M.Q. J. Mater. Chem. A. 2016, 4: 10683.
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Dielectric properties , Raman spectroscopy , and crystal structure of  NaAgxBix/3MoO4 ceramics

substituting Bi** with Ag®*

Yuan-Bin Chen**, Siyi Xiong", Ling Tang"
1. Zhaoqing University

This article successfully synthesized the NaAgxBix/3Mo0O4 ceramic (x=0.06, 0.09, 0.12, 0.15) by partially
replacing Ag+ in the NaAgMoO4ceramic with Bi3+ ions through the traditional solid-state method. Experiments
revealed that under a sintering temperature of 450°C, the samples could achieve a high degree of density and
exhibit excellent dielectric properties (Qf=18881GHz, er=7.39, tf=84.6ppm/°C), while also demonstrating good
chemical compatibility with Al electrodes, providing an important reference for the practical application of
ULTCC (Ultra-Low Temperature Co-fired Ceramics) technology. To further investigate the phase composition of
the samples, this article employed XRD (X-ray Diffraction) technology and precisely processed the XRD patterns
with Rietveld refinement technology. Additionally, utilizing the P-V-L (Polykrystalline-Vibrational-Lattice) theory,
this article detailed the intrinsic connection between the dielectric properties of the samples and their internal
structure. Through scanning electron microscopy (SEM), we observed the micro-morphology of the samples,
further revealing their physical properties. Meanwhile, Raman spectroscopy was used to detect the lattice
vibration of the samples and analyze its relationship with the microwave dielectric properties. The research results
in this article not only provide strong support for the development of ULTCC technology, but also offer new ideas
and directions for future research in related fields.
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