‘MRS

1 E A R K< 2024
BE Rt AR RS
CMC 2024 & WMC 2024

July 8-11, 2024
Guangzhou, China

D22- 533 B Bt el

D22-Advanced Ceramic Materials

Organized by
Chinese Materials Research Society
Website: https://cmc2024.scimeeting.cn



T ERDRER 2 2024 BEEE — Jm th SRR 2 D22-55 R B A1

D22. JeitMaREskl
SEERE: BRI BILR. WER. BRIB. KE

D22. Seidtkg-01
BrRALRERE B AR 5T S AT BRIRIR T N A
BT,
1. iR R

B T REVRIR AR RO PRE A S, R R AR AL RO TR AR R K R TP S, il Eh
PERE IR BB AR 2B A5 52 0 o BRAGEE/ER (SICIAD 1EN—Fogi BRI R A RL, fERR S AN B 1k
RET LR . 2T SIC Z LI EIILAMIZ NS, Xt SIC 2 fLM I FLAHIREAT I AL BETHRTIR 2,
% i — & 51 3D-SIC MZH 4L, B&LUHZ/IUSIEES Al & T ZH% B BA AR K 3D-SiC/Al
SEMEL W T ARSI SIC ZALEEXN E SRS . AR R UL K AR 22 BE RO RE I,
iSRS T IE RO A A B SR RE R ik . WEFCR ML, {E 3D-SIC/IAI B 54 R iy
SIiC M2 E A RO E SRR R4, (e MBI R R 454 F i, RS RN BA e
N BR LR 3D-SIC/Al EAaMEL BRI 4 R BACR G 8 A s et TR 2%

D22. SEitMg#E-02
P AR AR 55 FH B LRGBS R R 5
TAE A RV BUN YA MpRte T AL gl A f 2
1. MR TR AR B TAS sl =
2. W IRV TV K A ol P BT 9

HAURP PR SRR R B HE I8 WU L AT SR A T /58 A A Lo SR B BT 0 52 Jal| AR BN G I 57
T U e T DA R T WU e R B S e AR B, IR R IR T R BGE BN S A 2R L B
SEELR, Xt i MORLSR T P e RPN R L R (RS v 2 D R P S RE RO E A e AR
EHMER AL BUE L H WG] JIATERE 25 99 RO BRI 20N o GBI I A [ AR S MR AE SN B
BEFIS AMINEERA B B AR SRR L DASCR R SR M B G S RS A, B T RA ) RE
Gy, A RGTRGE-I Ryl A TR RER P A P TR Q0 S, W] Tl A
e MBETR AR R TR SEBCEM SN LRI R 52 AT BE 715855 2 P BAT B R AR
B HT R AT 2R P AR, R 22 R S B B R B s iR A, R T R D, R RS RN . AR
AR AR 5 R S RS RE R 2 5 B AT B 4

D22. SeikMg#-03

N

Hh 253 R 5 4 T 5 PR R R e R Pl B
Tkt
1 HEREF

B M R U R R, Wi i i T R A R T B s SR . SR, 7E 1000°C DA R iR
WEiH, BTBAMERBEECR, GUREMEEMR T ARE, FULgREE MM RE Rl T N H 32 38—
(PIBR T o 383 ) P A P R TR iR B RSB P, ARHF T R T — o A3 22 FLAK SRR 7 v, DASEER
i Y R A P v e P R R SR A RE I o TR MM RL R, S LR 2R S AR A R R, HRSE S
AT A R, S e S AR AN (Knudsen effect) K KBRAC T T, [F) I s (1 FLEE
SERSURT 7B R m IR . AT A 16 2 R La2Zr207 PEIESE T IX M, Gl B -
FERICZR, AT DLHENT % A ok 2 SN S & T Voronoi 230K R EE Ky, %A RHE N 1A LR
(1L 88%), fE=iRAE 1400C F EA MK F2 (0.016~0.03 W/(m DNKGE 5 (0 T i
101~259MPa), B HAL S HI R EPE o X Rl 2 dohE i 22 FLIR B A R B — e a1, W]

1



T ERDRER 2 2024 BEEE — Jm th SRR 2 D22-55 R B A1

CAN TR e M Rp A 2, FEM il 5T B AR T A ) R BTER R S A

D22. SeiMg%E-04
S RLRE [A] SIAION Mg J] B
ERHEY, HAKWE Y DY MiER?
1. VRGeS b
2. JTARIN R

FERRCHLAE B TN N HEAT RS - B, AR iR MBI B kg, mRE S, PO ETRL RS
T RIIAFRSER S E A ZRRIAE SIAION BB J1RAPEE 456 TJ R UM S0t #1417 R5RE [
SIAION P %] 8, JFEEAT T UIHIPERE S EAANLERAT 7T H 2 N 3RA kL a b 4l € 44, A i PR 1)
b ) 475 LRSI AR L JE A5 20 AR AL ¢ Bl P TR SR A 258, Ao OBF I SGiAE ¢ fih—4EUA . sk
SE 7] SIAION P BRI R RE BER R, BRI A P MBI 9.6° o B PATERAL ¢ Bl i-Fif, A
FEHE s AR ELARL ¢ B A 175 R SE ey BRI T AL ¢ B N SR A B e R A T B T
D) In718 it &<, APRIRAERCTAT TIIRIDIEI IS, DIBIPERESE LS . 5 SR BELE R 7] A 45
HTJ AL, HPUARE SRR RE I 5E, AR VINII). HiJE T R R AR E » 2T SR
FEARIATE, LAVEREF UL RS SR R AT BETE, DRGSR SIAION P %t 1 R AR it 1wl fig.

D22. SEitpg&-05
o & B3 E I PR R AR R B M R T 7T
FRA, BAY, wHY % MR
1 T REARNE RS
2. JTARIN R

HALKE (Si3N4A) FRZERFARE B L5 00 22 1 B8 DL B R AT (it B 35 RN 8 e g, 1 12 B IR
TR TR A DIHIT) B S BRI S . Si3N4 EEA A& AL: o -Si3N4 Fl B -Si3N4,
a -Si3N4 /N SR R, B S I RERE, H SR A S A (1 B -Si3NA A B E T
FUGERE, AHREERAR . TEATINEE IR SO0 T, #2538 Si3N4 P& i &, Tl #% = a -Si3N4 A
i HEA/N B N Si3NA W&, (AR PR TIMERSREE: R IRR. Bk, anfl3RA3 et i
PIMEA R Si3N4 M %, %) Si3NA M B i ey o] SE Ak & 0 1) GBI . BRI, did ) Si3N4
W e o 5 NI I 4 B WAL T S 2 AR BESE T o -Si3N4 3] B -Si3N4 [RIAHAS K KMk fob (1) KoK o ASHIt
F 2 E I 4 B ML M Rh 2 R S Bk Si3NA P o -F) B -Si3N4 AHARHLEL. SIS HA 2
REMISEMR, B 7E il 2% Hh SHfE o e s P55 R0 s e Si3NG P

D22. SEiHg%-06
BEBEMIE (Ln1ZO) WEEM SR MLPLHITTF
FzE?
1. AN KA~

HEMHAE 2 TR R s A W 3 R (R OGBS AR, L BRI o A B AT ML R R, A
BEIT REBEAT Il 2% 2 BRI HIE TR AT MR o 10 R TROU A 2R 5 A o B S P e R A EE 2
I, ot — 2B AR — ELAE e P e P R AL i A MR AR TAR LA EE (120D BaRediisoh
Lk, JRMBAE IR RSN, SIAR TRk AR, i T EAE, % B RN
R LnIZO BEM . 4t XRD\SEM\XPS S8 RALF-BUR AT T Lo kMt B R BT aifl st
BUE MR R EM BUR L . WIS SRR DL B AR B . $R5T 1 LnIZO #EHF (1 ok AR K 5l
AN SRR, ST B 45 2 A R BV S 1R B B AL FE MU LninO3 A& 48 In203 AR 7k, 7
A SR BRI RN, BEAS T AR R EE— P AR IXTUCAESR AL 7 — Rl 5 44 T R A R 52 AR
WDEER L RE R MR B, Dvin i e S B B RUAM I s R it T BRI



T ERDRER 2 2024 BEEE — Jm th SRR 2 D22-55 R B A1

D22. Seidtbg&-07
REREY RN TR S AR AR
EEEY, Bo&L gk b wmogmt fUKS ! BiE BEY
1. MRIRIE TR 2
2. MBS R RE 2R i e A H E S S0 =

B S R A R B e T 2 32 n R A R U R R T R AR S A, BT ek Ak A e
B TOM I I B YIARTE BN G 25 AT AR R Rt AR, R ER I TS A RRAE T 77 27 1t Be A Fi) B 1k
REMISEM . 25 SRR FICTo s M B & S 32 70 70 R IAIRE G WL HIGT e Jok Bl 52 B A T2 J e 70 o 0 35 1)
SO, JE P BREAEGE PR (SFS) HEWT HH R AE RS 5 . VR A A [V A TR Rl FEE AR % 32 TP 3400 58 v s Bk AL
WP SRR RS ST R . R BIL(TIZrINbTaMo)C =i M & i s AR T IR BE 7T~ e RS LA 5 % &
TCEEFEYIA, EoHo m bR B — e 2, an7S 3 6(TiZrHfNDTaMo)C =y i P 72 11 it i il i
e T AR R Fl T e R R . T(TIZrHAVNDTR)C i b 8 B B m B s 0 25 B (ARt it & b)),
AR B ik ~40% (1 5% 25 60, AT A 77 4. 7E 2150°C TG [k e 45 i) 4% B 8088 (W ARk 22 it B b
(TiZrHFVNbTa)CO0.6 il %e, HBUR L PUaSomaEs . 4 FCHl BE Ak 2440 14 73 59 A 97.9%. 201MPa. 18.4GPa
A1 3.4MPam1/2, HIMFRLCH 6.4 Wm-1'K-1, WHEALTFIHMSEES BRAIEEARR. BT LRRH,
It 2 o R B E A AR S B R AT RO B E R R R B S ERE . SR RE AR BRI R
SEPUAN )L DX 0] 8 R 2 RS A R H%, sl AT BRI T A AR R 7 AR S AT A
PR TR TR AL T B .

D22. JeiMg%-08
T 5 R B B R B 1 S R R
L
1 R T R

ER RN Y. RS P SR ARE R, (R R IRE B (=2000 C). WrdwItEee
fik(2~4 MPa * m1/2). &% LR in) @, 7EARFF, 51N Co BN IFA, 7E 1500 C2&AF T eEhfil & T
e B R H U I (HE, Zr, Ta, Nb, Ti)B2 Fii&; #it T Co-W E & B4t 7], AR TIRESS b BUR, &
I TR Co-W-B = JeAHIG 5 1 (Hf, Zr, Ta, Nb, Ti)B2 Fg % /1)1t (~6.63 MPa » m1/2). F|H Co i+ JLibith
SiCw H45%(Ti, Zr, Nb, Ta, Mo)C Biiés, 7EFEARbeLs IR B (1 A 52 3 R A% SiCw S FIIMER, st
£~7.2MPa »mL1/2; 54h, NHA CrFl CrN fE B AL 45 BhiR, 75 1600 C 1 il % Hi 4l 4 (0.17~0.25 1
m) i i 5 (26.73~28.16 GPa)[fI(Ti, Zr, Nb, Ta, Mo)C M .

D22. Seitig#E-09
‘R THREM BTN /1% &
=

1. R TR

FeM B R R AR . R W TR AR, R BOR LA [ 5 Tl AN AT Bk
I RL. fLSt R Rl s el I TRRREE R F T 2 SEURALR KR, SHEEMERES L. #ERIX—
W, JEERBAVIRE T G & ISEess &M T P R RONBI 120 T, R T 2 TR I o ds
HIHLBI AP R s RIS RGO R, WA T B m obe sl 5 dhi B KRR, ki &%
T PR Es A SR REZ IR 2R, FE M B R R A B TSRS T — R AR

D22. Scitig&-10
T 2% R B 45585 A 2 B AR R 7T
PVt

1. kil KA



T ERDRER 2 2024 BEEE — Jm th SRR 2 D22-55 R B A1

AW FE F EIRE A TG B A P e M B P R AE A% R T A R P S MR AL . 2, TR T
JoE 2 U E N B RGBS O A M I RE R . S5 RAR W], E 1400°C NRES B RIS R T 8UE L, FFIE
JR T ESEREAT-2M REER . LU, PR T A BRSO P R A U [FI 1L CeO2 SN G A5 A P K AT AT
KRILFLRENSTE B SR ES A LA, X 2RI RIFIAL 2 A )5, PRI 7S ERES 1 350
P BB 2 A2 R AT ATVE, G5 R FURARRENS T A AES AR B O AN B BB %, W 2R EA RIFH
sttt S RIS IR S5, BI2PHR R 185 ERES A TR M B (1 B S AR 5 LR R 1k 22 1]
MINTESR ZR o 2 FE S RS A P e M BB M e AE R BUR D AR B v R B rTAT PSR 7 2S5, I NTT
KRR PRS- AL 13T (10 J %

D22. SEibg#-11
LA YR ERE M A RS B E 05 B4
X, ot ESREY FEN Y, A
1. PRSI K

LA YE IV G EA (CMC) BATHER . msi. MEREAT S 0tb, NS HiR. i
HEZHNF. CMC il 8 FE X DLEE G 7 Je R . LR 4E s N AR B P2 AE IR 4. AR AR SRR <) 22
SRR B AREIEE, RIS I BIAR R 27 AR %, BB ZE ol 14D A i T R 5 L 12 S A T
FEAETE 2 WX B FC I BAGS G /K PSR IE T B IR AR RE51 40 SRl G257 7 CMC 2~ = 4EAT 7= Y 2R T 4K
B A BT I VE RIS AR & 10 S PEVE AR F DR E SR o [RIRF, SR =i SN B 2 i R R Uk
MBS T AH CMC IRFER F ARG EE, KR T FARFLBUE BRIREL . H BE T AAFRIEAR T )
Gt oy M E 7 v, R T IR B AR BB TEI2: 80 AR FLBR IR « 5 1) A3 A 545 B M 550 BB A7k,
K 2 G SR SEBIL T HE I 3 SR LGRS M) (1) 3 458 2T 448 16 99 e 2 2 s R RS P RE T, R P STk B
IGUE T P VER A R . R, RA QT Al C++H E#FH T CMC 3 Ab R ARUR s )RS 14 B 0 1 14
SWITU-CMC, HISEILEF4E~—4E CMC &Mt it 2B E AL FH A4, ilom A A CMC
PR R E 2 T B3Rt 7 i T, R 5w AR T B e b A TG i e B 2 T A4 K 22 2 E AR LI
AIE BT AR 1 AR AR 1) S PR T TRt P ¥ A

D22. Seitbg&-12
&I % (LaBa)B6-ZrB2 H &AM B AL A R H R R 5T AR
Mgt R, R BE T, gkt
1. BRIk K2

BN KT AT M R B AR AT R DI 2 R BRAR, B FERIR T R s I T R S Re 1R =
PRI T . ASCRA S — MR ERG T B A K Th pR £¥(La0.5Ba0.5)B6, 44 Ja il Il L 45 B9 T loe &b 1
R (SPS)H =y M & 1) ZrB2 5(La0.5Ba0.5)B6 AT H &, FHXTEZMEHOECEAT N WO R
PEREHEAT T RGAHE T . (EIRAE T=24 1800°C s F T, 15 1 HU% FE N 98.08%(1(La0.5Ba0.5)B6-ZrB2 &
GPRE, Hope gl ik B2 v ek (0 35 B AL b R B HERE A S B, A R BUE R TS AL RE 43 I 282.75
kd/mol F1 466.54 kd/mol. & A FRHE T=1500C I 15 K L% FE R 12.93 Alem2, =T LaB6 7t T=1600C
IS B OK B IR 5 B 11.71A/em2, X /2K J9(La0.5Ba0.5)B6 EL A7 i () 2 K RE L NS5 I B T 213K g, BaEl
()52 bR Th BR 250 A (PWFD) A 0.36 eV, # B H HAT RAFI R S B 511

D22. Jeikg%-13
RIRGE T 2R RS BNT &
P EEEY, Ak, Tt
1. W EFE R

A Besh (CSP) L RITAFERMT I — P WReMIM B . ARTAERM CSP LZ, M+ HE
FEAMET 97%I1)(Bi0.5Na0.5)0.94Ba0.06 TIO3 H LA M % . AIFFL T 1A 4h T2 01 NaNbO3 & & X4

4



T ERDRER 2 2024 BEEE — Jm th SRR 2 D22-55 R B A1

SEPESUE R B DL R A L B AN RE M BE RO . YAe 4 5 (M RE S 2 i KA B, P AR
BT 97%. 1E 29 ~ 292°CiRJEEHIN, BNTBT-0.3NN f#) e r Al tan 8 [&MK, iR e M,
TCC<=+15%, fE 200 kV/cm [N, (A% ERE, N 1.5)cm3, BB 60%. 1Ei% H el &
(AR b, BRI TR BRI . AR AR T — b T B i AR e A Al Bl 4 i, ATTERUIKIR
R 3RS 80 (1) (Bi0.5Na0.5)0.94Ba0.06 TiO3 FE g%, H EA RIFrI/r i ge gk i pt .

D22. SEitk%-14
FALERE RSN BEMR-BAEE S RE
sk—4% sk Y2, YL Y, AR, xR M2, whER
1. FEI 9 e R IR 7 Be A PR A =) el P R 4 [ B SR =
2. [l B L R S e A PR 2w H B AR 75 e

HAl, FmkERTEEE PRI SEE L T AR E S REIGE . FEE A RS,
BRI HL. MO ™R, ARERE MBS IR mAZYERE T Sk R H AT R 1. FaRErs
BLRASGEGNE. mUMeRE, AE% s EERB TGN RA —ENAE . ZORR T —Fi s
R TR NLEGMEL, B SR, AR T ARBFIRRT, BRI ST A K a)
T M. W BOC KBRS, ELIERL TR RI=IR. (7 MARHEEAR0y 7.33X1014 Q » m IR
WHEE GPER, M RERIUH 7 BALH T2 AR R RE . F 70 B DA i T SR A A b P Be TR (1
TR B

D22. Seitbg&-15
RBRE S B MR 3D T ETHIAR KL= AL B R E T A
Vi
1. RYIFFERH A R A

AAR TR TR PR R 3D T ENBORAE U 1A R 45 44 1l 26 UK S o 2B AR DAL AR AT 81
Wk, ufle BA R IEREAN AR S5 K AT R 1 iR AR, (15 IR B AR G5 MIAN D RE BE TS 72 M
FORFRSEEL; e 7R R 3D AT RN RS, AR R . M BT LR PR
85 I S AARKY & 3D fTEMEEA R MI RN S50, BN, JREE 24 B s A B R AR (A e %4
NHE— DB TR B4 1 51

D22. JeiMg%-16
T EL R TH AR S 2 S AR 10 2% S SO S I L BB 7
JHECE !
1. Bifgsgim K

AR R ARG, B ARINMRERE, & CFRE . R IhREME . SRR R OC
BEAPRL, XL AR AR . BRI LIRSS E R S . AU T R R e A A AL
(AI-H20 JBiF=9)) I FE Ho =k AR A L ARSI E LS, DAl T 8B AR I FLAR 2540 . b
Bt B o = AR 1SR (NH3 A1 CO2) nf LS FLBR AN SRk g5 44, 7 bk B4ifLO T, B RITE
B ARIRTE SN TE 2 S PEAL i, A% RUF BV A B . 25 SRR, kIR e . IRIREE . LR
B L) %5 v -AI203 B LR AR 70 51 441.35. 459.23. 427.32 m2-g-1. HAMRI T EALERH) “4kK” K
PEFRIORL B4 e, K GRS D) AI-H20 OB F=IE A EETE 1250 °C Mle o it AT, SRIFRLEE
D50 4 159 nm LA Az 4l K 99.999% R 4H 2K ERIR 4l a -Al203.

D22. Seiltfg&-17
e
Tl



T ERDRER 2 2024 BEEE — Jm th SRR 2 D22-55 R B A1

D22. Scitpg&-18
T HE R & R A SIS 28 A (CaTiSiOb) B i F &t i
X EH !
1. hEBERE bR SRR 5T T

T i P R PR AR AE TS R s A R e PR S5 0T S A S o e P 1 vl P e P
TAFIRIERTIE 260°C, Frfs FHRIREL ALy CaZrO3 SEL AT, (HEA B 30~40, HRRE T AH
K LR FE ARG SE MRS AR SRAT i LU A el L AR I T3 . 15 2% IOWR A A0 o B e — Mo T8 0 vl
P B LA 4R BALRL, A BN SR8 4/ A RHE B AR e VE PR e T R G RmT S TAE, 8L LA Ca fif
Lok, TS R B RIS R SE AN F 35 0 BURHEmS, SEBL T Holi B RUE PE A o i, 3R15
S H 50 ULE L TARRRE B0 T-55~300°C HAA (KA FEARFE . i S5 v BHL A0 RURF IR 1 verile P 7
I RA L

D22. JeitHg#-19
FFE
SRR
1. PYJIRA
D22. Seitig&-20

TRk BE B R B AR R %6 I P 2 45 O L F BT
MRt Ete T, WEET, T, EAUKY
1. ERFERL bR R TR

SAERHA B RAT i REH . FE ORI BRI AL, A SR i 2 J2 P 2 Fi A 2R FSEBIL T iR 7
BN SR R S SEBLSE BN, O, OB R R R, KSR
WL an A RGP IR AR e Vs S — O, BRI TR AL 2 SR R AR A L AEOR, BkrhiAeE T Hoy
AT 5N R SRS . ARRFFIAIAE 2004 ETFAE, — EBUT TR Rk R AORL SR LA TR AR
M RE S AR FERCBA i IRPEAE TEZRF M, It — DR UM L L REVR = BRI, B 2%
A G SRR SOB BR A SRSRIL T 01 HIRAE, A BISKERM I B ER . ANl i [ S8 S Bk LA
BERL T FAAE B TR TR T, I3 18 Sk rE A RHEE AR < 4T A B T AT 5%

D22. Jeitbike-21
LB PNN-PIN-PT EEHH
e, FRE OEIL&EL XIPRZ EHUKS, #EwT
1. RYIRE
2. W EFRERE R S T

Lead-based perovskite-type relaxor ferroelectrics are extensively used in piezoelectric motors, piezoelectric
sensors, energy harvesting, etc. due to their excellent piezoelectric performance. High piezoelectric coefficients
(d33) (= 900 pC/N) have been obtained in several systems. Further to increase the value of d33 has drawn the
great attention of researchers Besides the construction of multiphase coexistence, alternative methods are
proposed to further flatten the free energy profile, such as aliovalent doping (Sm-doped PMN-PT), polar
nanoregions (PNRs) generated by B-site multiple heterovalent cations, etc. Among them, the ferroelectric domain
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plays an important role in the piezoelectric performance of ferroelectric ceramics.

Herein, we report that 0.49Pb(Nil/3Nb2/3)03-0.2Pb(In1/2Nb1/2)03-0.31PbTiO3 (PNN-PIN-PT)
system has exhibited high d33 ( 940 pC/N) with ordered ferroelectric domain (tetragonal 90°, and rhombohedral
71°, 109°), similar to the reports with different composition. When adding LiNbO3 (LN) into the system, majority
structured macro-domains transform into random micro-domains with smaller sizes, which disrupts these
long-range ordered ferroelectric domains, resulting in significant piezoelectric enhancement. The
PNN-PIN-PT-1.8LN ceramics exhibit giant piezoelectric responses with d33 = 1112 pC/N, d33*=1220 pm/V (@
E =5 kV/cm), er = 12092. These findings contribute to a more comprehensive understanding of the underlying
factors that give rise to the phenomenon of giant piezoelectricity.
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W I RE A S M Lok AR FE LB SRR AN o I, ASHIF 78 R I AR e S5 v 46 H T BB AN TR B0 )
(K0.4656(1-x)Na0.5194(1-x)Bi0.015+0.485xLi0.5x)(Nb0.9312(1-x)Sh0.0388(1-x)Hf0.015(1-x)Zr0.015+0.985x)
03 (x=0.002, 0.004, 0.006, 0.008 1 0.010) #KHMAZR, RGWFFT 1 FgBIRE0T B B IVIAHEERE « WOULEE )
L2 e A B SRR MR R . 25 SR, B F B RIIE N (AN 1.23R F 1.69R), MRHIF3 &R R
SPASEANER L, (EAARZE R B 2 A A 2 SRR AR O B — ST A, R LR ) d33 e 98 pCIN
iK% 11 pCIN. TEZMEMAR T, MRS — 7 T S B E R VA A, R AT b 55—
HHHSITH KRR AT, SR E R PEPORTIX, AR RN ARG INE T, M FEUEE
PERERAL . AHLLT HA AU AEL, B 1.23R MBI KL & 1) F R AR 38 R B AR S ) R He
etk CRr ey 121V, S i 0.81 mA, HitH I A 8.65 mW). £ BRI, B IE I AR Ak
BIPDAREERE . AR TR AT 52 00 s F o) 45 ) e B WA B M e

D22. Seidkpa%-26
Tm203 % B & B & KL= PERE R 7T
SRR
1. JTHRETN R

AAEE (Tm203) 12 P& 2 — PP LA A0, BT HE 7 J2 45 10 R R P 50 L B e 1 e 2 1
e, TEMKN 147120 wm bW ACA NSRS HNME. £ TAES, RAH Tm203 fllk s, ARG
FE R BARAS T £ m  ER SRR Tm203 i A, RGEMHIFL T Tm203 iE &Y. #2z. )
S BE AN R U 45 A AR . 3 at% Zr02:Tm203 7EJK KA 880 nm Abis it Z° 76.3%, N ELILIE L %M 94%.
(7] s AR P AT 23 994 9.90+0.44 GPa A1 1.25+0.10 MPa =m1/2, #3 B 2 E0A #5253 5] 4 1.3 mm2/s
A1 7.15WI(m « K)o A& TAERI &) Tm203 i&E IR ZAEv] WG M B R AR R IES %, &—MaTHE
TE N FH 1 [ S oA kL.

D22. Seithg¥e-27
Low-temperature sintered Mg2.1SiO4.1-CaTiO3-LiF microwave dielectric ceramics with temperature
stability and high-Qxf
Hanju Guo', Maosen Fu *
1. Northwestern Polytechnical University

Mg2.1Si04.1-yCaTiO3-2 wt. % LiF (y = 0.09 ~ 0.17) composite ceramics for low temperature co-fired
ceramic (LTCC) are prepared through conventional solid phase reaction. Non-stoichiometric Mg2.1Si04.1
sintered at 1,475 °C shows high quality factor (Qxf = 220,000 GHz) for large grain size, high density and
single-phase, but the temperature coefficient of resonant frequency (tf) is too negative (—51.5 ppm/°C). In order to
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modify the tf value to zero, CaTiO3 (zf ~ +859 ppm/°C) is added. When y = 0.09, the tf of
Mg2.1Si04.1-yCaTiO3 sintered at 1,325 °C is about —5.9 ppm/°C. To reduce sintering temperature of ceramics
further, LiF is added as sintering aid. The Qxf and tf are associated with the addition of LiF, and the sintering
temperature of Mg2.1Si0O4.1-yCaTiO3-2 wt. % LiF reduces to 950 °C. But the tf is more negative with the
addition of LiF, more CaTiO3 has to be added. Finally, the Mg2.1Si04.1-0.13CaTiO3-2 wt. % LiF composite
ceramics sintered at 950 °C shows excellent dielectric properties of er = 8.61, Qxf = 82,000 GHz and 1f = —4.4
ppm/°C. This represents a promising material for LTCC applications.

D22. Jeibg%-28
Bt CVD PR B -Ga203 BY jal L (1 )6 F i L1 A
B, Emot, mE Y sk Y
1. BB TR
2. WSS T ARG S5 S 43

FHEE T2 344 SiC 1 GaN #1%k, B -Ga203 H A %44 i 5 B K (~4.9 V). i ZF 3758 5 1= (=8 MV/em),
BRI SE R, Wi b K A (=270 nm) AR K RA ARSI S, £ RIIR, RIFETh R a8 )
TR ST 254 B BRI SIS J7. B -Ga203 IE B BT 241 & ) Sk, Filin, 5
HeRIBER AL, B -Ga203 [f1<010> & [l B AT S /NFIRISCE E B , BE i 3  J AR I e Tl
K, Mk, B-Ga203 MEAHL A KE L E K. BT B-Ga203 [1)(010) 5 H L HftF, HELZ A& Mt
Ji5, HHil B -Ga203 #1<010>H [r] A= i AR AE 7 B A ik b S

TATE UCR B2 SAHUTR (LCVD) HiR, 7EA 3K E3R1S 17 <010>HX M 1) B -Ga203 i
B, I RGWIR T VRIS S8/ B -Ga203 MR AIEEACELG . O S K AT S R L . BFAT
F W], <OL10>HX 1] (1 T A -5 & S P45 48 2 HE T AR B M B A O B -Ga203 B (1 d b USH RliE 2 wm,
DR EIE 40 um h-1, WRZHUEG TR EZE R R H<010>HL M B -Ga203 il skt & & - F
-4 )8 (MSMD BDGHERINES, I THBERIDE NG, X ZE AT H e iR B -Ga203 i
BRI g 1~2 MR

D22. Jeibg&-29
Lt FRITE R A T AL R
BENN L, Hke !
1. AEEYIRI P

=B ARG SRR EAE T R G BRIE AR A O WU A SN 4 2 ki . &lR-A L
HEZE (MOP) SRE MBS, Rel ENAA A A IPES, SHERLIE A TERE M P RAL 5 58 28
T R ) (e R 5 R T2 5080 R EEAF SRS 1R AR MOF JI B FR FE AR
LRSS M2 52 RTE M RA R AL Rl MBI B B0 2 BENBARINE R R ERSOR, AT — R
B R ) MOF JJBE, w2 % 1 Bl 4% JRERERT i S 51 BUR K B AT, QURTSR T 2 Rhai il
PESEMS, 7800 KA T MOF FEREAPRLIRr 50095, R S el 7R IER; REEWTFT T MOF LK) =i
RN APERE, AT T AR S SRR RO AR MO A AR AR, SRBL T A A o A R
WEF AR AT PAT 1 BAT SR = AR MR R B AR JF 90 7 TENL-A3 WL b A AR G R
EETEE RNV

D22. SeidkFg%-30
JE R G54 o Fl, B o TR 1) ) 28 SR SR ML R B 5
PR, (2
1. ZRZEP T %P
2. FTRHR
P AR — BT DUSEELAA R AT H B 2 1) BB L 4 () S (O R TR S R, AR LBl AR R 2R
SiFE B (0 Bi2Se3, SnSe %), NAAHT I KN F I ER R AR, FebE B T RE AT B4 AT
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DANS BAE AR SR, s SR AR IR AT A, AT o K 1) 2 BB R T iR e e it i, [
T2 BERSK R 2 B . SR, ToHLE & A HNIPE AT IEPERERS 1 e AT TFE SR8 M B s & v . Bl
FH—RINIBIELE SR (Ag2S, InSe 55) [FURAWFIT, BRI 2 1572 OCVE BA F2 125 it i AR TEHL
PR, DUIIE A R AR AR Se PR S . R, kR B RIS TR 1 mtERe &R &4
VR FIEE R 450 A2 2 T 8 R H 5 AT S A I FH R D

ATAE@ER 5 B 777, WL Bi2Te3 FEHufimp el o 8 i R RS i, i L
ORI, /R Amm B EA N RES I 1000 K, EEESRCNE 9%, EivEgei T
RIE PO R, E I Rk, RS T A PERE SR Bi2Se3 J SnSe HLAh I . Atk By S 3k IR WUBR 22 55
SRR AR A B S R EOR, 8 S HHE S B BUER SR A WS 2 Bi2Te3 i) £l F2 o 5 N gk
RS AE 2450, 2 EE R A5 MR B TG AR AR R] BRF A 1) Te AT Bi/Sh I i A4 o @i S0 i |2 45 40 S B AR 1)
JRALEA AT, FE5UE B TS T R i B SR e R O E T o RS — 1 B T R P AR X
TERRE, I 1 R S e R A R RS R A M R A it AR . RS ERIATE R, A 4R K T B S T
K, p BRI n B Bi2Te3 M) = R D2 H 170 ik E) 4.2 A1 4.6 mW m-1 K-2, 4 B ATRIE 1) ZEPER
VB e . I B S AT AR BIEOR A RUR EAR L, EE MBI AN TR BRI R AT, 14
RN A0, SRR HAmH o, T B p B B TR BB A T R, T n AL 4R
WK SRIG N, XM R 7 A A — B B 3R %, Bi2Te3 JEMEEIEN) ZT {H
EF 0.9 (pf) A1 1.1 (nA). ¥ p BUFN n B Bi2Te3 FE i i 4 28 sl R ME S0 B R BB F, FETR 250 60 K
PR IR R M e R IR B BE 40 B9 111 mV A 320 W m-2. A TAE Ry Sk bRl g5 K- PEfE ¢ R 32 0 T 5
B2 WA, HES) T e R R AR ALE VY 2 7= b A ) B

D22. Fitpg-31
FRUm B — A 2 A S R R SRR R R T SR
BT, sk, B, XIFHF Y KEE'
I N

RETEALRL V2 ST IR, MR ARSI 2908, SRIA 2 HaTs i@ e, HeEr
MFEE S ER e R LRI AR SRRENE, (HENEEREERAM—EA b, JUH, B
)% R T B R T AT, T HLAR R AN G R B2, I S AT S FE KPR A1 T e AT TR N Y L
ALV A Y AR A R, i SR AT T S R B B i e — AR T e T
e b R o BT v i P A R ] ik 51.2GPa, SHIFEHAiEE (Mg B AD A4, it BEPERE 5.6 X 10-6
mm3/N.m. IR T REAE I - Y S BB L TR R ORI U R BRI R
e

D22. Seidtbg-32
B -Si3N4 RAH I CaO-B203-SiO2 fh i BRI I & 5 MB8T5
fetice
1. bt h tEEm i s S b

IR LB B (LT CO) B AR SR T L AE SR R R AT R 1 FE P 3 2R, 7E Mo 4Rl (5 903 F T oo a4
B RAEATIR DL R T AT A AR 2 IR o /A LTCC AR MIAZ O AL 43 ——LTCC FEMR (IR 5t 32 3
JZ B . LTCC B4R 250 N i B Ak R AN+ &k R K. Hh CaO-B203-Si02(CBS) i i
WIEIA R B TREIR A A It Re O S SRS B T R R R AT o TR B A RLIE T Eh B3R A
AR AHAL R, BOAERET N A S KAEMPERR, X5 CBS fMmBaEmit s mE sk, ik, #—F
FFREA YIS SRR CBS MM Bias, LA B RIE M AR U, 62 stk R i 4%
[ R HEE

AHIF TR FHAAE A T2 Il 4% 1 B -Si3N4 FhZishanft) CBS A %Hs, FEWFoT 1 A& eI Je e
SERESITERE « B Z BT (DSC) X BFRATHF(XRD) F33# HE T B 4EE (SEM) K38 5 L 1 2 i (TEM)
R T U LT T RER IS AN B -Si3N4 SZi& 2=/ CBS MU B Es i AR BAESR. A
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ML R P S B AT 7L . USSR e g5 i A CaSiO3, CaB204 J Si3N4. B -Si3N4 ff
5 CBS T i B BS Fe b et R HseE R AE RN 78 15GHz IR T, 5 IR/ L 30k 4.8-5.0, A
HLAFEN 0.78X10-3-1.66 X10-3. 24 B -Si3N4 AT 16Wt%l, FEHFIPLZE AL 192.69 MPa
FET+ % 229.02 MPa. X P s LR A MR REAT B AT, R I a0 51 S I RS« ZREU53 SORT b 25K Hh
e CBS B s sn g L2 R A .

D22. Jeitpg#-33
Li2(Mg0.2Mn0.2C00.2Ni0.2Zn0.2)2M03012 BBk B P A8 K i AR iR ELAUIR AR AT 5T
Wt TR
1 TR

TG A J5 B s (MWD Cs) A R A L S5 LA BEAE LA, ASHI 70K F s 14 5 k. MWDCs AL RE -
K FH VMR SBE v 4% T 5 8 &5 Li2(Mg0.2Mn0.2C00.2Ni0.2Zn0.2)2Mo3012 [, HHF5E 1 ki g w4
TG F IR BRI Em . S5 R, SRS B B — IEAC 5 AN Pnma(62) 1) 2% (R I 4liAH
fRL RS B e S5 TR (ST T B i ok, 24 ST>625 CI, EfifEa il &40, Mbimw KoK,
325 B PR 7E 625°C N e B P Bt i B IR = s - ri ik BB (e r = 9.82, QX = 20,514 GHz, tf=
-35.74 ppm/°C). BRILZ AN, Evt 2 5l# Li2(Mg0.2Mn0.2C00.2Ni0.2Zn0.2)2Mo301.2 e % fit) 44 FC filh i Al
iy 1 58 B2 2 1 42 4.54 GPa Al 441 MPa. e @i v Si49 il AR 4 f R AR AR, UM SE i S BEERE, SR XT Pi BE Ak
WA HAIHLAR I B ) AL, o

D22. Seitlg&-34
e
SRty
1. JEE MR K
D22. Scitpg%-35

UREL U BT KR BHR AR SRR B
PRIAT L, AR, RBE Y, AROF Y, RS, mE L ReR Y BT TR
1. I ER R iR SR AU AT

S B TR EL S IR T2 (Plasma spray-physical vapor deposition, PS-PVD) & #iiig i Atk £ i35
MR, G TSR RETER (Plasma spray, PS) FI#ER S AHUTAY (Physical vapor deposition, PVD) P F$;
ARPIRE p, FISEELA S W [ SR AR B2 A PR pT AL, 0 4% T A 0 i X 380 L A JE A 4R K i

(Non-Line-of-Sight, NLOS) FIMURF DNk, & FH TR SIREC MUK B 2 B AR T [l I (R 2 46 BRI,
PS-PVD A BNl 8 e dbfin 23 R LR IR 2 IRE OB [1] o A SCd it gl A RITAR S %1 (30 ms-100 s)
WRE IR T ROW SR, B 7 NS5 B8 M IR P [ 2500 A A L5 55 B8 Ak S ot 22 T A S T R 28
FUIETOFP R SRR s I PUAR IS uk By, SCEL T AR MR IR 2 T il dd — & R 28 B K7
Wit, HE T PS-PVD JEM AR GTA I, HFEH T MY iR e R SRR ST AR A I DTk A . FE e iRk T
2 R T PR EREAR B FF A A IR S M AR 2
D22. SuikFg%-36
€
AR
1. HEER
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D22. Seidtb&-37
R B3 IR B BT T R R
BNV Y, wHIER Y, BAL XBEH L Wgoet, xiEct, Eromt
1. T RAREBCHA R AT

R BT R R A SR AU R B TR LA i B T A O BEEOR, L iR . AN
AL P AE R ZI A, iR B IR E AR B A BOR S TR R R RBCR M RE A B .
A, ERNA T B IR R AR R Al A R TR R, MR T IR I TREROR IR i,
LRSS T BHR-P B A VUREBOR (PS-PVD) . WEHBHREOAR . WBHREOR . HAPEREHOR . WoRR T T
REBOR KRG R TREHORSE . AP AR, WP 2 RN a5l 7246 L 11
HE, P =0 2 — S A AR R I R B AR IR BT R R . I, BT B A
EHLAE e Bl 02 2% P R A T AR R B IR 2, AR PR TR IR TR R . ABEIRE
BPPIRE . ABERIR . R SIRENRIRZ MR R S . A, F0 ERIRE, E AL T AR
BIBAE L RAE RIRIUAIRZ . IABEIRIE . BIRIE S T T pP R . AR . AR
B HHIEBORRBT TR, O RN T E R SR IR 2R S R R . e, WA TEETUT
MR FRIRE . NAG5K . & # .

D22. Scitpg%-38
SMNbO4 B A &l K H a8 LA 52

1 s 1

RI T
1L FERY

5G/6G EINBA I TN B EEA R R BRI 7. 2980, midde etk RBFER K20 /i
PRI 2 22 M LT AR B R 2 ki . DRI, ASCR AU R Y K20 # R4BIREZ (SmNDO4) fil
B R BT TERT R, SR AL B A28 AVB A U R 1 A B 2 B e 1) 7 35 B T 3 frleipe A v
REMIRIZ . fil4 th AR BAT (R BAEANE Z R B R B0 K20 s s F B bkl JF Sl e e iR
RIS R A B A, R R AL 5G A C-il BEAEE 5 R gt BT BRI AN F A5

D22. Seitbg%E-39
0.95MgTi03-0.05CaTiO3 i A I M & R B B AL B
fRiRE Y, wREX Y, 2R, skok!
1. T EREG IR 0T ST

0.95MgTi03-0.05CaTiO3(95MCT Mkt 1~ it i & [A H B A A HL 2 (~=21) /1 Q X fE(>50000 GHz)
PASE IR IR REOEER (=0 ppm/'C) FIRF A, 165G B2 T/ 2N . £FxF 95MCT B &k
SER R QX FEARHES . BURBAR. JIF MR E B EUNTE SN F 3 5 TP RS, (D F
Fi Andreasen 77 #£F1 Dinger-Funk 77 F2 P Fp 2 HERUBE X 9OSMCT M &b AT T RHARZLEL, B 50 T A R 408
PRELBIST 95MCT P&k s it R . 45 R, AR PR BURLRTHD A URL 20 B3 416 1 e 4t i e A ET 3L
RUL, PRAC T REs IR B I 1 P B SR S P E B . A I & LL o 20%K, 95MCT P& 7
1225 ‘C ~kesh 3 h J5133] 98.2%MIAHX %5 B2, FFRILHOLF A/ lPERER ) e er = 201, QXf =
82000 GHz, tf=-0.9 ppm/'C, of=178.7 MPa, HV =8.78 GPa. (2) i} T Wb kst 95MCT &
BeGiAT N A HVERERN 22 R RE R SEMR, IR 15— e iR BE T1 A58 P RRAS IR T2 X M % dobi T
PR FEAE GBI T T1 5 T2 RS 5 ORI, mT s b T O ST R TE e g i AR v 1) 3 S AT
95MCT P& 4E 1350 “C/1 min-1200 “C/30 h I est T 3R 15 Bk /- rEPERE: e r=20.8, QX f=282000
GHz, tf=-2.16 ppm/’C, o f=148.9 MPa.

D22. Sipg&-40
H L ETFBRENEE AR P EE T B S T3 /1580
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TR
1. PEAE Tk K2

L5 T3 ) AR TR E (T 5 mol%) ) Y203, Yb203. Lu203 Fll Sc203 Xt &b & 1 5
R IR E T A SE AL B B T S R TIR L, AR Y203 BB AU EALEE R, 7
4.17mol % H B K 3 1 HL 5 2% 0.034 S/em,  Sc203 524159 F i & T HL 52 0.106 S/em, 1E DU 1
HE SRR K. RALE 455mol% Y203 HHEiIEs: Sc203 X L FE MM, 45 RRHB I 1mol%
Sc203 I A F] 1 fe kB 1 HL 55 0.043 S/em, [A]} 4.55mol%Lu203 45> _E7 N 1mol%Sc203 i &1 Hi 5%
=4 0.058 Slem. i3E—30 AT 3L 7 A B BRI R, AR [R5 B IR FE RIS 8 Fh 2SI S S5 R 1 25
THSREZEE T M. SRS T EWIE RN, MEWEEYN 7B FyBesshrm, mET
S5 B T2 I AH LA B 0 R/ INGe m Wit R e 2 R, 5 2R P 0 v DA B8 1A ik K 4 3 30 it v 28
FIBHAS S8 S 1 1283 AHE T FE H RN B T IR 2 B AR (R s SR it A5

D22. Scitpgi&-41
FETFBHR YSZ/IYTO X & E MR E R BB & F S0 R E R R ST R
el

1. ERL R iR SRt AU AT

AAEH ABAQUS HAF#SE YSZIYTO (YTaO4) XUFe & JEHABRIR B R, W B AR N ) 5 R Ak
BEVE bR X XU T FAPRdR JZ AT R AL BT R % ) YSZIYTO XU R JZ IR = - ] 152 it 23
PO MR B2 2 2 TR B SIS, ST 2538 i 20 FA R M AT A SRR AN R 78 F T TR Z 0k X 6 J 2 A B i J = P e 2
T PAY P A AR L AT R o

D22. SeitHgsE-42
Tailoring of PVDF and ferroelectric particles for retrieval of piezoelectric particulates to optimize
piezo-catalytic water treatment
Kaiyu Feng', Yan Zhang™, Xuefan Zhou?, Yan Zhao', Hanyu Gong®, Xiang Zhou', Hang Luo*, Dou Zhang", Chris
Bowen'
1. Central south university

Powder-based piezoelectric catalysts have been widely examined due to their high piezoelectric catalytic
activity for applications which include water treatment. However, challenges associated with secondary pollution
as a result of using a catalyst in a powder form remains a concern for researchers. While the use of bulk catalysts
can overcome this problem, their catalytic activity has been shown to decrease significantly. In this study, a simple,
efficient, cost-effective and in-situ approach to retrieve a powder-based catalyst is achieved by coating
ferroelectric catalytic particles with dopamine and exploiting the interaction between dopamine and PVDF.
Furthermore, the universality of this strategy is demonstrated by conducting a range of experiments with other
ceramics particulates, catalyst morphologies and dyes. Using this new strategy, we demonstrate the ability of
ferroelectric particles to achieve piezo-catalysis while being anchored onto a PVDF layer, thereby ensuring a high
piezoelectric catalytic is maintained. This work provides a new approach for the retrieval of powder-based
catalysts and expands their application potential to other areas of catalysis.

D22. JeiMg%E-43
RIARAL S IR 28 23 A AR 7 S i M 62 A5 P B2
SR g
1. KA A RA A

B R BB L E i SR i B — 3, RGeS U IR L WP AR S Ak e . AAVAE PR 22
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AR B AP ) P 2R A CLIR B SRR o TR S5 WL R A B B AR AE P I R h I S 4, S R 3R
Wit TAPRHRREE S H, AL TESHG MR, FRIRAE A MRS A R A I SE
BRLE, TEAWSRREE . THEE S fER I A8 F AT ROIIREE S0, TOIE R as L iR S
WM RH T RIESAAL, KOKBEAS T RIAPRHGREE AT NI T X — X, ASCR R T ot
AR AR QR AT AL SR TR AR T M BORTT DL R 1R 0 B S R B e M B A B e 2 e, 3RAS L “ 2k
W= 7 “ARARI IR 7 “BUE - SRR RN, 1E S TR BRI AR I 4 D
LIRS I R wwis o a1 T IR AT AN 7 o ey

D22. Jeitpi&-44
Ba(Mg1/3Nb2/3)03 B % AR 1:1 H P AHZR K BETE B L]
sk, AR
1. PEAE Tk K2

Ba(Mg1/3Nb2/3)03 i % K L A A0 57 1A Al A FL I B 1T AR JE 4R 3015 2 G0 Hh (i IR 2 RN JIE D 28 1A%
O A RE, AEH FT R A A O R A A0 S T B . AR T T 8 B TE SIS R B R A %
Ba(Mg1/3Nb2/3)03 &, MINSLH 7 MWL (Pm-3m)2] 1:2 5 (P-3m1)FF 2 1:1 A F¢(Fm-3m) ) il 25 FH A8
TR BESEFI S HAADF-STEM HORB 7 s s 5268, AR fE . I 1.1 B rst B
AT HIHRA AT G R A AR R R, B 1 A S RGIERAE 12 G R AL TEZK K. RE
Mg2+Fl1 Nb5+HI2S, 45K A7 AE I LT AN 38— PE 2 ek B8 P47 e AR S mi o 33 i ) 6 42 0 R BB )
iDPC-STEM Fi R ZAEA R S5 N BT & 11704, KW 11 A Feigh U AR IERS, TP 1:2 4 Fr
FIEMIL G . 45T 101 78 S s AL AT s K Gt B A A B R T LT AR L b 45 R B oRBESE 11 B )7
FERE A BB 5, A R AR W e 8, R R RS AR REI . IX R 11 B G 2 S B 47
FHES T A MBS T LR A 0%, Hha i B Im A B T4k i P, fRIF 11 AP REFE. Z4RHA
Fz 97 ) F A B B AR T SIHIE

D22. SEitpg&-45
B R L URERS £h ¥4 2 (Y 0.25H00.25Yb0.25Lu0.25)2Si207 Byttt #14& KHt CMAS a5
XA !
1. hEG LK

TRALHRERR I A AR BT — IR EE R ML 7 (P e A k), Th$e m A 55 R 2 19T CMAS J8sE
SRS LR R SIALI (0 2 B A B B B S AR Sl [ AR R A v o8 1 — P es 405 55 R VR W - XU R
#(Y0.25H00.25Yb0.25Lu0.25)2Si207, KRILILALTE 1300°C (f ik N — B FEFE L3CHT CMAS [, Ji ik
JEFEMER I I CMAS 456 I BT (1) CaSiO3 #ifH. [FIRT, A& R & B ml I Ca-RE-Si-O KA
FHUA S, Ca2+4 HikH . Bl & 65 Tk st (] (RN, S SR ) S PN A2 21, I T A Bl A A I o7 25 P2 1
HRHFE T CMAS IBEh gk ssidE, 1 1 L OUEERR Eh T CMAS JEiae /1. X TAERE T —Fhs
W%, RIS BN S5 M B RIHT CMAS JEhEE 11, AMRERRERE FIHT CMAS JEhae 113 s
LT WA

D22. JeiiMg%E-46
ETHFERTH SRR AR A4 BT 5T
st
1. R E BB EERERR SR T T

AT FCRE R AR e i AR AR T BT X, AR I I e i A 1 A R RS BT T AN RIS
RUSE AR AL SR B G, AT 1 R MR RE RS L LA iR s A U, Rt — PR I T T
B IR RL BT T3 Tttt Fe 2585 — AR RR AL YR A R AT BAZE 1.9mm 78 52 80> Ku 3B
Ni 42 58 AR @ A IR A RLZE 1.6mm R LASE S, Ku B A R0, I HLAE 500°C T HWpk P e R s
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R g s A FELZY 55 A i S SE A BB AR P JE BEZE 2.6mm B, LA RE T DAAE 800°C rerii 7 75 9.6-12.4Ghz,

SCHR T ARIE B RE . WE Tt — 2B IR TE 1 A R SRR 557t A AR B 2k R i it P P s A AR 5 P E LA
TPHT T WAL« S FARAE A REASREAEAS R L N M DTk DL BETE T i fEBRIEAt b, BE— D3R T3k
TARFERCT IR BT RS T3, 2T R S YA LA I, B AL T H AR S S g
HFR IR B ] e R AR, NIRRT RHRFE I ER B R I A R 1R 3.

D22. Jeitpg#E-47
Fi%E Max@LaZrOx B &Rkl E B R
gt T Bt R
1. PR R

B BE MR A L BEAE B it 5k v R S DL PR R S S B 3, X LRI 7R . DU T IO E A%, A
A E RS TFRORT R B R G iR R MR TR B A B R A . AR SCE I % 5E Max@LaZrOx
PR T & EE R RAE, BT Max@LaZrOx Fa B S il o S A Ik g DA e il FR A 1k e
KB LazZrOx [ Al BEAM AT ROR T AP R L R A BTUL RS, I8 N B SRR Az @ PR e,
Fa € I HUARARIRIE T 58 TAC@LZO B &M EHE X BBURILH U7 HASE s i kg . 152
TAC@LZO E S HFEHE 25-600 “Cit 5 X 8] PR FrAE € BRI PE fE  HoAE 25-600 “CIR X 18] A ) RLmin
$)/NF-55 dB, FasE ¥ EAB 4 4 GHz. & Max@LazZrOx iff 5t A e M BE W A4 BHE AL T8 RL 4% .

D22. Seidtb-48
REBAGEHRBENDRERH & SLIVEF R AR
JiFE, skt
1. ZREER2E

R AT B AR N — PG MR, BT HA B A MR AN 72 B R FH I 71 2% 52
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(Co2/11Mn2/11Fe2/11Cr2/11Ni2/11Cul/11)304 4 fA ik i E b b ik . TEMIRIZR AT, B 3 mid
RIS ()55 BE IR BH S T I R AR TR A A b iR & dse 2 5, T2 (Co, M, Fe, Cr, Ni, Cu)304 i1 CuO iR &
WA, TASZEH (Co2/12Mn2/12Fe2/12Cr2/12Ni2/12Cu2/12)304 ik, 33X 1t B A BURSAS 2 I B 5 AH
AR f A 45 R R R B pe e ME 2 A« B8 T A R (Co2/11Mn2/11Fe2/11Cr2/11Ni2/11Cul/11)304 gk 14,
B A Cu2+ H AR, v L& E Z AR ELFIT (Co, Mn, Fe, Cr, Ni, Cu)304 4% i1 45 44 =1 ik
o N THRF (Co2/11Mn2/11Fe2/11Cr2/11Ni2/11Cul/11)304 2R fit A7 &5 A v SR by (A 78 1o T 21 A1 SR AR 1) 1S
F, STHAAMEFEREIAT T L. SR, ZRATEIRZ /M (0.78-2.5 pm) HA m Lo Kbt %
(0.880). W EERZIZMIAELFIRAIEE (1300 ‘C/10h), KEFRALEK 2.8% HIEH K —AH, RN
A S R 21 A S 1 R AN 2 M R . DAZOR MR 1) 6 1R i 2 TE AT 21 M0 BEELA B R R R A 4 o
(0.933). AHFFAA Jifill % =y H AR 2 FILLAME S PERE P RHR UE T A MBS, 1 HIRE TR A S
R A IR AT AR BV E R, B A Tl s (5 BE AR 2 5 B s s R T BB 25
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D22. Scitpg&-49
HHE TR LUK Sc AEBETFLEHR =0 MAX HERR BB
At
1. TR RE

R g B BRI =0 2R MAX AR R B A e 7 A s A58 P RS MR MSOM e 46 32 3% . (B
H T BHATL 22 5 S MR B e AN DA S 2 ) 5 MR B P R 22 T ) ST L A W S5 A% o X RBL™ S BHLAS T MAX
FHAE IR AT A SE PR ML o« 45T MAX ARG PE e 5 HAEM PR3 DTS, ASHIE FU4UOM F R £ ou 3R Sc 3k
(L MTREAE S5 A IRFIE . R TR TR MAX AR T RE A 2 B DA S A A A S AL I
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PE, SEILETTERE MAX AR AR RS HERE . B FU 4 BRI & R H 8 =0 + Sc2GaC AR HIH
WE RS, R SHRFE (RL) A—47.7 dB (1.3mm), AW %% 5.28 GHz. 8 i i BRIk )
JERE (1.3-2.0 mm), Sc2GaC MAX AHTE X Al Ku i1 B i [l Py 35 o] SEE A 0 W, 4k, 75 800 °C F4fk
Jei, HADARERR AT I e BE, K RL N—28.3 dB. AHF 7T 28 MAX WA RKIRTE 7T 5 B F I RE#
(B, HESHILAEE R M2 UK Sk R R R, R IE P e IR e AR R RIE 72 5 i A A T I
ARSCHERES FLA .

D22. JeitMg%E-50
S JPURE 38 5 R R U R B AL I R IR R U M R R LB A ST
WEZ L, SEE L sk, R A
1. S ERER R A SR

FEABE A, JE R IR SR SR, A AR I I e A A R R A T R A RV AN 3 A BE AR B
Haes i, H& 7 HA SR VER R BRI . RIS SR BRI GIN, SEHL T IR HRAE.
WAC RGP FI G 5, (2t T BOFERE I AOSRTH AT UL RCRr P AL, MR PEREAE =i R o6 1 84
Ku BB (SR T 90%), JE AN 1.65 222K, bAh, T il & A s IR eV E A ik 500° C iR
FENRFFARRE . 30, RAEALRAEBORT T 1 H il Rk R A AL R AN R AL o Bl i E 1Y
Thm, AAE=AUIE R B OGRS T 2 TR A SO, R T S T s i LA AR AR 2k
ROUA S 3 (PRSI TN, X AT O R A R B BURBC, AT i AR e o BF 7T 52
A RE R 1 B IR AN AT TR AT AT Dy Un e 52 IR A RSP RE . D R TR SR B i TR B T R
BB SLAL

D22. SeitMg&-51
WICEE
et
I /N
D22. Scitpg&-52

B Sc & Lul-xScxFeO3 YEFasfis AH I TE A 2L &
AL, BRETEET, WAL, e, DRt
1. P EFRFER FRERR SR LT

M LR TR RN BIE. AT SRS RN POE SR A TR A R AR RR R BRI T, 2 B2 R
o WU R H R B S R R A SR 2 B M R B R ORI TR R A E . ST A
Lul-xScxFeO3 PR A 2 1] B Se P = iR 2 2Rk RE bR . sl I AL S E A e g vk, mIfER R P A
140 530 B PN A1l 4% 7S 75 A Lul-xScexFeO3 #4 kL, x KZIFE 0.4-0.6 i, SEIF LA 2L In#E A ] Bz
il 7N 7 AH Lul-xScxFeO3 Ak, RGN 0-0.8, M AMhh R T /N AT X k. (HAE, TEIRZ s X
B, REBIFLABREATIER SN, R TEA R 1) Lul-xScxFeO3 M k|55 2kik i A IR % 5 = iR
EHRKZER . AR EEHLN TR Sc FEali/N A Lul-xScxFeO3 MEHH &, @it Jmitk
JCE Mn, FIHTEREZGE7ST7 Lul-xScxFeO3, LPLILRY R4/ T7AH Lul-xScxFeO3 M RIX /], Bkfiif:
ARIEFE

D22. Jeikbg%-53
R AR R FEN
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AR S S BIECL S5& TR RO REIL R NS 5 TR A0S, O RTS M R Aot
BRI 2 AR . AS B T 93130 0 S B AU SR B PR T e o 1 AT SRR 2R, RIS
7 AL BEEE T AR RS T RER IR S THR T B EBOELr hlsBoR, Wik 1 hae
FYIEL, IR T ESBIOCAEROL. oK. AR PRS2 B .

D22. SeitMg%E-54

Room temperature fabrication of multi-dimensional carbon-based nanocomposites for energy- and

biotechnology-related applications
Masaki Tanemura® *, Wei Ming Lin*, Tatsuya Akiyama?, and Yong Yang®
1. Nagoya Institute of Technology
2. RC.C.Co., Ld
3. Shanghai Institute of Ceramics, Chinese Academy of Science

Carbon-based nanomaterials exemplified by carbon nanotubes (CNTs) and graphene are quite promising for
a variety of applications. The next research phase should focus on their hybridization into multi-dimensional
(multi-D) structures.  Currently, most of those low-D nanocarbon materials are synthesized at elevated
temperatures, typically involving high-temperature processes. From a viewpoint of sustainable development
goals (SDGs), however, their green (environmentally friendly) synthesis should be achieved even for their energy
related applications. Here, the fabrication of metal-carbon nanocomposites at room temperature (RT) and their
applications especially to energy- and biotechnology- related devices will be demonstrated.

lon irradiation onto the solid surface sometimes induces the formation of various types of surface
nanostructures, such as conical structures, even at RT. Especially for the carbon-based substrates or carbon
supply during ion irradiation, 1-D carbon nanofibers grow on 3-D conical structures, and a simultaneous supply of
the additional metals during ion irradiation further leads to the inclusion of 0-D metal nanoparticles (NPs) in the
ion-irradiated surface (1-3). So, the ion irradiation is quite suitable as a fundamental tool for the synthesis of
carbon-based multi-D nanomaterials at RT. A simultaneous supply of C and Ni during the Ar+ ion irradiation
onto Au at RT, for instance, results in the formation of the densely distributed 3-D conical Au nanoprotrusions
whose surface is covered with a thin carbon layer (2-D) containing 0-D Ni NPs. Such a multi-D system shows
the excellent supercapacitor property, thanks to the spontaneous local graphitization induced by the Ni NPs (4, 5).
This ion irradiation method is applicable also for the fabrication of Li-C nanocomposites for Li ion battery, in
which metallic Li is still preserved even after the air exposure (2, 3, 6). In the talk, the ultra- sensitive and fast
detection of COVID-19 virus using Au nanostructures will be also demonstrated (7).

This work was partly supported by National Key Research and Development Project (No. 2022YFE0110100),
and The Chinese Academy of Sciences (CAS) President's International Fellowship Initiative (PIFI).

D22. Seikbg#&-55
TR B TR AR VTR SR B R & A e A 5
BAVERH L, ATRKET Y, Mt Y, YRR, MBRE Y SRt
1. I TR R

SRR NENACE R EEM R, BARWE. hrymm. B TEEse. MR SRms
APEREAF A OU R VERE, IR B E s Be . ol RE . W BV RN GUAR 5 RE i AE e A, R — MK
JERTR IR RIDR G PR B8 T VIR (MPCVD) Rl & KRS R &
CVD Hfit Wi (e — R, KISZ 2 FE MR BB A B B0 MPCVD, 45 & AR a4 it
Hig, WEETESIANTHMEIRTT, W SNIa MK, =i~ RESNN, HE)y 1.65eV,
e BRI AR B e T 22 R oG PTIE M RE: RIS TR REGEACIE R, fEAEe)E. &F. Ames
AR R ERR T RAME SN A A S B A0 ETs SEOLR AT R PR Bt 265 FEAE 45
B TR E VR R OC SR REEAT Sk, AEAS R D A A (8], SR U5 8 7 ARt 22 BERR 9N KA %
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(100) (110). (L11)SEANIF] TN SITIO3 ffRBEAT Lk, B SR G A A A AR L RIS AR} AN ] B
RS HVER RS 25, Z IR 1Rtk MPCVD 52 ki & S e SR BEROR

D22. SeitMg%E-56
Ferroelectric & energy storage properties by microwave sintering and Sm-doping 0.6BT-0.4BMT relaxor
ferroelectric ceramics
Wenhao Cui*, Chundong Li"™
1. Harbin insititute of technology
Relaxor ferroelectrics, as one type of functional materials with ultra-high piezoelectric coefficient, high
dielectric constant, and energy storage efficiency, have been widely applied in sensors, actuators, refrigerators,
and ultra-high power density energy storage. Therefore, researches on the performance optimization strategies and
synthesis methods of relaxor ferroelectrics are still meaningful, which are also hot issues for relaxor ferroelectrics.
Up to now, there has been controversy about the origin for the excellent physical properties of relaxor
ferroelectrics, but the disorder structure in relaxor ferroelectrics is still recognized as the key factor leading to their
excellent performance.Therefore, this article uses the polarization relaxation effect of microwave sintering to
obtain 0.6BT-0.4BMT-based relaxor ferroelectrics with high density, fine grains, and more disorder structure, and
further improves its electrical property by doping with rare earth element.

The results show that both conventional sintering and microwave sintering can produce relaxor
ferroelectric ceramics with pseudocubic structure. For conventional sintered ceramics, the energy storage density
of 0.6BT-0.4BMT ceramics under electric field of 230 kV/cm is 2.502 J-cm-3, with energy storage efficiency of
87.7% and Uf of 20.3. However, the energy storage density of 2.5 mol% Sm-doped 0.6BT-0.4BMT ceramics
under electric field of 230 kV/cm is 2.324 J-cm-3, with energy storage efficiency of 92.3% and Uf of 30.2, which
are higher than ceramics without Sm-doping. For microwave sintered ceramics, the energy storage density of
0.6BT-0.4BMT ceramics under electric field of 240 kV/cm is 2.629 J-cm-3, with energy storage efficiency of 90.9%
and Uf of 28.8, which is higher than conventional sintered ceramics without Sm-doping. The energy storage
density of 2.5 mol% Sm-doped 0.6BT-0.4BMT ceramics under electric field of 370 kV/cm reaches 4.22 J-cm-3,
which is 81% higher than energy storage density of conventional sintered Sm-doped ceramics. The Sm-doped
microwave sintered ceramic also shows ultra-high energy storage efficiency of 96% and Uf of 105, which is 3.5
times higher than Sm-doped conventional sintered ceramics. Microwave sintering and rare earth doping
modification demonstrate significant synergistic effect, significantly reducing the remanent polarization of
0.6BT-0.4BMT ceramics and improving insulation performance, which provide a new research idea for further
optimizing the properties of relaxor ferroelectric ceramics.

D22. SeitMg&-57
Effect of multi-component at the A site on the thermophysical properties of high entropy niobates
Panpan Wang®, Xiaofeng Zhao*
1. Shanghai Jiao Tong University

A series of high entropy niobates with cation at A-site varies regarding size disorder and mass disorder is
designed. High entropy niobates are all monoclinic structures with uniform rare-earth elements distribution, but
different space groups, which are closely related to the average radius at A-site. High entropy niobates possess
excellent sintering resistance and ultra-low thermal conductivity due to stronger phonon-point defect scattering
and shorter phonon lifetime. The effect of high entropy on average grain size and thermal conductivity is inversely
proportional to size disorder. Moreover, the radiative heat transfer of (Dy0.2H00.2Er0.2Y0.2Yb0.2)NbO4 is
substantially reduced due to the co-doping of active multi-component Dy, Er and Yb elements, which broadens the
range of intrinsic absorption band and improves lattice absorption derived from lattice distortion. Besides, the
(La0.2Nd0.2Sm0.2Eu0.2Y0.2)NbO4 exhibits ultra-high thermal expansion coefficient (12.34x10-6 K-1, 673 °C).
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The excellent thermophysical properties imply that high entropy niobates are more promising thermal barrier
coating materials.

R

D22. Seidtbg-Pol
CoFe204 [I5] A%} BaFel12019 Wi BRI BIHR 5%
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/NE 450.760e. Hri ] IR AT T 32 FHIRE PERE & —FPE S skmE . SRIRSE SRR E, it 5] N CoFe204,
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B VA Ku W X — SRR ZM R EE LEEE. NSBESSARINA. B AmT, -
2T+ T BaFel2019 AW MERE, 9 iy P RE MR IR A RE IR B v 0 S Sk 1 i e JEL 2

D22. eitMg%E-P02
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JEHMP RSB Y N 2 — R E AL ST T B, B9 KBS i e RS E Mk
DA FRT AR A P R 2 A R SR, AT TC A e FEA RS A P M B B A ) AR ) s LR RS . AR S TR A s FEL
BERFRELEY (BNT) RIZEMIMEREMRA (HA) #HMTE A, 5T BNT/HA Fitt, DURH. HrR$
%7 BNT/HA S &Y K R R B PE e A VBRI BE RO M . SEIb 45 R 76 BNT FiE
SrHCR T0Wt%INt, R HLH % 0.5pCIN, IAF 5 AARE B AT 7K FAEBAUMA R HiRif 10 KRG &
PIRFN 17.23%, EEmT 40 HA. X BNT 52441, 2275 Bi0.5(Na0.7K0.2Li0.1)0.5TiO3 (BNKLT), ¥
HE5HAE4, 7€ BNKLT i &40 H0A 3 70wtolt, K HUHEC 1.4pCIN; HAERLIUARME iR 10 RIS 1)
JRERKEN 4.61%, S HA .

D22. JeitHg%e-P03
Microwave dielectric properties of Na5Tm1-x(Y1/3Yb2/3)x(Mo0O4)4 (x=0.09,0.12,0.15,0.18) ceramics
Siyi Xiongl*, Yuan bin Chenl, Ling Tangl
1. School of Electronics and Electrical Engineering, Zhaoging University, Guangdong, PR China, 526061

This study successfully synthesized Na5Tm1-x(Y1/3Yb2/3)x(MoO4)4 (x=0.09, 0.12, 0.15, 0.18) ceramics
through the traditional solid-state method. To clarify the phase composition of these samples, we identified them
with an X-ray diffractometer (XRD) and conducted a detailed analysis of the XRD data using Rietveld refinement
technology. Furthermore, we explored the intrinsic correlation between the crystal structure and dielectric
properties of the samples in depth using the P-V-L theory. To investigate how the microstructure of the samples
affects their microwave dielectric properties, we observed the samples using a scanning electron microscope
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(SEM).Notably,Na5Tm0.91(Y1/3Yb2/3)0.09(M0o04)4 ceramics exhibited the best dielectric properties
(Qxf=34752GHz, er=7.75, T f=-60.21ppm/°C) at 600°C. Additionally, we used Raman spectroscopy to detect the
crystal vibration characteristics of the samples to obtain more information about their microstructure and
properties. Specifically, Na5Tm0.91(Y1/3Yb2/3)0.09(Mo04)4 ceramics exhibited excellent dielectric properties
under low-temperature conditions, which provides higher possibilities for the realization of ULTCC (Ultra-Low
Temperature Co-fired Ceramics) technology.

D22. Jeitbg%e-Po4
The effects of Mg+ doping on the microstructure and dielectric properties of Zn2.99Li0.02(BO3)2
microwave ceramics were investigated
Ling Tang", Yuan-Bin Chen, Siyi Xiong*
1. Zhaoqing University

In this study, [Zn (1-X) Mgx]2.99Li 0.02 (BO3) 2 new composite microwave ceramics with large and small
proportions were prepared by traditional solid-state synthesis.The dielectric properties of the materials were
studied. The results showed that the microwave properties of the materials decreased significantly when X greater
than 0.1 Mg2+ was added.At the same time, a new secondary phase was formed in the X-ray diffraction spectra,
and the elongate and strange grains were found in the SEM images.In addition, the complex P-V-L theory is used
to analyze the influence of bond properties on r, Qxf, and tf.On this basis, it is concluded that the half-peak width
of the Raman peak is closely related to the dielectric constant and Qxf, and the B-O bond is the most critical one
at the 973 cm—1 Raman shift.Finally, the dielectric loss of [Zn0.97 Mg0.03]2.99 Li0.02 (BO3)2 sintered at 900° C
(er =7.12, Qxf=170,512 GHz,tf=-62.56 ppm/° C) is lower than that of similar materials. It has broad application
prospect in microwave ceramics.

D22. SaidtFe&-P05
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D22. SaidtHe&-Po6
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CaBi4Ti4015 (CBT) {EAN4E MG BARTIEF— R, BEAEEREE (Tc~790C). K/
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D22. Stk %-PO07
Densification and characterization of hot pressed ZrCN-ZrOz2 ceramics
Egor Dmitrievich Kuzmenko®, Sergey Veniaminovich Matrenin®, Yicheng Liang**, Gulnara Alfridovna Voronova®
1. Tomsk Polytechnic University, Russia

ZrCN-ZrO2 ceramics were produced by hot pressing at a temperature of 2273 K, a pressure of 30 MPa, and a
holding time at a given temperature of 15 minutes. Sintering was carried out in a vacuum environment. During the
work, the influence of composition and structure on the physical and mechanical properties of the samples was
investigated. High-density ZrCN-ZrO2 ceramics with high solid solution content of zirconium carbonitride were
fabricated using zirconium nitride and carbide powders. Zirconium dioxide acted as a sintering additive due to the
lowest melting point among the studied compounds. An increase in the hardness, elastic modulus and strength of
ZrCN-ZrO2 ceramics was achieved in compositions with an increased content of zirconium nitride in the powder
mixture of precursors. At the same time, a decrease in subgrains was recorded according to the results of X-ray
phase analysis. It was found that with an increase in the content of zirconium nitride in the powder mixture of
precursors, in sintered bulk ceramics without the addition of zirconium dioxide powder, an increase in the content
of the m-ZrO2 phase was observed. The achieved physical and mechanical properties were significantly
influenced by the parameters of the resulting solid solution of zirconium carbonitride. Thus, the properties of
ZrCN-ZrO2 ceramics can be adjusted by changing the composition of precursor powders.
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