2023%F7B13H 2
EmETOER SRANET ERE8E

R BuEk &

AOD2 Eigl
IS

IR E=EEE

BEAEECTASEH
==

EHEEZLESE

SRS IERE

INBRKIA (RBE KiB®) 7H12H,1L
M =FERINESEHEREB LI EE
. MEFEZE EEHRHBK . HEHE TEHBICHk
HHFESBOTHIE,

=S, S8 BEE, 2T RIS UEES
PR ORSERR, TT B SE7 =R
R R & s, g LRI 75 =, “2 &L
R VB VHERNE BRI TERRG T R B,
RS HTHEE XGRS 8 B SRR ; S8 BT ESE
IERSE , RITHEA B A  LUBHR T LUK

ZUEERE , EE= N RR, A IHRERFES
4tk —EREENEIIESUSE SN
52", NMrAaFH, —BEREHRBEIRESLIE
FEHBORIRS”, IR E IR e RERE %, REEHT
IS RIS R R, RIS R IR, B SRR — it
XPIMERERG i, FT I Eshf . = EIEMEERIE
ASEEI RN AR — .

2R, RIS SUE R BIA 2 2 RIRTIHE
H, BV AS SIS SRR A R . T
B+ oA, DU BB BOO AR R SRR Ak
REANE UK IS LR, P SRR S T AREMSE
I, Sxif R B SE R A TAESTHE, $TUFR57E
RSO HER 2 %, 2RI THBIA L 2 =&
WALz,

BAAEELANRBEAAKE
ARCUAN
WEHGETIESER

SIIBEIRM GC&E/ENS BRR/EE)
FREEE BN B A ARREER” M
WSS, 7 H11 HE 12 H, A KRE S HHA TS
I3 ANKRREFR I T M G IS LA S R BN
FRE AT, HAISREIERIE B EES a5

PRI TR TR SCzE 5 7 =g ESR
POy N /NI | NP 7 /N = S AN R i o o I ==
TR A RS, B B SR B AN 43, IANE A
RISV 1A SR HUR AE AR R p7 A R R
TAEX SR, HEFF R SS , r BH U R T SR
V5= TS B,

BE s b 2 BT K ISR IR M5
HIRIB 140, SEhE S RAT8h” A S E =51
N B TR GEEL S TEFREENR, 18
H E R A SR, 3R N —2E TR,

AT SRV AR A TIEA T &
TE, — MR ER AR, X T RS
R ER A R T BB 15018, FE X AE 7R I 1R R
TEH—E05% , IR A R I, YVISL A
ENKRIRBEVERT , Bt S8 T A S EIA,

17 SEIT MY >
—HLiiE L] 2.0 iy E2&

WEBEC—ESE R

SIIBRIT (GE&/ZER#R) 7H12H L4,
=N 17 2.0 B 28T, XERE“—HL
FHLI 1720 B ER B2k, HEEZ B KEIER
IR ETES

Bl HOENREEREARE, (LT SRl
TR R PO BRI R A R BRI R A 5%
AYZEE, TSRS HBEEERNEE,
ACIRTF VL TR — 8w /N, FFE A — WL L
1720 b, BE AR (. X)X J8)E  iRiT.
NACIHIEER, BE e AT R ERTT
RIS ERTRIR , SLI - —HLE T, e 17,

FERE RIS ZR R VLT AP E 2 2R R, iR
FFRFEERS, EhE . HBENES T,k
B S R R AR B AR, S iR A EEN A
J&, R Em, IEER, MEMEEEARY ER
JE N BIET & B TR RS R IR AL T
B, S5, BR3P R ST s A B R i
1%, BRI BT, I IR SS IR 2R

AN EEWA T EMIL I SORIEE E
P, RTINS IE NSRRI
BOATIEFRAR B G, F2 LT ISR AT E
MIZEEEE i — gt EGES XL
Tl

ST R
HHEEMN
P ICIEAINE 3994 1

SIIRRA (CEMZESS) 7H12HE22H
KR H , TEEEES . SN T A AR 28
IS IHATH OR A —— (AR RN S S AR,
BRI R , TS TR TR E A O RR
2 R, A NS S AR VAT, B 5 R LT
He 5Tl , B8 5 14 IR XU

RE b VT RRELES AR 5T B TN
REFZR, MBEERE AL B DR BER, 1
BH R ERAMEAS LR X TR EISNR 1\l IR AT R X
RIS VEN—ZAESIMEA G THE, Bl INAZTE
TAERREEEN5ERT W SR AR  SEOLE AT T
PEESRIZ S MBI ES: B B B, NS
GRIEVLT IWEHIBRTAR " TH A SR B T B =i

BT, BRI ES 52EMT REMHERAL
25, BT AN KB B AREEE HT
N ABRAERIN R 5, 810 TH i B R R e b i
BEH], SLOUTTREHE., B, A & ERHE
BN 22 i B R HE B ERLGL 27 3R A WRHERRN RE
B aEl 18 5%, H 2013 R IHAERIY
ZHUSE, B EHE\ B AR N 100%, [AIHT,
B R S BN LH, B A OB R A ZS M
BEAANZFNE, HESFE6 AR, B@EO
FOGIRIIE 3994 1,

b

I BRI

x

f":@ . N3
21 A &
q| M,

VI3 2 A7

¢ REBA G

ST = e R [T

=77 20238

2

BHNES . EEEREES B E PR R ERSIFON. TIRRCE KF B

OiI)BAkicE 287

VL XARER JT S0 S Al DG HFHY S R
RHKSURIE, IR SRR R ; PR
370 ZAENIFFARIK B i, L9 3n[a]
U3, B E PR ME— LR SO R ik
R TL IWEN R E S, A FEH
TR HILEN T S SR T, g METTEE AL
IR EFEREERG O, 2, FEE
AL XHIFT &2 TR AT B RS
“OrEfIHAE” TR —IIRAE TR, BELLHET
PAGREEESTE R

ZESTRAVAT VIR EE IR | & R S AT
ek, T RRT 2023 FEE T H Ik
IESPRE R B IR SR T 7 H 12 HIER
R, DR R R 2 FERERAERT ]t
TR T ERAREET BIZ&T O, e
PSR A R TR AR R AR

BRGHAEME
SRR O X5,

“P3 SR X BRI , AR R — B

JRESRSR,, i RSO, B T E — G,

M EZER . REERT NSRS EREEE

HEEATH, 546 HOS SBEEBERAFER
273, B T IS X RS TRV EE,

S AALTIRY I 5 S ALt X, A R il =
abr TTEA, B EE R R 2 ST
FBEBUR R E ML IR P 5 S0 OB, A
YT AR EREICIZ 2 RN T T, A T
VERIHRIEIGES , H 5 8 S X RARRR I . VT
[IRE G 3 SE ST X, A BE G S A
EREERBEAEER Y, il B 2w
FOR, BIEIMIE R FUICIZHUEE 28,
SREER,

T3 E o, SREREL D S S KRR B
18, LR el B G 2\ (SO AL ST T, B
ZER VB EERE AN, BISES IR,
“lifE” T AR R ST

“BANERE —FEHB G R X, FFEAR
B XA P X R AR SRS, LE e A
T AR XS S RTFR T RS X
B S Z AR, B ER T HREX
WIRINE R ERAZTRIIHSEIL, T LU
PREEEZ MR, L X AOEET 2, fi
Hids=4T,

UTAESR, BT 75 B SR G A 5 S
A X BRI FR AL, S0 T B BT E R e
T2 T BT B LR SN ER X
R X, S X IR X7 B9 5 B ST X R R
SRR I R T B A2 =k, #ORE 22 EE R SOR T
EURRS 2 3 S8 ST X, T3 T A" [ B 34K
VG X, FE R TIE I SRR O X,

BN AT, S ERIEIR AR & F E IR UL
Yol , SRR RORTLT s 2 304K

BORRT TR Il B

RANIBEX CFEEHXWES

FEFRTEINZE A E LRI H EA
KIRLHIIFIRY , BORERI A RS AT Brh
GAUMEIINZEPS | WP 75 i g A S 2 v SRV
%o

SR, CHEA BRI ER 7 B0 SO X
ST ARZE , NABNERRII IR BT
SESARE X, % X EE T ORIRE S LE,
BRI,

“E B, 3 4R 7RI S X
IEPETEA AR R B A IR, 12 — R = —
H=XZ )k BEEEEEEEEE.”TE
L SRR GERIRGE, TEEREIRK S
FEISR IR, ASRAIR I S0 AL DORH T IS S TR
LIS RS D, RIBH TS A X R E
FHERG RPESH BRI
SRR ISR RE T HE UG . [RIRS, 7R XHLRIY
MR E X EE L EXRMEEAEX, i
AR B ATEKER R OR S AR SAE AL X EL
S

SRS B FEARIREEGR R E TR E (1T
D # 2 NFEELIG, | RGN T
fif AR KEE” BRI E BRI Z
LTI H , AN FORIEX HEE TIRIKHI 2R,

TIEH, FFERBIE R AT, 77K

"EHATEEL

REDR B iGAE %R

T EZ BT ARERER Y O], REEET A
SIEAL FEE KA, BTSRRI S E
EFE D EIRERR S — [ IPU B BISENR T, %
SEERE SR, AR BB IR XY
TR, i e 55 ST 7= BIE AL F
Mz BT N ISGE,

X T 3 SO SAEET XA SR B T X0l
A, T RO BRI R RHPBERAE T R 5 &
FBWEFR, 2 N RZF— T R
R FERIILES , PR ARSI R IS AT SRl
AT A X, SR DA ; 55— T3 TR
SR TIENT /NI 3 ) R A
NE%E EBZ S XTS5 |45
ANHYATZH], LB XEAAS.

DU 2 )
TZBK 8 SRR ER

T HRE, HEZ AT G
IENDIHYASR L T SHRRERS TR s AH
X TR FRHIN L .

RIS ST SRR TR, 722 TR
FESGERI AL TR , LERVEREEE, i S
iR Bl THRER 7 SR SO X B =2
(R NRTE , 75 EEREAEAZE , IR HHEE 2
HHSZERL, R BA AT B IFR . AANE
HIRERLT VRS AAHRR TAEHRI - T TH
BRI, A RHRREAR T A —— 1R,
ARG A& T2 SRR .

“—J5H, FATRIAREL AR ] R
B 9T, B BT THIE A LA R
R, FF AR GRS s 53— T3 T, R I anes
=R ZARZEERG IS, FFALE N SRE IS
B, I R RANA ) " ABER I

FEHRAR T EE A X B S ZERE (AL, 3%
{LXBUR A RNTTAZR, X8 GRS
226 N R R B IS X S 15 , (56
T AR ; RIS , X R AR
ZX ARG , #THE 100 2 MS AL, B RTHEXE
A 30 MELEZ AT 1900 MEZERL, “ T
—22, Bl TREAAETLT VUS4 App HOTERT, SE
BUSEEEAE, IRESE O ERER, i
FACE XA WAA R, (R E i 2D
XHYFERIPE”

AHEATT B IREIER T
BASIIRIE R, BAG ST 2RIE
HERGAEHINE T EER

2 [ S S AT X BRI

W BRI 2 S
S SOALTE RN L R T IS il

WAl i 02
B, BFfEALR

—
SN AN N EII )
L

SIIEIRIA (IB&EAKE ¥ TI&/ZE
X @BARMFEES) 7H 128, 7L J0sris =
N BRI RS, SREH T RS
BRI R TR S L 4
A EEIR B BRA T L BhE (VL)) MR R i
MEIRAT SR &K eFER st A

SR IS 2, AR AL R e i

L,

GBI, (LI TR SE A = 55 55 Bl E (AR
PLGRIN B SURARAL, ESh G BRI SR Y
L RS T IR SRR B S OB IR TR A
R, XK SEHERI Bk SHLIBENE . 3R
A L 1Nl TE RN HE S IRBR L B , 42 R AT =
PRI R TR, 38 SIS, TLI INRSEE %
KRSEIER ST EVAEERER o

TLI IR S 2 R BT 5% S IS 5 7 LA 1
MRS 51750 W LIE S KD A, TRA R
T T R ERSUBEZRIE NS A AR AN A 5 1L AR
Wi, FF 4347 T B B A SR R TEN LIS S5 Pk
iR, REXS “ WK™ gt Tl £l Az R I Bk
1, TRt B SR E SRS =T T,

TSI, L TE L HIRREERAES
IR = RIARL R ARAFHERITEA
B HDE TR & R LB E 55
.,

LITMAR LB E B 2021 £12 A 7 H &
Jo AR, S VAR, AR A % T A BUAT M BObE AR
2., BAT, TR Ik F A A IR AR
ARSI &, Lt m AR & ik 60%,
FHHAR 19%,

A ZE EAEFA, BT, TR
KR E OB ERERE S AL, AR
R, 255 FTRAR , sk AR5 3
B BB A S 2GR E R R T @,
R BEH R LA = AR, 533 H
Fr— 7437 A58 3 IA

BT, LI B LT E@MRIT2H

“RETOR, FATREHAZE I R R
IEED, FTIERE X WK LR A5, 5
SAHT W SUS A BT R s s 8, B0
ENIMNZLZREE EUREEATHR, 5

T ok, BAI3 7 P ReGLea s Lk
HANEER® ATAG BT EFHF L
BNAE F . FEAE1—3 B4t 7003 7 K
P BEMSE TAZE L, AR R AL
B IR RE N NN = = o I NN B = i
KT & AT 24300 4 AR F RS
TH . A, Ik 4 B AE R ALA 2 s
FLINAE R, #7 R4E 48 HOK H A EF) A %
LI W T A A R A R R |
ML X RAL AL L 0

B AT, i SUBR 52 B F EAXNAE ] Am iE
FE R R R &R 484G, b gt d it

PRk & o NG 22 Je Wbk

Gy IR IR SE A 22 2 o 1R AT 21
F, IsRe ARG SN | el A X B
B, IR R R SRS AL, SRR
X&ptt sk R R,

LT DU SE g = BHITBCRAS Wi 2

B AEIHA S BEBAFTAEFK
AR EFELT,

LI BR R B E B AL A AR R B A AL,
Ad BFIEAERZRAE PG FHER
B H A SR R ek 2R B AT
R (“RERHEEFLT)RE F1257
ELRAAA SRR, EEFE12107
T B FARIR O 4 T AR 8 LR
ROVMTI TR I F 4 XK AL 265, 3
% SCI/SSCI #1F) 6 X 21 % , & 4&(Chemical
Society Reviews){Advanced Energy Materials)
FTMRHAF (BKiE* =EF FRES)

rraARsEmas e S H SO 2k B

R e ot

O%REE TEH

— PRHYE R A B R I BT B B S5 AR
55. TE2022 ] ZREERMINRLEA TN, (T
ISRV PR AL E 2 25 4, B 2021 £F
LT3, X E AR RSE B LT TE IR
BRRFELL. BRSTEE, BAFFLUEFENR
FRHE DRSS A RHIEETH .

SR LI I E FS I 2 % /A7 B e
HEIRSRIRHR . SR, tETEUIRSS B 52
BZIRNSS 275 A5, NREARDENISS 1.2 75 4%
£, B S RO, KRR
RS Rt 2T TR ENR I H S HEH R, K
FIEACEE HLERAR  JUIE EHEAR S5 R 48 HH LAY
], S22 REA R — B I

I H, SRS KR ARE AR
HINSS B “BRZR AR, SIFEAT—E, #F
LEFF R TR R I H LI B, R
EVE RN, " ERE

Bl 55
MNOTINR B “ITREF

ARG BREEAREEE TR
P RFE— R I F I BN A 5 72 i 1 2
FOFREEAR TR , (B EED S 15 B R A E
W, BHIEN G, SRS R IEES] A
=, it O AR I fh— — R A5 S s
BIEENE , ARBESAIREEEE T
A NSO MW =W = =R WM I [ Sxites r
2B R TR E .

WEREE B X (/e OS2 M &\ DAL
N EE LT E S BB TR E
F G R—RITIINY .

6 TR, EAE NI MR S I 2 BR8] T
VERT, i i 22 HER 5 O 00 H Bl 55, X
A e MBS Tl RS 2R RAEAL
BB Tl BRI, NEEARIRS B0 0%
HERAR , iR B 5= H A BB AR R B0 20 A5
2, Fkl S5 FEERISC A, — A AR b A TR,
O MEREEE, FETIELRPHRES
L, A=A A& TS, 202184 4,
FAFIAETER—Tm T EEE 55 EE
TE RS EVHER  BEARTHE UL FU R , Xt

B e e R LI B IR 55 2 il
HEESO
TR INE FHit KiR®E

“ P BRI S A FHB IR E R TR T IE
YRR, 2mfase BIvE | A L FIFI,
PERHSRIEEEZIE T, EATIE Bk T 321
A, fEa s mEtl el 1.8 5 AR, "
D TR A GRS AE BT IR

RBX A2, B AT AR RIS
PV ARZ T H m AL TR,

TREITHE S HE, M2 TER T3, ¥ &
1% REE S EERS M ERE—E
AT KA, REDOX LA, BARRISE
& A SE R A B LR I], A ST E 5
“TRUE AR B SRR, TR A — 2R, BT
A

oS AR AL S, TR E &
TEHLEEIUM 102 NERDE 684, HiRA lE
TREGE M, o E/DIERE 139, KIB4EHRE T HE
T el B ], T B T TR ] B DA RR AT T
30—60 K, ELUNFREE 200 127 BT AT
B, s HmE S, NEHEIITF TAH T 40
R, OE T VLI TEHE,

HRER RGHUR TR, T 17 TR
5 ] AR b K SPSIAAE 70% , FEER R
IERAE SR LIRS, “— FiEA WA
100% , BT AT

SR 145
AIETRN Y SHE2{ER

“BR SR 16 2, SR E 12 NREE R
(F, (BRI HUHFAA T, O — 408 L $hiFE— 4t
i, FE O TAER I A 15 T 5 R S e EarE
AT EIRS O i sR AN b .

PERNTRFTIEARSS H 08 O e S il B
X T g 5 4, B S v R s =
SR HERESWSHEEE, KEEH
iR 22 VERT A4 A A B T T S AT
EFIRSS” v, HEE O S Ee &R
MRS BN, R “ 5 RO " YL iE S, (R 5
CIE AR IR S5 TR SR R IE T I
TEARSSTESR .

AN, SRR A B VR NN 2 5 G SR IR 5505
Bl , TS b 5 AL R R X S
T EIEE RS IESD . T 5 S
50 % NIRBEIER TSI 758 5, 30 2 AR
BIEAEERA A

AL ST IR 255 HREERIS:529000 [ HiFANES:440700100003 ERfRIIIIBIRAAENSHL  ENRIRERIFEIE:0750-3502691 FhiglicEiEE ML : http://press.gapp.gov.cn  Z4REEIE: 0750-3500069
NRHZNFFBERSENTIIBIRMEE , R I BIREBEFA, AMEEE BRI M XER, & YR (FRERSEKER/IVE(EIE0750-3502670)



