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Mo, W Z8), X MR FI/A, T, Nl &3 #2 b DI b
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25 5 Ak H A e T, S S0RR L A PR 2 AR O AR
A HEAT RO A%, LiO, ¥ i B L i W, & AR I R I
N A IR Y Liy0,. % 5648 T DL 8 3 o0 H A R 1
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2 Ti,C,T, MXene MR EEEZR
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MXene 1 8L AT LAk 85 7 F1H 745 43 45 e i 7
AR, Bt B YRR R A, 3 O R R s i AR
T B RE A, AT A A 0 SN, B RRER Y L TR
5 T A J2 R 45 4 K A4k ORR AT OER 2 1 Y XY T
Ifg, {0 MXene &) & = HE & R, 78 46 20U Bl MR
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MXene — 4 2 AR BHBHE LA 22 BE H B A0 35, a8 H
A B, AR TSR 2, DASRE oy e b M e R &
), I E R SRRk, &8 A
a5 H AN B AT 2o B A, TR B PR R AL
$E Tt Ti;C, T, MXene 3 B4 B 09 B i 10 16 1 A0 AR 1,
SR 253 S b S T DG HE M BB R AR 1 — 2D SR
2.1 Ti,C,T, MXene A# B[R FHM R Wk, H
RN (U A S I o o i TR SN a2 |
(SAC) BA B Ry fig ks 7. 4R, SAC 1Y) 3 11 fE
FIL RS R 5, By S JL A oK AT A R4 K S0, 75 28—
Pl 4 HE SRR 3E A T ORI LR - (SA) 5
LA 8] (0 38 AH BAE . MXene J2& — F B AH (9 SAC
IS, FE & A T 20 s B p, e AR A AR S
A7 5 23 A7 AT T LAAE by 4 4K B i 0 1k B B 7R

W22 KRBT, BHE F T LA & i A MXene J2;
AR R I, 7T 540k R @S A B AEH. Zhang
A0 3 5k 22 1L R AT Co™ 1 Ti,C, 44 2K 3% T e o7 1 5
&, HIE T EIRAL IR, 7F Ti,C, R IR 713 T Co-N-C
A T R AR 2 A AR 9 K JURL (Ov-TiO,) (Co-
N-C/TiO,-TisC,) . JiLfii A= K %) Ov-TiO, 55 Co-N-C [ Hip
W)V, AT 45 TH 4 4k 05 v R A2 1, A SRR L
Pt/C. Wang % BU R 45 1 — Fh ¥ 1) % /8 < MR 1 5% 4 4K
W, il i MOF it 2 19 A 48 4= i 40 oK Fr ok BR i Co
SACs, Co ¥ Jf 1] L& 4 Li,0, BB B HL i, £ #F
ORR/OER i 72 iy AL iR JR 8 127, Se JR FHA K
B R RS, “F 8 A d T R B R AR B, AE
B AR L AL . Zhao AP I
CO, i B 1 5 W, £ CO, 4 T H4 Se o o Al 0 2
TiyC, FEE 2 P4, SCEL T Selit T 7¢ Ti,C,T, 41K
A EREE, #1145 T4 )8 Se I T (SASe) 824 Ti,C,T,
FEAR T, 1 A 1 e AR S S T i I . A AR
L, COELL T 3 mi s HEMWEM: 1)Co, 5
Ti Ji+ KW, 7F Ti,C, il 77 A3 2 1 Ti %57 ; 2) CO,
T =0, n IR TisC, T8 F A 1 R i 3 A, R
AR JE T Se i A TiZs A5 3) Ti;C, 3R 1H M9 Ti 25 7 1
P Wi T 5 CO, 4514 T AR & 7= A 1) Se” Wy b &
AN, T s B A AR AR . AE H O S A 100
mA - g ' i}, SASe-TiyC, F& £ 2= =0 i b J2 B 17 260
mA - h - g [ E I A B, 200 mA - g LT 9
FE TR AT RGENGER 170 [ (& 4). SASe ik A FLZ TiyC,T,
gk BRI Ti 2 A, TR T TLC,T, 440K R i 45
X RR M, i — 2 5 m Sl TLCT, 3 48
Se—C #, 7= A= 5 ZU B A HAE FH, (3 BRI B o % B2
LB, 2 F R R 80, AR E T Ak 2E O B T A
BAJE A A B I, $EAE TR 2 H S R R
W r i, AL T LiyO, B9 TE B ML, 8 32 30000 &5 44 T2
S, ARAF T 9K B BE SN 258 7= W, WIS i T ) 4
filh, $2 %= ORR Il OER i 72 1 % L fif 5% S 850 % % T
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B TLCT, ARk, W E—RINH TS AH
b 1) 755 20 MXene kA Ak 70 $2 41t 8 22 119 225 0 (.
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R 7 B A ORT A3, BTG T R A LA, AR R A
SHHL PG PR RE. (A U 4R BA T SRR
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Ti,C, T, (A E SR A ] LU T+ Sl pE, 3840k i SR

L, A T = 4 Liy0, B U R 43 f# . Ni/Ti,C, T, 3%
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23 Ti,C,T,MXene AH EBE UMK HLELE
AR IR BE A G HELA AR T RN B AR
R, RESESEA MY ShtEE. HHE. NI
AR &, T DLAE S R R RS T N R Y
MXene |t 3 42 @ A0, 7850 K HE W 1l ke
P, it B A A PR B . NO 2 B 2 A< H v
R AR B AR AP Li AP0 IR T — i A7 8 A
A, bR A T R 5 NIO 9 Kk 1 2 41 43 BULE
Ti,C, T, Wy F H A E] 2, B4 43 5O A R T AE AT
PE G Y B R, 5 E 2 A AR AR TE . NiO I
Ti,C,T, iz bl 2 = 5 I, NiO/Ti;C,-2 Fe4# 23 < Ha Wi 7E
500mA - g ' FUFSEE T, MIIA 2 EIA 13350mA - h - g,
ORR/OER [ Jij i M {37 I, AT 25 90 2 1 ([&] 6-a).
CoO EA7 Ty A W& PE IR E M, (0 Sk | W ik 22
HE R, AT bt RE. Li %07 38 38 i K #4
B, 5 41 CoO 4 K hr 1 J5 437 2H 26 7 Ti,C,T, 1Y 2%
T RN R ] )2, 2 2 4 1 ik A T R B AR ORI FL R A 4

T4 T F it I FR 3 R v R AR R R A A A
Ti,C, T, AJ & #F HL R 2 7 1 A% i, il CoO Y SR 4,
it i CoO T 1 7 s Y 28 5 . CoO 44 K WUk AT By 1k
Ti,C,T, 7588 B 4 Al 23 Bt B v i 4, 4 Je 8 85 1
PR AR, WO TE A B H . LR RN,
CoO/Ti,C,T, & # 25 < L W %) Ih Lk %5 & 4 16 220
mA - h - g, Al fFI 160 [& (& 6-b). Jiang 55 5% 3R H
— B K A 23 BN &4 R FLA HF Z1 1k MXene,
H 5 0, MIH,0 fEH, #il & T — R 55 B S 4k F W5
R MXene, 1 41 25 St SUEH RE 1IE AR AL ). %
P BERE Ml MXene 732, 48 = LS 3, RBTER H 74
B &R E LY. EATIE ) 4 R E ALY 4T MXene
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Ti;C, T, MXene based materials in lithium-air battery
cathode: a progress review
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Abstract  Lithium-air battery (LAB) has a theoretical energy density of 3500 W - h - kg', therefore is
considered a potential next-generation energy storage system. The discharge product of the cathode in non-water LAB
is solid-state Li,0,, which is insulative and leads to slow reaction kinetics, resulting in high reaction overpotential,
poor rate performance, limited cycling stability and low energy efficiency. Catalysts can improve the kinetically slow
rates of oxygen reduction reaction (ORR) and oxygen evolution reaction (OER). The development of stable catalysts
with high catalytic activity is a key to improve LAB performance. Ti;C,T, MXene is a two-dimensional layered
titanium carbon/nitride nanomaterial discovered in 2011 with dual function catalytic activity in the ORR and OER,
which has received widespread attention in recent years as typical high-efficiency catalyst with promising application
in LAB. In this paper we discuss the reaction mechanism of LAB, summarize research progress of Ti;C,T, MXene
based materials in LAB in recent years. We discuss the reaction mechanism and performance improvement strategy of
Ti;C,T, MXene based cathode catalyst materials in LAB, and finally provide some perspectives for future
developments in this direction.

Keywords Ti;C,T, MXene; lithium-air battery; cathode catalyst; oxygen reduction reaction; oxygen evolution

reaction
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