F40E 4
2021 4 4 H

i & #1133 R Vol.40 No.4
MATERIALS CHINA Apr. 2021

TiO, /C EEME A THE FEith Atk B IERET R

b‘

L)

O, A, 2 27 A RE!

(1. Blsgii Ry 4wk

EAMEBERESELEE, FiE 200240)

(2. "PEANRMBREEER AR RBE, Jtat 102205)

OE: Ak, Tio, MENENES T (NIB) SRR RE, PR RS R R E P S R B2 792 ek, {H2Z Tio, AERL T
SR A RS, 1S TiO, fE 0 NIB GUlbh Rt Sl ki s | SEULE AR REA A, M ERMESSEE T A
EACHE N YR, R S e iR AR T AT TR AL, A T BA DR ALETRY Tio,/C A FHRL, P Tio, 41K

R4 50 M0 3 A 7 22 P R B S AR

AR TE T AR i B R R T e RN I LR . ¥ TiO,/C B A

R T NIB UKL, 78 100 mA - g7 AR IREE TAEEF 300 85, HLITT % e AR 4ERRTE 180. 4 mAh g HE—2, EE
FIHY 1000 mA - g~ U RE T 285 1000 ARG, AL AT 28 B 4B 4F 102.3 mAh -¢™', FE4r BoRH Ti0,/C & A& RHE

A NIB G bR ek 1 R FH s i

KR WA, [ FEWE; TI0/C EAME; ZALEH; M Tl
FES 2SS, TB332; TM912 XEfFRIREG . A

Study on the Performance of TiO, /C Hybrids as

Anode Materials of Sodium-Ion Batteries

XU Meng', LIU Bowen', WU Yu®, LIU Qinglei'
(1. The State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200240, China)
(2. Research Institute of Chemical Defense, Academy of Military Sciences PLA China, Beijing 102205, China)

XERS: 1674-3962(2021)04-0301-07

Abstract: In recent years, titanium dioxide (TiO,) has atiracted a lot of attention as the active anode material in sodium

rechargeable battery (NIB) due to its low cost and stability.

However, in practice the intrinsically slow transport kinetics of

electrons in TiO, prevent optimal electrochemical performance. Here, we prepared a hierarchical porous TiO,/C hybrid with

oxygen vacancies through a simple carbonization of a Na* controlled Ti-alginate self-crosslinking for the high-performance anode

of sodium-ion batteries. Owing to the combination of hierarchical porous carbon matrix and the TiO, nano-particles, the

Ti0,/C provided a capacity of 180.4 mAh - g™' after 300 cycles at a current density of 100 mA - g™

and delivered an excellent

)

reversible capacity of 102. 3 mAh - g™ after 1000 cycles even at a higher current density of 1000 mA - g™'. Such good electro-

chemical performance has demonstrated the great potential of TiO,/C hybrids used as anodes for NIB.
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Fig. 1 Schematic of the synthesis process of Ti0,/C hybrids
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Fig.3 Chemical component and pore characterization of Ti0,/C hybrids: (a) XRD patterns, (b) Raman spectra, (c¢) TGA curves, (d) N,

adsorption/desorption isothermal and pore size distribution curve
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Table 1 Electrochemical performance of TiO, materials in the an-

ode of NIB
Reversible capacity
Material (mAh - ) /cument Y€ Ref.
density(mA - g™") number
Anatase TiO, 92/1845 1000 [20]
Carbon-coupled TiO 108.2/3360 2000 [13]
Graphene-TiO, 90/12 000 4000 [14]
N-doping TiO, 129,/2000 2000 [16]
Black TiO, 185.7/33.6 1000 [21]
TiO, nanotubes 108/1680 1000 [22]
Ti0, @ C nanosphere 150/20 100 [23]
Ti0,@ C 227/33.5 500 [24]
Anatase Ti0, @ GO 186. 6/100 100 [25]
Graphene-modified TiO, 170/33.6 300 [26]
3D Ti0,-Graphene Hybrid 90,2000 5000 [27]
CNT-TiO, 157/3350 3500 [28]
R-TiO, .-S 128/10 000 6500 [29]
Graphene-rutile TiO, 144.4/837.5 1100 [30]
Sulfur-doped TiO, 167/3350 4400 [31]
TiO,@ C 180.4/100 300 Our work
Ti0, @ C 102. 3/1000 1000 Our work
4 £ @

RSO T A [a) Bk Al il B2 i 3 R B 5 B ES 1
(Ti'") (9 A AR i Wy BRR P, 153 T SR Ak fL IR
J# 600 CHRALIE 79 2 4L TiO,/C BEMEL, IF%E
BFPEME 4 B 5 i v (NIB ) G A% A4 RE i — 25 50
feztkRe, Horb, BREERRA KR ILRTA, "Rl i
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