5550 255 2 1 kL @3‘5 ;iui %‘» :}& Vol. 50, No.2

2022 4 2 B February, 2022

JOURNAL OF THE CHINESE CERAMIC SOCIETY

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20210753

PR WL 0 2 AR B8 LigTisOn A AR 8 K At 2P p

T %, AT H % FEE LT
L7 TREEARRFEM BRI E S TR2R, T B3 123000)

o OE: FIHARRA R SR AR FEXT LigTisO, AT 2 f LI 08 5 A S5, #1145 T LigTisO@porous-C &A1 KE, T
5T BAEMEHOR S AL 2 fE . S5 R W LiyTisOr, S 2 B AL LikZE, [FI, LiyTisO@porous-C A4k}
K2 A5, WEEELIN(8.5£3.6) nm. 3 RIS AN 363 mAh/g, ZI42E LiyTisOq, B AR 2 £
A BHATUAR FRA , A 46 LigTisO, 5 I FELFUE [ —2F; Li, TisO ,@porous-C &AW RHEEHR 200 J4 5 (750 L 4580 251 mAh/g,
FERFFRN 97.7% (41 LTO WILL A 50 143 mAh/g, FREFEN 94.7%), HCH LA SRS T 165, 1 BRI AEA F B
HR AT RIARAS, AT AR LiyTis0, 3EF8 1.5 f%. % LiyTisOp, RIHIAT 2L B et:, mTLlRME SR
TRURTHL AR R, X b a4 i R A

FHERE: K ZALmct; bicebERe BT
PESHES: TB332 XHRETD: A XEHS: 0454-5648(2022)02-0364—08
4% AR AT iE): 2022-01-20

Preparation and Electrochemical Properties of LisTisO;@Porous-C
Composite as Anode of Lithium Ion Battery

WANG Ming, FANG Pengfei, DU Liang, QI Pengtao, SHEN Ding
(School of Materials Science and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract: A composite of porous carbon coated Li;TisO,, was prepared by a hydrothermal synthesis and high-temperature activation
method. The microstructure and electrochemical properties of the composite were investigated. The results show that LiyTisO,, is
completely coated on the porous carbon layer. Meanwhile, the surface pores of LiyTisO,@porous C composite are evenly distributed,
and the carbon layer thickness is approximately (8.543.6) nm. The discharge capacity at first cycle is 363 mAh/g, which is
approximately twice greater than that of pure Li;TisO;,. The AC impedance value of Li TisO,@porous C composite decreases, which
is only the half of that of pure Li;TisO;,. The discharge specific capacity of Li;TisOj,@porous-C composite is 251 mAh/g and the
retention rate is 97.7 % after 200 cycles (i.e., the specific capacity of pure LisTisOy; is 143 mAh/g and the retention rate is 94.7%), the
discharge specific capacity is nearly doubled, especially when the rate test is carried out at different discharge rates. The reversible
capacity is twice greater than that of Li;TisO,,. The porous carbon coated modification of LisTisOy, can increase the specific surface
area and the electron transfer rate for the higher electrochemical properties.
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Fig. 1 Schematic diagram of preparation process of LTO@porous-C nanocomposites
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Fig. 3 SEM images of LTO, LTO@C and LTO@porous-C composites
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Fig. 4 (a) TEM image of LTO@C composite; (b) TEM images of LTO@porous-C composite; (¢) TEM and HRTEM images of
LTO@porous-C composite ;(d) STEM image of LTO@porous-C composite
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Tablel Sample specific surface area and pore volume

Sample BET specific surface Average pore
area/(mz-gfl) size/nm
LTO 4.4 10.8
LTO@C 10.2 11.6
LTO@porous 20.5 4.1
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