%21% 2 Mok B 5 124 Vol.27 No.2
201944 1 MATERIALS SCIENCE AND TECHNOLOGY Apr. 2019

DOI:10. 11951/]. issn. 1005 —0299. 20170167

HRERSER IS S TiO, I TZ R MEReli

S5 = 1 RV 3

GEELIFR FAE, D E 4

(LRI R HLH T RSB, TIPS 522 34300952, H: K1 K2 fhepfb T2gRe Y05 %22 343009
3. MR 2R B T AR2ERE, TTVE 75 %2 343009)

W OE: ARG TEREE N ERHE R AR T, M EERTRD R ER RN EEH X —.
KU MnCO,; Fn Li, CO; 47 BB, R 3R B 4 6% iR B b 8 7 sk 1 4 7 R & LiMn, O, J& AR, R R 7 i — %8 Jik % S 30
MAGEFEREH#TEACE —AMK FEBEMHEEHBRNEER, ERLBAE THY % 2GR E LMK
ZEW,HK LTiMn, O,RBELMER AXNEREEGREMA T HERTLERL, RS RERERANE
B, AR B TR A F B RET T IR SR KW, AREF L ERE Ti0, 5,232 750 CTH
56 h, SLILT K F A LiMn, 0, XA & T LiMn, _ Ti, 0,5 & &, EH A HMH 5 LiMn,0, X4 X EH & Ti0, TZ
4% B E M H LiMn, O, BRFE TWA S THM, REEREL M EH Fofom R

KEBH: REOERE;RERIGEE TR, S4B RELE mEKER

hE SIS TMIIL. 4 XEkFRERD: A NEHS: 1005 -0299(2019)02 —0084 - 06

Preparation and performance test of surface-TiO,-doped lithium manganate

ZENG Yingying', GUO Xiuyan', CHEN Haihui*, MA Guojin’

(1. School of Mechanical & Electrical Engineering, Jinggangshan University, Ji’an 343009, China;
2. School of Chemistry & Chemical Engineering, Jinggangshan University, Ji’an 343009, China;
3. School of Building Engineering, Jinggangshan University, Ji’an 343009, China)

Abstract: Capacity fading of spinel lithium manganate-based batteries is a bottleneck that constrains their
large-scale application, so restraining the dissolution of Mn has become a key measurement to reduce capacity
fading. In this study, the spinel LiMn,0, material was prepared by the procedures of wet grinding and high
temperature solidification using MnCO, and Li,CO, as raw materials. The surface of the spinel LiMn,0, was
coated with TiO, using sol-gel method, and the modified material was calcinated at high temperature for a long
time, so that the metal titanium ions could diffuse into the surface layer of the spinel LiMn,0,, forming a layer
of LiTi Mn,_,O,. The experiment at elevated temperature provided direct evidence for the effects of
modification and calcination, and the electrochemical cycle performances of the whole cell with doped
LiMn, O, or pristine LiMn,0, cathodes at high temperature were tested and compared. Results show that after
the LiMn,0, was coated by TiO, on the surface and calcined at 750 °C for 6 h, the LiMn,_ Ti O, thin layer on
the surface of spinel LiMn,0, was successfully realized, whose morphology and structure were similar to those
of LiMn,0,, which greatly reduced phase segregation or separation. The surface doped TiO, process can
significantly suppress the dissolution of manganese ions from LiMn,O, cathode in high temperature
environment, as well as improve the service life and elevated temperature performance of lithium manganese
oxide batteries.

Keywords: spinel lithium manganate; capacity fade; manganese ion dissolution; TiO,-Doped surface layer;
elevated temperature performance
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