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Fig.1 XRD patterns of LNTO and LNTMO (a); amplified local
patterns between 35° and 45° (b)

WA 0.4210 nm /N E] 0.4197 nm.,

K| 2 b 7 1E 600+ 700, 750 F1 850 CZ 57 4 h
WL A T V58 Js2 1) T IR AR 3R A3 (19 LNTMO 44 K} (1
XRD KA SEM W H . ME PR LLESE, M
600~850 ‘C& & LNTMO, {hSR{RIFEE AL,
BIA P, N SEM I KA, BARIRE T (600
F1700 C) A A LNTMO EA &/ Sk, (H4 Bkt
Aglf. 850 C& A LNTMO B A 5 8Kk, {H
an RLAR K, RSFIR Bk % . 750 CREG B R A
200~300 nm (1) LNTMO ¢t ki , 3553 1 143 P #4 40F
FE 750 CERT LNTMO #48E3EAT H Ak 24 1 RE I
Ko
2.2 RETERNSHH

3 IR A LNTMO 1) XPS i, I k4731
TCER BN AT 724 B AT LA E] Ni 2p. Ti 2p, O 1s.
Mo 3d f1 C 1s XPS I, @S g EiEmES. Ti 1
XPS W7 )y 458.1 F1 463.8 eV, IELFXFRE Ti** ) 2Py,
M 2Py, B, Mo i) XPS g7 )y 232.4 H1235.5 eV, 43
WI%ET Mo®* 19 3dy, 1 235.5 eV B F A E L. F4b,
855.3 M1 851.6 eV 73 Al N J& T+ Ni 1] 2Py, Al 2Py, HL

AN =)

sEogs, R NI N+2 410,

—— LNTMO a

\ 850 C
J i

\ ﬁ 750 C
h 700 C

N S i

Intensity/a.u.

I

10 20 30 40 50 60 70 80 90
201(9

K2 LNTMO 7EAR R & A XRD 1 A1 SEM JE5
Fig.2 XRD patterns (a) and SEM images (b1~b4) of LNTMO
synthesized at different temperatures: (bl) 600 ‘C/4 h;
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Fig.3 Full XPS spectra of LNTMO (a) and the fitted peek profiles for Ni (b), Ti (c) and Mo (d)

2.3 BALFEMEERIE

N7 WSS LNTO F1 LNTMO 14 X 78 I8 i g
TEK%) 22 mAh/g [ L% B AT 780, 1B 4a B
TN E IR 7S LRI BOH [ U - L 2 AR R il 2% . M R aT
PLE H LNTMO 1 LNTO A K ZEA £ 146 7R HL L
e, 4y 187 A1 182 mAh/g. SR M JBCH #h 2k 5k
F, EIXIH, LNTMO it T 162 mAh/g [t %5 &,
JFEAS 3N 86.6%; LNTO ik T 85 mAh/g I LL %
B, RN 46.7%. T, Mo B TS RA S
MR IR, HERERETWILAER, KK
B AR R . BT AT A, R A R L BT
AR, LNTO (3R LL 4 & 9 291 mAh/g, LNTMO
(R 6 Lt 2 B 9 363 mAh/g, Bl Eif Mo® B 145 2%
I B Li, #RES LA BRI . 78 B I,
B MRS R B R R, ORI, LSRN
g, LNTO MR BH B 7 o7 s shath i, 4 Li M
A R DG, SRS R A 4, 2 I FE 46
/Ny AEAIBCR IS Li B UGR A E AE. T Mo® R
BALE, HT+6 /i Mo B 7M1 OF 5@ 21 iy i o
5177, M0oOg J\ I A H A 1R 3 (I 1, 3X F I 14 7] MoOg
J\THR REME AR I SCHE A%, A SCHAER, 4 Li K&E
B e, @R ERAZE T RAD KM, B L
i b A 75 5 b [ 1% 21 0 A T WO — AR T Mo

BN KRR T i s &, 8038 7 EHIRER R
SR LNTMO (1) 187 mAh/g B IX e L = H A FiG t
REM—F, XEHT LNTMO ¥ T S IS,

0 50 100 150 200 250
Specific Capacity/mAh-g*

100} ' . LNTO b

Current/pA
&
o

Potential/V

B4 LNTMO F1 LNTO 5 1 & 78 i A 3R i 28 A CV il 2%



198+ WA SRR T

4T %

Fig.4 \oltage-specific capacity curves (a) and CV curves (b) of
LNTMO and LNTO at the first cycle
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Enhanced Electrochemical Properties of Li,NiTiO, Cathode with Mo-Doping

Huang Zeya, Wang Chang’an
(State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: Li;NiTiO, is a kind of layered cathode materials with rock-salt structure for lithium ion battery which can extract 2 lithium ions
per formula. The material has larger charged capacity, but the reversible discharge capacity is limited. Molybdenum was doped into
Li;NiTiO4 cell by a citric acid sol-gel method using LiNOs, Ni(NOs); 6H,0, and Tetrabutyl titanate as starting materials, M07;04
(NH4)s 4H,0 as a molybdenum source. The structure, micro morphology and elements’ valences were characterized by XRD, SEM and
XPS. The electrochemical properties were tested with charge-discharge cycle, CV and EIS. After Mo-doping, the electrochemical
properties are enhanced: the reversible specific capacity is increased from 85 mAh/g to 162 mAh/g. What’s more, when the Mo doped
Li,NiTiO4 is composited with carbon, the conductivities are improved and the reversible specific capacity further increases to 210 mAh/g.

Key words: LioNiTiO,; lithium ion battery; citric acid sol-gel method; cathode material
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