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Synthesis and electrochemical properties of
modified LiNi;;;Co;3Mn;;30, cathode materials
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Abstract: The electrode materials LiNi,;;Coy;Mny 30, doped Mg2+ were synthesized by solid state reaction, the optimum
sample LiNiy;CoysMny;-903Mgo 030, was mixed with CuO. The structure, morphology and electrochemical properties of
the as-prepared materials were characterized by XRD, SEM and battery testing system. The results show that Mg®*
doping does not change the material layer structure, and the optimum sample is LiNiy;CoysMny;3-903Mgo.0302, which has
the best electrochemical properties and cycle performance. The first discharge specific capacity of LiNiy;CoysMny;—g o3-
Mgy 30, is 158.5 mA-h/g at 0.2C, and the conservation ratio of capacity is about 91.2% after 10 cycles. The first
discharge capacity and cycle performance of the sample mixed with CuO improve obviously, which are 167.4 mA-h/g at
0.2C and maintain 95.3% after 10 cycles. The materials have good performances at high rate and high voltage.
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1.1 Mg CuO E&HY LiNij3Co13Mny30; BY

5 &

1) Mg 4 2% LiNi;5Co15Mn,; 30, ] % . LA
Li,C0O;.NiO. C0,03-MnO,.MgO £ 4 J5 K}, i Li,COs-
NiO. Co,0; Ml MnO, &ttt aitbiid s, HrhohT
AR T LbCOs 4K, T H A Li,CO,; b & 0.08
mol> 'y T I R MgO B IREHE T,
NN B I TK SRR AT RS IR 20 h, &
J§35 2% M (RIHTARAA . SR B TRRHRETN 70~80 °C )
THAE T PR TS RO b e
Bedh, WA AR, THREE N 4 C/min, ST+
2] 500 °C, IFORUR 6 h, FFLL 4 °C/min FHE 2] 800 C,
IR 15 h, BEYARAIE FIE. BULRES R,
73 2 22 W £ i LiNijsCoysMnys Mg, 0,(x=0, 0.01,
0.03, 0.05), BN TFHEEsT & H .

2) 54 CuO 1) LiNiyzCoysMnys-0,03Mg 030, Il
s BREC—E 5 LiNiyzCoysMnys.03Mgo 030 #1 AR F T
HM N 8%IK) CuO MEHREABREE 12~15h, LLE/K &
BE R A3 B, TR AE 70~80 C TR T4 PRk T

B G P RHBON I Rpe i drrhige s FHEE AW E N
4 ‘C/min, T4 N RS 500 CHORIE 6 h, Bk
AR BOHFESIT, SRS Ak,
TN T8 2 H
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h T IR AU A, IR IEYI. CHE
1 PVDF AR¥E R L 8:1:1 B4, JRHIE, RIG1E
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MR IE(EC)+— L AL IR IE(DEC))(EC 5 DEC AR L
LDAE AR, e TR AW S U TEM T, L
JE R AR R SR A e S B it . SRR IR UK
TABRA T CT-3008W (5 'V, 10 mA) ! Hi i ik R 45,
XIRPRH AL PR TR, AE 2.5~4.3 V HLRTE
FEI AT 2 AR, MR L 0.2~2C R R FBOE . R
H B A CHI660D B HiAk 2 T AR w6 #F i Ptk
TR, PR VCE K 10 mHz~100 kHz, HiLRIRIE N
5mV.
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2.1.1 LiNij;CoysMnys  Mg,0, ] X S Ze At 73 A
1@) i n A ANF Mg 54 &= 11 LiNiy;Coys-
Mny;0, XRD . HE 1) LA, 4 ANFE S FIfT 5
WETEIRAHAL, 1+ PDF A5k LiNiO, F bk [l 1
(PDF#09-0063)—%(, HAT a-NaFeO, % R4k k!,
JETNIIR R3m B, B Mg B AR %
WA R RS AT AT A R, IR 2
SERIILT, FEA(006)/(102)F1(018)/(110) 4 ZH 14 53 24 B
B, RUFESM RIS T R, 8T 3R 2R G
FFAEM . XRD 3% b 847 R I AR R B AT 0, 3X
3 B Mg #5724 LiNiy3CoysMnys 0, £ i 0 PR Y
ZAH; (003)H1(004) T e PRy FEE B AR, e bl 14 it B
BT RE, Loosy Lo [HAEK, U6 BB 1 (¥4 7
FRLF, FEM XRD 1% 91 £1(003)F1(004)fi7 5 16 R4 I H.
SRR, R, @R Mg #32% LiNijsCoysMnys0,
BESL, T LR L My 9 N2 LiT IR HERE, A )
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T35 LiNiy3CoysMny30, IEARAEHE AL 22 g
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EEIE AR 1:1:1, A R EALAH . EDS XF 5t A4
BRI g5 R Mg JtE N T LiNiCoysMny;0,
ghH, RFNLIESR HI.
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Fig. 1 XRD patterns(a) and EDS spectrum(b) of LiNiy;Coy;-
Mny; Mg, 0, (x=0, 0.01, 0.03, 0.05)

2.1.2  LiNij;CoysMny;  Mg,O, [R5 80 BT

Kl 2 7~ A LiNijsCoysMny; .Mg,O2(x=0, 0.03)FF:
i) SEM 5. tHIE 2 nI0L, PSRRI AR
Rk RF, HAA WO A SR — i IS s FE A4 R
MBURL RN, RSP KA/ T AR R A
[il #H32:45 B LiNiysCoysMnys Mg, O, BE k4R, s fh2s
I8 BPE S RHBURL I K INFITAR 22 57, BT A, ANWFSY
HRAE B A RE T TR T b Bk B8 AT 8% 2 4y 1) T

15 QO = AN BT S i AN W e ST
OARERE, SR EHPERE .

E 2 LiNi1/3C01/3Mn1/3,ngx02 B"J SEM 1%
Fig. 2 SEM image of LiNi;;Co;3Mni3-MgO,: (a) x=0;
(b) x=0.03
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Kl 3(a)Prn Al Mg 457585 B LiNiyCoys-
Mny; Mg, O, BEHE 0.2C 525 R E R s th 2. i
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3.75 vV, Hrt Mg 7% i 0.03 [FIFEA LiNiysCoys-
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Mg” #5250 0.05 FIFE S LiNiy;CoysMnys-.0sMgo 05O,
AR RS, FIRIG &R Mg B Ak,
Mg> AN GFERAPRIE Al 2 SO, A5 Al LR
SEL, RN AR L -G R AR B 2R A
FERE . Mg™ #EN LiNij3CoysMnyz0, 254, 3 L4544
W SR AT AN, AEAB 2% 8 B A s A e b
Hifr H R, XSG EARA B P R T,
ETMEI RS R, SR M BRI
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Fig. 3
LiNiy;CoysMny3-Mg,O, (x=0, 0.01, 0.03, 0.05)

First discharge curves(a) and cycle curves(b) of

2.2 E%& CuO HY LiNiy;CoysMny;3-9,03Mg.030; X Fa A
K. MR BHF RN
22,1 H4 CuO MEHR XRD 704t
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Fig. 4 XRD patterns of LiNiy;CoysMnys—g03Mgg030; (2) and
LiNiy3CoysMny3-,03Mgo.030, with 8% Cu(Ac), (b)

B 5 24 8% Cu(Ac), HJ LiNiy;CoysMnys g 03sMgo 030,
SEM 1%
Fig. 5 SEM image of LiNiy;CoysMny;-903Mgp 030, with 8%
Cu(Ac),
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Fig. 6 First discharge curves (a) and cycle curves (b) of
LiNiy;CoysMny3-9,03Mgo.0302 and LiNiy;CoysMnys-0,03Mg0.0302
with 8% Cu(Ac),
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under different rates
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Fig. 8 First discharge curves (a) and EIS spectra (b) of
LiNiy3CoysMny;3-g,03Mgo.0302 and LiNiyzCoypsMnys—g,03Mgg 0304
with 8% Cu(Ac),
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2) Mg™ B 4% n LASE Sbh kL da b 2 b e, =R
T, E2.5V 243 VBURHETEHENE 0.2C f5FE T,
LiNi;5Co,sMny; Mg,O, (x=0, 0.01, 0.03, 0.05)Ff 5K
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3) {£2.5~4.6 VHLET, E4 CuO I LiNijsCoys-
Mny;3-9.03Mg0.0302 FEMMBERBEEREN 1674
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Mny;3-.03Mg0.0302 FEMAHLE, St E RRE S e
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