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Influence of feeding rate on performance of LiNijsCo0y;Mny 0,
cathode materials prepared by co-precipitation

CHEN Wei, LI Xin-hai, WANG Zhi-xing, GUO Hua-jun, YUE Peng, LI Ling-jun

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The mixture of NiggCop;Mng;(OH), precursors were synthesized by co-precipitation, and calcined with
LiOH-H,0 to produce LiNiygCoo;Mng 0, cathode material in oxygen atmosphere. The influence of the fast feeding rate
and slow feeding rate during the process of co-precipitation on the morphology of the precursors and the performance of
cathode materials LiNipgCoy;Mngy 0, were discussed. The samples were analyzed by X-ray diffractometry (XRD),
scanning electron microscopy (SEM) and electrochemical test. The results show that with the slow feeding method, a
narrow size-distribution spherical NiggCog1Mng1(OH), precursors are prepared, and the average size is about 0.5 pm.
The synthesized cathode materials have good layered structure and no impurity present, the electrochemical performance
of the samples obtained by the slow feeding mathod is greatly improved. The first discharge capacities are 223.5, 194.3
and 190.7 mA-h/g at 0.1 C, 0.5 C and 1 C, respectively, and after 30 cycles, the retention rates of capacity at 0.1 C, 0.5 C
and 1 C are 80.09%, 80.80% and 85.84%, respectively.
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1.1 LiNiy3Co0y1Mny 0, Eqﬁ’ﬁi

KHH 2.5 mol/L FGULER . Sfbih . SULE RS
H(Ni~ Cos Mn [FEE/KEE Y 0.8:0.1:0.1), LA 2.5 mol/L
(1) NaOH 1E N UTHEFR], ARG A Z AR, RV
TERB LA G T N T o S22 IEHE 2 AR SO,
TFUAHET, SEfE RN T I LB TR, FIIA
T K (AR 8, 28%), ] pHAE 11.0. [
THaJE, RONVARRIREERIE 50 C, HiFREh

700 r/min, V&GS IERIZ 0 LA 0.25 F10.5 mL/min
Ll IR S IR R N AR, ROV T h S,
MRt 12 h, oL JEABIHTIRAR NipsCop 1 Mng (OH)o PR
TOIENE R AR RV FT, 755 28 N I IE 524 7K(28%)
S5 5 PRI A AR S B RBONT DT AR I IR N 25
5 A 5 G e A R o

PR IEAT 2 Nig3Coo.1Mng ;(OH), B IRAARZE VR
ey R AT RS T 120 C R 12h, LA
BRSBTS AT IAA LTS 5, A T4k
it B 5%(BE 2K 23801 LIOH-H,O(x(Li)/x(Ni+
Co+Mn)=1.05)iR G A . 1525 H7E 480 C T I
iR Sh, FETHEZE 750 CRBE 15h, ZJRBEAR,
ﬁ“ﬁﬁ#@ LiNig sCog.1Mng ;05

1.2 #RIBRAE

FIFH A3 B85 (SEM. JEOL. JSM—5600LV)5% f
A RTESREAT /34T KA H AR Rint-2000 % X 4§ 2efi
SHC T RE S AT AL R (Cu K, 85, iR 5
(°)/min, FHE 40 kV, & HI 250 mA, FTEH] 20=
10°~85°).

1.3 EiAYLEZ 5K

W IERTE TR 5T L SRR A 3 £ 4 (PVDEF)
bl 8:1:1 JRA, MNE T N-HJE-2-NE s o il
(NMP), BEEXS), B5)ERTHdE L, BT 120 C
MR h TS, SIRERA 14 mm FIER S, KRR
F 55 (L, BN 14 mm). HLAEE (1 mol/L i
LiPF6/DMCH+EMCHEC( #& 1 Lk 24 1:1:1)) A1 kg JBE
(Celgard 2300 PP/PE/PP){T 78 iilli il IF1 T 46 P 4124
B 2025 BOANCHME, HIREE 12 h JE ARSI
BTS—5V/1mA Ll a3 AT e i e s rpillial, 78
TS HL RS R Ry 2.8~4.3 VR HISE[E CHI660 Hifh2:
TAEBSFATIEIAR 2K, FRTE R 2.5~4.5 V, #1
HIIEZ 0.1 mV/s; R E CHI660 Hifk2: T ARk
HEATAZWRBHGTIN, AA94 0 0.01 Hz~100 kHz, 1F
ZARME R S mV.
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2.1 XRD 43#f7

PR DRL Ty 32 5 27 18 0k Dy A5 2 R i 9K A4
Nig.3Cog.1Mng 1(OH), A i LiNig3Coo.1Mng 10, ) XRD
Bl 1 Frs. B 1(a) il i A 75 vl 4 e i
LIguN NiggCoo.1Mng 1(OH), Bk ﬁ-NioAscooAlMﬂoAl(OH)zm] °
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Fig. 1 XRD patterns of NijgCoy ;Mng ;(OH), (a) and LiNiygCoy ;Mny 0, (b) prepared by different feeding methods
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Fig. 2 SEM images of NiggCog Mng;(OH), prepared by different feeding rates: (a), (b) Rapid feeding method; (c), (d) Slow

feeding method
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Fig. 3 SEM images of LiNiggCoqMng 0, prepared by different feeding methods: (a), (b) Rapid feeding method; (c), (d) Slow

feeding method
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Fig. 5 Cycle performance of LiNiygCogMng 0, prepared by
different feeding methods: (a) Rapid feeding method; (b) Slow
feeding method
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Fig. 6 Cyclic voltammograms of LiNijgCog1Mng 0, prepared
by different feeding methods: (a) Rapid feeding method,;
(b) Slow feeding method
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