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Synthesis and properties of LiNiysCo,,Mny 30, cathode material
with high compacted density
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Abstract: LiNijsCoy,Mn30, cathode material with high compacted density was synthesized through solid-state
sintering method using LiNiysCog,Mng 30, precursor, lithium carbonate and H3;BO; at a certain proportion as raw
materials. The effects of H3BOs addition on the physical properties, compacted density and electrochemical properties of
the cathode material were studied. The physical properties were investigated by X-ray diffractometry (XRD) and
scanning electron microscopy (SEM). The flexible package batteries were fabricated to inspect the electrochemical
properties. The results show that H;BO; with fluxing action can refine the primary particle size and improve the compact
level of the particles. H;BO; has no influence on the crystal structure, but has impact on the particle size, pH, specific
surface area and the tap density. The electrochemical property of LiNig sCog,Mng30, with 0.6% H3;BO; (mass fraction) is
better than that of normal LiNiysCog,Mny30, cathode material. The operating limiting compacted density of the
electrode increases from 3.5 g/em® to 3.9 g/cm’, so that the volume energy density improves by about 11.4%. The first
discharge specific capacity is 153.64 (mA-h)/g and 152.22 (mA-h)/gat 0.5C and 1C, respectively. The discharge capacity
retention is 96.99% after 100 cycles.
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Fig. 1 XRD patterns of samples Ny, Ny, N,, N3
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Fig. 2 SEM images of samples Ny(a), N;(b), N,(c), N5(d)
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Table 1 Physical properties parameter of samples Ny, N;, N,

and Nj
Particle size Specific
L Tap
distribution/pm surface .
Sample density/
area/ 3
D]Q DSO Dg() (mZ‘g—l) (gcm )

No  6.697 11.42 19.077 11.45 0.372 2.35

N, 6.743  12.085 20.702 11.50  0.307 2.45
N, 6.892 12209 21.11 11.52 0.291 2.72
N;  6.947 12495 21.581 11.56 0.263 2.58
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Fig.3 SEM images of sample N, with different compacted densities: (a) Uncompacted; (b) 3.6 g/em?; (¢) 3.9 g/em’; (d) 3.9 g/em®
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Fig. 4 First charge-discharge curves of samples No, Nj, N,
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Table 2 FElectrochemical performance of samples Ny, N, N»

and Nj for full cell test

First First Discharge
Sample disch.arge Cou.lomb disch'arge capac.ity
No capacity at efficiency/ capacity at retention
’ 0.5C/ % 1C/ (100 cycles)/
(mAhg ™) (mAh-g™) %
Ny 152.48 96.10 151.85 94.04
Ny 153.92 96.01 152.78 95.24
N, 154.06 95.97 149.16 93.35
N; 152.60 95.89 147.35 94.02
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Table 3 Electrochemical performance of N, with different

compacted densities for full cell test

First First Discharge
Compacted discharge Coulomb discharge capacity
density/ capacity at efficiency/ capacity at  retention
(grem ™) 0.5C/ % 1C/ (100 cycles)/
(mAhg™) (mAh-g ) %
3.5 154.06 96.49 149.16 93.35
3.6 153.07 97.63 152.13 94.73
3.7 153.64 97.34 152.22 96.99

LA e, IR RO R e i, RS
3.9 glem’ B, HIKHLELZR Rl 152.22 (mA-h)/g, 100
UAGIA R RARFE RN 96.99%, X WL o 1 524 1,
MBI A 2R REFIA AL REAR AT 2 T4 iy, IXATREZ
BT e S B, AN A SRR 2 [ ker 5 Hfig
W2 IRl o s, AR T R AR, A
AR PERER =), A, B JCE AT RELL BLO; B
A7 AEAPRIR T, $0H T AR AR 2 TR (R I
M s T AR PEREN T

1) NigsC092Mng3(OH), Hi SR FIHR IR A FUE
K ARG S5 S IG5 1K HaBO; il 4% T i Fe S5
J& LiNig sCoooMng 30, IERATEL, H;BO; 78 i A it
FerpiE 2] 7B EH . BE%E HsBOs S InE 138 n, 44
BHE — UCBURLCOR, SO N, SR Ss b A kA
Ak, KB, pH. LUK, PRSCE R A A1,

2) H;BO; I A 0.6%H), LiNisCog,Mng;0,
Tl S R ELAT o v PR A VAW B s 512 1% 3.9 g/em’s
RS B R ) 11.4%.

3) AL R B, Wi H;BO; {54
PEREH W B AR 0. HBO; S INE N 0.6%MH,
LiNig sC0g2Mng 30, # Fr B s S8 FEI3E K, 0.5C 1
IRATBOR L ARSI AANAR, M fs 2 A e Tt
JESEEIE N 3.9 glem® B, 0.5C ¥ KT HHL EL 2R A
153.64 (mAh)/g, 1C fEF T KBRS 152.22
(mAh)/g, 100 KAEAFERFFEN 96.99%, Zier
2=k R 5
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