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Fig.1 TG curves of untreated scrap
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Table 1 Molar ratios of involved elements in as-sintered

materials determined by ICP

Molar ratios determined by ICP analysis

Sample
Li Ni Co Mn (0]

S500 0.895 0.508 0.203 0.289  2.000
S600 0.931 0.508 0.203 0.289  2.000
S700 0.954 0.508 0.202 0.290  2.000
S800 0.930 0.508 0.201 0.291 2.000
5900 0.894 0.508 0.201 0.291 2.000
SL800 1.011 0.507 0.201 0.292  2.000
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Fig. 2

FTIR spectra of unheat-treated and heat-treated

samples at different temperatures
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Fig. 3 XRD patterns of unheated and heat-treated samples at

different temperatures
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Table 2 Lattice parameters of unheat-treated and heat-treated

samples at different temperatures

Sample  a/A c/A cla VIA*  Losllios
S000  2.8697 142103 49518 101.3461 1.6053
S500 2.8760 14.2297 4.9477 101.9305 1.8753
S600  2.8773 142279 4.9449 102.0098 1.7524
S700  2.8789 142263 4.9416 102.1118 1.5917
S800  2.8787 142341 49446 102.1535 1.4440
S900  2.8812 142401 4.9424 1023742 1.3673
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Fig. 4 SEM images of unheated and heat-treated samples at different temperatures: (a) S000; (b) S500; (c) S600; (d) S700; (e) S800;
(f) S900
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Fig. 5 First charge-discharge profiles (a) and cycle performance (b) of unheat-treated and heat-treated materials
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Table 3 Lattice parameters of samples S800 and SL800

Sample alA c/A cla V/A3 Lo3/104
S800  2.8787 14.2341 49446 102.1535 1.4440
SL800 2.8738 14.2600 4.9621 101.9913 2.3209
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Fig. 6 XRD patterns of samples S800 and SL800
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Fig. 7 SEM images of samples S800 (a) and SL800 (b)
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Fig. 9 Cycle performance comparison of S800 and SL800

assembled as full cell
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Recycling and reusing of LiNiysCo0,Mn,30; scrap for
lithium ion batteries and investigation of
material performance for lithium ion batteries

MIAO Jian-lin', WANG Yuan?, SHAO Dan?, ZHAO Rui-rui', CHEN Hong-yu'

(1. School of Chemistry and Environment, South China Normal University, Guangzhou 510006, China;

2. Guangzhou Energy Testing Institute, Guangzhou 511400, China)

Abstract: The scrapsLiNig sCoy,Mng 30, were recycled by direct sintering and adding lithium sources to reuse as cathode

materials for lithium ion batteries. The performance of the materials was investigated by scanning electron microscopy

(SEM), Fourier transform infrared spectroscopy (FTIR), inductively coupled plasma (ICP) and electrochemical methods.

The results show that the PVDF can be removed effectively when the sintering temperature is higher than 700 C, and

sintering can recover the material performance to some degree. Sintering with Li,CO; can effectively recover the

performance of the scraps, which possess high commercial application potentials. This method can provide a significant

reference for recycling the layered cathode materials.

Key words: lithium ion batteries; cathode material; scrap; recycling
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