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Liberation of Cathode Active Materials by Grinding Process for Direct Recycling
of Waste Materials from Lithium Ion Battery Manufacturing Process
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In this study, promotion of liberation and recovering of cathode active materials by the grinding process were
investigated for a scrap sample simulating cathode slurry in lithium ion battery manufacturing process. In the grinding
process, we tried to minimize the percentage of cracked cathode active materials and to maximize the weight ratio
under 32 pm. During the grinding by a jaw crusher with a gap size 0.5 mm, it was confirmed that the cathode materials
were volumetrically ground without as cracking cathode active materials as possible. The sample was then ground by
the attritor with different size of grinding media (¢3 and ¢10), and we found that the ground material was superficially
ground without as cracking cathode active materials as possible in the case of using single grinding media size (¢10).
Our results show that the combination of volumetric grinding and surface grinding can effectively promote the

liberation state of cathode active materials without cracking.
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Fig. 1 (a) Photo of the dried sample of cathode cake (b) SEM images of sample surface
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Table 1 Weight ratio under 32 um after jaw crusher grinding, weight ratio of coarse fraction of recovered sample from

elbow-jet classifier, percentage of cracked particles of each ground material by jaw crusher

Gap size Weight ratio under Weight ratio of Percentage of cracked
[mm] 32 pm [wt%] Coarse [wt%] particles [%]
0.68
0.1 20 28
(2.9 pcs/428 pces)
0.42
0.5 7.3 29

(1.8 pcs/429 pces)
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LTl V2 ERS 2356, B ELARELZIT) &

476

BERERVEMRBICHERLL TR, BRFEERK T
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Fig.2 SEM images of ground material after grinding by jaw crusher (a) with gap size of 0.1 mm. D—
(® images are cracked materials. (b) with gap size of 0.5 mm

Table 2 Weight ratio under 32 pm after stirred media mill grinding, weight ratio of coarse fraction of recovered sample

from elbow-jet classifier, percentage of cracked particles of each ground material by stirred media mill

Medi Weight ratio under Weight ratio of Percentage of cracked
edia
32 pm [wt%] Coarse [wt%] particles [%]
2.6
®10-39 54 27
(9.1 pcs/353 pes)

6.6

D10-37, ®3-76 63 16

(28.8 pcs/438 pes)
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720 T MIA FIIBEAREER I vo—HTHY, B
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R ER RIS R o722 E 2 BB, —HT, o3 O
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Fig. 3 SEM images of ground material after grinding by stirred media mill (a) with ¢@10: 39 pcs. (b)

with ¢10: 37 pcs and ¢3: 76 pcs
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Fig. 4 X-ray diffractograms for coarse and virgin material. (a) 26
range is 3—80. (b) 26 range is 18—19
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Table 3 Interplanar spacing and FWHM (Full Width at Half
Maximum) for Coarse and virgin material by X-ray

diffractograms
Interplanar spacing FWHM
[A] [°]
Course 4.8 0.11
Virgin material 4.8 0.10
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Y & AHH 8T 2 TFIEOREI RO 5N D,

[FFEE] LM R TV — o TREBEM R bR A4t
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