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Determination of Major Elements in Li-ion Battery Cathode Materials
LiNi;, Co,Mn,0, by ICP-OES

WANG Jing
(Beijing Easpring Material Technology CO. ,LTD. The Quality Department s Beijing 100070, China)

Abstract Determination of Ni, Co and Mn elements in Li-ion battery cathode materials LiNi,.,., Co,Mn, O,
was studied by ICP-OES. Analytical conditions were investigated and optimized through adjusting the
direction of observation, choosing appropriate dilution multiple and adopting the secondary sensitive
wavelengths of Ni, Co and Mn for the determination of corresponding elements with high contents The
results showed that the method has good accuracy and precision with 97. 4% ~ 103, 0% recovery. The
relative standard deviation (RSD) was below 1%. The method is suitable for the determination of Ni, Co
and Mn in industrial production for quality analysis.
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Table 1 Instrument parameters of ICP-OES
/C /
. /(L emin ") /(L «min~ ') /min
The environment (L min 1) .
Aux flow Neb flow The flush time
temperature Plas flow
24+2 15 0.8 1
2
13 2
0. 83~0. 84 g( 0. 000 1 g) , ’
3.
100 mL 6 mL HCI 2 mL ’
HNO;, , 3
2 mL, Table 3 Analytical results of Ni, Co and Mn in
250 mL s s o different concentration samples /%
2 ) i i Ni Co Mn
Diluted multiples Test times
1 32. 93 12, 34 18 52
21 1 000 2 32. 24 11. 98 18 70
, ICP-OES Ni, 3 3305 12. 03 18. 55
Co.Mn 2. RSD L3 L6 0.5
R 1 3L 98 12. 78 18 16
, Ni,Co.Mn
2 32. 15 12. 82 18 00
: Ni 227 022 nm:; Mn 294. 920 nms; 10000 3 3213 12, 92 18 20
Co 228 616 nm., RSD 0.3 0.6 0.6
1 3L 97 13 22 17. 35
2 Ni.Co.Mn 106 000 2 31.82 1358  17.08
3 31 61 12. 98 17. 12
Table 2 Analytical spectrum lines of Ni, Coand Mn
RSD 0.6 2.3 0.8
/nm
Elem‘enls Wavelength Interference elements 3 , 10 000 )
Ni 227. 022
Ni 221. 648 Co, W RSD ’
Ni 232. 003 Cr,Pt 10 000 o
Co 228 616 2.3
Co 238 892 Fe 10
Mn 259, 37 Fe,Mo,Nb, Ta
Mn 257. 61 ’ ’ 4 4 ’
Mn 294, 92 (RSD) 1%,
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Table 4 Precision tests of the method /%
. 1 2 3 4 5 6 7 8 9 10 RSD
Test times
Ni 32. 40 32. 36 32. 45 32. 52 32. 70 32. 36 32. 83 32. 14 32. 61 32. 70 0. 63
Co 12. 86 12. 86 12. 85 12. 78 12. 81 12. 82 12. 85 12. 72 12. 88 12. 83 0. 37
Mn 18 38 18. 30 18 36 18 33 18 48 18. 26 18 48 18. 17 18 41 18 45 0. 54
2 4 97. 4% ~103%.,
49 m149 ’ B) °
100 mg/L.  Ni,Co,Mn 1 mL,
5
Table 5 Recovery tests of the method
/% /mg /mg /%
The original sample concentration Add the amount Recycled The recovery rate
32. 507 01 0. 0974 97. 4
12. 826 01 0. 103 103. 0
18 362 01 0. 1012 101 2
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