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Determination of Co, Ni, Mn in cathode material of Li-ion battery
ZHANG Ling1 , CHEN Ping1 , ZHANG Tao!, CHEN Jin-hua', YAN Yong2

(1. Department of Chemistry and Environmental Engineering, Changsha University of Science and Technology, Changsha,
Hunan 410077, Chinas 2. Hunan Engineering Center of Traction Battery Technology , Changsha , Hunan 410004, China)

Abstract: The flame atomic absorption spectrophotometry was used to determine high-contents Co, Ni, Mn in cathode materials
of Li-ion battery. The measurement conditions were studied. The high-content Co, Ni, Mn were determined by adjusting angle of
burner and secondary absorbing wavelength in the flame atomic absorption spectrophotometry. The results showed the method was

accurate and precision with the recovery of 97.7% ~ 105.3% ,the RSD was below 0.76% .
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Table 1 Work conditions of the instrument

Tk Bk R TRR LWRE é"’x’ﬁ_ﬁi REREE
/nm /mm /mA  /Lemin~! /Lemin~! /mm

Co 252,110 0.2 12 1.6 8 7

Ni 352500 0.2 12 1.6 8 7

Mn 280.11 0.2 10 2.0 8 7

A 100 ml BHRF, IMASBKER, RSMA HC (1:1)
5 ml, MFABR, EHE HA 100 ml HEREP,.ER.

FUTHEIF M (1.000 mg/ml): FREL 0.100 0 g 4H2(99.8%)
BA 100 ml 245, IMA A BAKEE, RBEMA HA (1:1)
5 ml, PGB, B HE B A 100 ml WERRD,ER,

SRIFYEYE W (1.000 mg/ml): FRHX 0.100 0 g L BE
(99.8% ) 100 ml H2#69, In A4 Bk B, /G A HCl
(1:1)5 wl, IN#ER, L HE . FEA 100 ml WERMEF, TS
1.3.2  HAthif

HCI(1:1),H,S0,(1:5) , % HNO;, H,0,(30%),
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1.4 XEAZE

TEHBBUBRTERGT . BEERAR T4 R EHE
B, 3R — BN B ERERRT 50 ol FRET,
FKRMERE, 85, UREKEZA, RERELTCRAKRR
R, KW E BOCBEE.
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2.1 EBRRW

ERFRRAFRER HCLHAT A%, Bl EA R HAL
At HOMBHEG T X8, ESRHEREGT,HE HAME
BEIEm, & R ENREE TREY, SFrRELE, N
RO REET, .80 G, BKER, AR ABERP, €8,
2.2 HEEFHEW

HOWNEFZLRE R EOEW, FHR%EH 0.3 mgiE,
0.5 mg %#.0.3 mg AT IE B E (LERIE 0.100 0 g ¥
PR, X NAE R ENRES BN 0.3 mg.0.5 mg,
0.3 mg);BRMMEN IELRE K ENEE, EREHN:
0.3mgé8.0.5 mg .03 mgBEATMBRMME (XHFENE
0.1000 g @ PR, XUMNE. B . GFHESFHNT
0.3 mg.0.3 mg.0.5 mg); HMNETEHRE R EHEW,
SRFE:0.3 mg8.0.5 mg B.0.5 mg BHIATIREBAIW E (3K
BrUSE 0.100 0 g B PRGNS, MR RYEE B RO B BINT
0.3 mg,0.5 mg.0.5 mg),
2.3 BEREERE

HTERME P& R ETEEH, ERBRAEENE,
BHamBEELLARK, £ B BANRE, MEX LT B,
THRELRE— AP, RRARREEB T ERT KR
HHE, LRRNENERE. 2XR, B RBEN: 4
252.1 nm, RHAEREN 0 ~ 100 pg/ml; B 352.5 om, RHEFEE R
0~ 100 p1g/ml; 5% 280.1 nm, EFERE S 0~ 50 pg/ml,
2.4 IRfEME
2.4.1 HBIRAEMLR

BREIRHER R 0 ml.1.00 ml\2.00 ml.3.00 ml.4.00 ml,
5.00 m! T 50 ml RS, UFRIBKER, 85, UKRIEAHS
Ho RAGMAKAELE 252.1 om, MERCEME. NE 1a 7T
FH:0~ 100 pg/ml BISHRMEE R LB SE B (r=0.9998)
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B1 IRAEMIZE Fig.1 The standard curves

2.4.2 BRERAEMR

BRFRERR 0 ml.1.00 ml,2.00 ml.3.00 ml.4.00 ml.
5.00 ml F 50 ml HFBMEP, URBKE R, 85, URE Kz
Ho RABRMHKREE 352.5 am, M ERIEEE, WE 1b 7
EH -0~ 100 pg/ml HEIRAEE B RN LE 24 (r=0.9999),
2.4.3 AR AEMLR

BHRERERR 0 m1.0.50 m1,1.00 ml,1.50 ml.2.00 ml,
2.50 ml F 50 ml FEMD, URBKES, B, UHEEAHS

Ho RAEEZMNHKAHEE 280.1 nm, MERXEH. WE Ll
B0~ 50 pg/ml BRI L HE 2 (r=0.9995),
2.5 HR{FREEKE

HERFRIUEE R T AL i IE AR AF 5 0.100 0 g F 100 ml 224
AL BKER, A HCI(1:1)5 ml, B L REN)F, BETH
ol EAERCERAEY, 1M 30%H,0, ) A%
2R A, TR, FRBEK P SREL, 3% A 100 ml ABE
BLER RERERFEHTNE. FRINERMSERLE
BIA—ERENER, AN#TERER, 2% 2.

%2 BBELWERZEKR
Table 2 Results of samples and recovery

18 8.43 1.00 102.7
Co 28 7.20 1.00 99.4
35 8.74 1.00 103.6
15 24.38 5.00 105.3
Ni 28 24.76 5.00 103.7
35 27.41 5.00 98.7
15 22.25 3.00 100.4
Mn 28 21.25 3.00 97.7
35 23.35 3.00 104.1
2.6 MEEZR

KERERTHRMERRAR 2 58 5 4, Lo HF
RRTRBENE  HAFIIRME/DT 0.76%  ER A 30
F3 WMEEXE Table3 Tests of precision /%

_ R

HMTR W e TR
Co 7.19 7.06 7.16 17.25 17.13 7.14 0.76
Ni 24.83 24.76 23.50 24.58 24.92 24.72 0.57

Mn 21.46 21.25 21.37 21.30 21.20 21.32
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ZEHR, ETFREOEHEEREGE, SR LR —F
AETREXRASE NEEHTHMERM NS R
8GN, BEBRFRERE, FERER 97.7% ~ 105.3%,
W B L BRBL A E
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