N “
CHEE w5 otk 5539 5 114 2020 4E 11 A
Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol. 39, No. 11  November 2020

Knowledge Web

FEIC Y, EAERR. R A A S O (SO S £ R v = SO AR PR A T T [ D] AR AL, 2020,39(11) :3264-3266.
WANG Yuanfei, ZENG Xiangcheng. Interference analysis of sulfur determination in ternary materials of lithium battery by ICP-OES [ J].
Environmental Chemistry,2020,39( 11) :3264-3266.

BEBEESFHLENNEEB =T PRI TFIRa
IR HHRE
(LR (P ED A BRA R LS —4w], B, 200080)

 OE A B A A TR (ICP-OES) I 22 i Yt = ST AR i JC R I 0 400 IR0, 43 S F
ST A SRS TR AT ITE 180.669 .181.972 182,562 nm 1 3 N KGIETH0. 45 2B 4%t 3 Sif
KA T, 8R4 7E 180.669 nm 474 & & Ot ik T 4, T 4t & £ 5l 24 0.024/100, 0. 172/100, %f
7 181.972 nmAb A TEERE T, T RECH 0.248/100, 18 13 5 52 PRk 590 % 25 B Lo, Rk 25015
RBIBUE S B IE— 3 U T TP B Sk,
KA EHM, =JokE, G, g Tk

Interference analysis of sulfur determination‘in ternary
materials of lithium battery by ICP-OES

WANG Yuanfei ZENG Xiangcheng
( Agilent Technology Shanghai First Branch, Shanghai, 200080, China)

Abstract: The effects of Ni, Co, Mn on sulfur were studied at, 180.669 nm, 181.972 nm and 182.562 nm
respectively in order to solve the problem of interferencerin the détermination of S in ternary materials for lithium
batteries by ICP-OES. The results show that Co has no interference on the three wavelengths. The interference
coefficients of Ni and Mn are 0.024/100 and 0.172/100 at'180.669 nm. The interference coefficient of Mn is 0.248/
100 at 181.972 nm. And the value calculated-by the interference coefficient is consistent with the real value.

Keywords : lithium battery, ternary materials, sulfur, spectral interference.

LR Tt T2 P IR AR | SRR PR R R S ZEL . B R, TE AR R R S R B 2 1) SR R A A A L RO
ZIUAPRL, (5 FH SRR R e 0 F BT R R R IR MRS B e M SRR L R T A, WOk B A A 5
Sy TR S5 S IrRREA SR A B AT v, BIKE 4B R FLBITR AR, I AT 77 0 52 g 2 7
V4T B T UTUE HOR , i HL i 9 4 Jm R AR AT FH 0 R AR AR AL, X 2 BT R W BBk IR, Bl vk T2 h Bk g e soy
SEATEVE T A BTN T S0%7 24 & 143519 0.28% ,0.38% il 0.48% AT 3R AA 1 45 F4 B AR A4 RLZE 100 A4S 38 T HEL A
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Table 1 Interference spectra of sulfur at three wavelengths

JLE K /nm JLHE K/ nm JTE K /nm
Ti 180.636 Ir 181.963 Pt 182.552
Ni 180.668 Mn 181.972 Ti 182.554
S 180.669 S 181.972 S 182.562
Mn 180.671 Co 181.980 B 182.577
Ca 180.672 Fe 181.986 Ir 182.584




114 T REE AU G 5 B OGSO A B A Y — ORI T 3265

AR 5E F Ni,Co Mn BYBAFRIGIE T XF S BT, 31584 TP R 50, i n] LURSE JC T P g B8 2
i LR (B, 5 SRt i A G 45 3 — 3, BB S i T SR v (0 3R J2 — B0 Ni I Mn R EE Tt £, &
FE 180.669 nm F1 181.972 nm b I A5 i /™ A =5 , MLk 182.562 nm AbJUAS A4 £ .

1 SLI8ER4 ( Experimental section)
L1 A5

5900 ICP-OES( Agilent, 35 [ ) ; Milli-Q #4{/k % B ( Merck Millipore , 5[ ) ; VB-24 1 B2 GEIAZRERL, hE) ;7
53 22— B R (Mettler Toledo, 3% [ ) ; SOmL 5 A 4 1 fift 45 ( Agilent, 35 ) s JERE 4l A TR (CNW, b [ 5 6 1% 4 4h R
(CNW , H[H) 5 AT EARER I (Agilent, SE[H) .
1.2 ICP-OES TAEZ:%k

K HI ICP-OES BN TAESHL, AITE 1 min P58 BUITA TR I E.

®2 UHTESH
Table 2 ICP-OES operating parameters

A1 Hufi Ftt HefF
ST % 1200 W S A] 5.0
FAR 0.7 L+min™! PR 1.0 L-min™!
GBI 12.0 L-min™' MEE AR K e

1.3 FESHTA I

FEHIFRENZ 0.5000 g K244 F] 50 mL RS INA 2 mL 3088, $2 515 i 2 #as oh , FHE 2 100 °C, BB KRS 524
e BUR AR B SR I Ak B R T E A E 50 ml.
1.4 FrAEfh&ReH

R 2% WOTH R L i 4 B2 5359024 100,200,400 mg - L™ A% Gl FESATC EARMER I, LA & 0.1,1,10 mg- L™ MR AT
PRV

2 ZR 5+t (Results and discussion)
2.1 B BROGEE T LS UE

A3 Mt P A At i AN TR Ve JBE 1Y) B TE E AR VEVA YR 100,200 400 mg- L™ 7E S (9 3 M ALHEFT TIE , T4 3 T4
fH. 53RN 3 AR Ni AOHR A58 100 mg-L™UNi AT 525 S 7E 180.669 nm A0 B 41k 5 0.024 mg-L™" XF S (Y HE
W S5 R 2 AT S0 Mn A VR B8 100 mg - L' AT 30 S 7 180.669 nm AME(E 148 11 0.172 mg- L™, 7E 181.972 nm 4t
BUESF 38 110.248 mg- 174, % S 182.562 nm L% A 50, 1M Co XF S 1Y 3 SRl I AH 5.

%3 AFEMERER Ni Co F1 Mn 7E 3 MM AL 7376 S MR B2 052
Table 3 Effects of different concentrations of Ni, Co, Mn at three wavelengths of S
S WEEHA A/ (mg-L7")

PEK/nm Ni Co Mn

100 mg+-L™' 1200 mg-L™' 400 mg-L™" 100 mg-L™' 200 mg-L™! 400 mg-L™' 100 mg-L™' 200 mg-L™! 400 mg-L™!
180.669 0.026 0.046 0.086 0.000 0.000 0.000 0.175 0.346 0.666
181.972 0.000 0.000 0.000 0.000 0.000 0.000 0.254 0.498 0.958
182.562 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

A1 H Ni A Mn f3E B AT UE T S B 6TE TP 5% 4 A 7R — B Ni 7E 180.669 nm 5 S Wik E & E
%, Mn 7£ 180.669 nm ZbWEN 785 7E 181.972 nm 5 S Wik B2 H S , BIREEAMZE Mn 7E 181.595 nm Ab 1 Hi .
2.2 JEET YL AE S D E E L
FH RIS 45 SR w2 ] DU g DL R A 24 913 55180.669 nm Al 181.972 nm 4b5Z F] Ni #1 Mn T4 )5 i 5l H b
Corson T Caon 73519 180.669 nm Fl1 181.972 nm ALiHEAH , C g C sy F € 73514 180.669 (181.972,182.562 nm 4k S Ay
JE,CG R C 20500 Ni Al Mn B3 BE e B B0 1 mg kg™
Cgor = C150—0.024%C,./100-0.172%C,,, /100
Crgr= Cp5—0.248x C,,, /100
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Fig.1 Spectra of Ni and Mn at different wavelengths of S
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Table 4 Comparison of measured and calculated values of S in ternary materials with different compositions

S PAE B/ (mg-kg™")

S WHEAE/ (mg-kg™")

%

Jo

180.669 nm 181.972 nm 182.562 nm 180.669 nm 181.972 nm 182.562 nm
Ni 51.91% ,Co 4.38% ,Mn5.85% 1468 1429 1257 1243 1284 1257
Ni 37.86% ,Co 11.97% ,Mn11.38% 841 795 534 554 513 534
Ni 36.59% ,Co 9.77% ,Mn17.91% 1238 1319 855 842 875 855

3 458 ( Conclusion)

TE 3 SCYGUE B TR AR AL = AR B Ni A Mn XS I B TG, Fod Ni AT Mn X 180.669 nm b T4 R #sy
5112k 0.024/100,0.172/100,Mn XF 181.972 nm &b A9 T4t RECH 0:248/100, Co X 3 UK INTCFH I, 182.562 nm &b A%
3AEEITEMM, IS T A I 0B 5 BRI B8R U7X LY, ifF—253EB T Ni A Mo % S 93K T4k
B2 R AR = JoM R, S W EFH 182.562 nm SEAFINRE , ARl 5 ALAALES S 22 3 Ni Al Mn OGS FHLRE—800 B
FHEL IR 25 5o R B — I K, S BOE B T AR TS 4k, 145 S A9 I B0 Hh ™ BB f 22, 52 T 77 Y
FELL, N T T2 R IR SR BT AL AR , by 15 21 4648 dh = o0 AR R ) o B L.
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