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Inductively Coupled Plasma Atomic Emission Spectrometer, ICPE-9820
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Analysis of Elemental Impurities in Anode Materials for Lithium-ion

No. 01-00772-KR Secondary Batteries Using ICPE-9820
’ Kosuke Naka

AgRt 28 HoIE

® 250|2 OIXIHX| SITe| BA BEBS B B 4 UL,
@ O}2Z JtA ADO| M2 D|LIEXIE ALRS H|
& 24 305 2AQ TS 301 S 4 0] of50x| 23t

mAE m ATTHG BERY
H
O

2|E0|20|XtHX|(Lithium-ion battery, 0|5t LIB)= J|Oi& HaMe FEgoe Al B, Co, Cr, Cu, Fe, Li, Mn, Mo, Na,
HXIHZ, HI|XtsAt, SlO|2E|E Xtskt 5 2HLSH £0tof Ni, P, S, Zn, Zro| ATt TZ=S0Hn} ZIAM Ol QIALS SBhsH0Y
AR QUCH LIBO| gdEQ S22 HiEEIE SHstn ZH|SIQICH 24 QA 2t FRgolo| sr= H 11t 2T}

YT ) 2150122 XFHD Y g Ak 23hel
X TRE S O\ 0|0, FQ MM 5 SiLIY F20ME B 1. 2% 34 48 BERY

LIB 232 AR E|= S0 Chal GB/T 24533-201970 w2t =% (mg/L)
REEYELHAD-AUXLEZ V| (0I5 ICP-AES)E ArESH |4 SN . . . . . . .
= TD TD TD TD 1D TD TD
Ea2 M2 0 n
=2 ol 35t QUCt. 0 1 2 3 4 5 6
2 &2l FAOME ICPE-98202 0|841) LIB 82 ALB Co Cr C
= " " , b, Lo, Lr, Cu,
Mz L B %CEE AU 24 3ol RrES B3P Fe,Li,Mn, Mo, | 0 [0025| 01 |025| 05 | 1 | 25
sl ot sl AlgdS THSIRLM, "W I MPIIsS Na, Ni, Zn, Zr
kA xiar 2 CHAF Ll QA B2820| Zx1 25
SBI610] HE 24 CHY0| Ofel f E280| Zxi R27IX oS S o Tom os 7 125
21015}
HNO;, 3% (V/v)
HCI 9 % (v/v)
W O A 22 A= FXE
LIB 2= MEZ AFBE|D A= SAUS Y A= 2 SIRACH GB/T
- =] k=2 S0q OF
24533-20190] w2t Ofo|3 20| =2 —._:ﬂ 8210 54 2F0.5g, W 77| 2t XA
4k 3 mL, Pit9 mLE Hotsta, of %%%% oto|az9ol2
o rap——. - o I =
A|AELS 0|8310] SBSIQICt. 0|2 ALWX| A%l Z0f, 0.45 ICP-AESS| AARS] 2gS & 29 ZCL %j;il =etA0t
um PTFE HE|Q1 TEZ o{nfstD, HHAE 0|R810{ £|Z 50 EX|of H[3 ot22 A ARYO| HO| 2HIEE L + Us
MLE B|A{SIICE 0] 8US 202 28 B|4s10f Al 8Uo= OILI EXIZ Ol ESHAES.
oI, HoL g2 AlES Qs 2L 24 da BEEUS M 22 B 30| LEHAICE 2 A@oiM= E2t20te| =
Horet AzE g ZH[SIACE Alg 80t U agS HA Yot (Axial) 2t & L (Radial) FHE ZF O|E0IUCE. Axial
YHHIRHA 2= FHISIACH AlRQ| HXE2| 22 27! 11F 2Tt Z£42 Radial Z&0|| dHls 2=t &2 FHO| UACL BHX|T,
ZotA0e| 12 POt 2ESH= Radial SYECLC}H 0|23} 2Ho]|
ﬂ QIS £3], Axial ZE0IM Na, Kot 22 L2 & HA9
Q S22 15k 39 01I*1 2oiXl= Aoz wHHd ULt
o = - Jejoz ¥E| 34 faol B4 Al 0 4L Axial S
DSE HHL Radial qu0| AFREILH ST Q0| T2t 5 Jtx|
EWS D ARSI BA0| HEAMS E O = & QIct 2
= Enll o PSPt
(1) oto| 2230l 23 &3 lof (2) otol 2280l AlAEOI 2= Axialt Radial S20IMS| Na ZE=0[C
AlZet ik Ajefg F=rt 23ligtCt. (200 C, 308)
H 2.ICP-AES A|AH! 31
q Instrument: ICPE-9820
Filter — Nebulizer: Nebulizer, TO0UES
= Chamber: Cyclone Chamber, HE
Torch: Mini-Torch
& Auto Sampler: AS-10
=
(3) 27tx| A3l 0, 0.45 um (4) 28 =7} B|AB10] Al E3. 24z
PTFE @520l TE{2 20403 SiCt, (& 200HH) RF Power: 1.2 kW
ofntst, HH|22 0|23104 HI} 3|48 AES Q8h A|22| Plasma Gas Flowrate: 10.0 L/min
£|E 50 mL2 Bt} UHL B A0 BEQHS Auxiliary Gas Flowrate: 0.60 L/min
HIpSIo] ZH[SHIC Carrier Gas Flowrate: 0.70 L/min
' View Direction Axial / Radial




Axial View Radial View

2500[
70000, Ne 589.592 nm (1) Na 589,562 nm (2)
Axial SHE D5E FAOIA ZHBHO| 3A0{TIx/EL, Radial %2 2EE HOLt D5 & FH0IME -
600001 orc = arymoz =rf, e 2000 4ol Ect /’./
soo00). > AXial S 01 Helol ABEIC, o > Radial 52 D& HAOIA AR,
o T -
z > 1600 -~
2 40000 2 -
5 5 -
Z 30000 £ -
1000/ /./
20000 e
T
500/ Pl
10000 - p
0 r = 0.99984 o r = 0.99999
1 1 I 1
0 1 2

Concentration (mg/L)

19| Y51 BEEUS 0|8oH PP 2oty LIB2| 25 M= 2 ALl SU L 4 2225 F™ 240t 3 =4

o —
1 Hot 2|8 Al Zit= E 40f LIEILHRICE. (96 - 102) %2| Y= et 2|85 E0|TA|, ICPE-9820E O0|8510{ LIB = M= LH B4

o St =2 A oo s SO
Sras 25| 24 + USS =USIIC

B4 8% 2 2ntet ®Hot 32

ot s Hot & Hot
wy | sz | amen | 2| U | G0
| A s = HIEFA A ==
= (nm) Y3t (mg/L) e = #a a2t =t B4 ot ok slag
(mg/L) (mg/L) (ma/kg) £33 A= (j,z) £33 A= (;"j)
(mg/L) | (mg/L) (mg/L) | (mg/L)
Al | 396153 | Axial 0.001 0.005 0.017 24 0025 | 0.041 % 1 1.01 99
B | 249773 | Axial | 00005 | 00008 | 0.0013 0.1 0.025 | 0.0259 98 1 0.995 99
Co | 228616 | Axial | 00007 ND. N.D. N.D. 0025 | 00255 | 102 1 0.996 100
cr | 267716 | Axial | 00006 | 00018 | 0.0031 0.26 0025 | 0.0275 98 1 0.999 100
Cu | 327396 | Axial | 00007 N.D. 00014 | 0.28 0.025 | 0.0260 98 1 0.989 99
Fe | 250940 | Axial | 00006 | 00016 | 00857 | 17.1 0025 | 0111 101 1 107 98
Adal | 000004 | 000025 | 000022 | 0.0242 o 100 100
Li | 670784 . axal) | %97 | (axiah) | (Axial ! (Radial) | (Radial
Radial | 0.005 N.D. N.D.
Mn | 257610 | Axial | 0.00007 ND. | 000100 | 0.2 0025 | 00260 | 100 1 0.992 99
Mo | 202030 | Axial 0.001 0.001 0.001 N.D. 0025 | 00259 | 100 1 0.986 99
Adal | 00004 | 00034 | 00400 | _ 0.0645 o6 1ot 100
Na | 589592 . axia) | 9925 | (axial) | (Axial) ! (Radial) | (Radial)
Radial 0.01 N.D. 0.04
Ni | 231604 | Axial 0.001 N.D. 0.004 0.8 0025 | 0028 9% 1 0.992 99
P | 213618 | Axial 0.005 N.D. N.D. N.D. 0.1 0.100 100 1 0.985 99
s | 180731 | Axial 0.01 N.D. 0.12 24 0.1 0.22 100 1 1.11 99
Zn | 213856 | Axial | 00002 | 00021 | 00052 | 063 0.025 | 0.0296 98 1 1.00 99
zr | 343823 | Axial | 00002 | 00006 | 00019 | 026 0025 | 0.0266 99 1 0.991 99
HEW = 3x 0 (STDO2| EEBA x 2HBH 7]27|
N.D.: #E%HA 0|2t
2910 32 24 Zit = (0/&7IAIR - YHBIRAIR) x 4o+
3|8 (%) = (RPFAE - 0|HILAIE) / HoF 5& x 100



HYsh 9 0j0lo Y 222 EX| 022 ol 5P| e
A4 90| 2 24 Clo|E| DA LE| FeI2o| B Clo|ES

HA o o =
HAYBIQICE 1 2 Y 2 A3 2 2of Ca, Mg, Si, Sraf 2

e S Lol Zet=|o] ASS HRIZ|RACE 27 32 70|

£ ICPE-98202 AIR310{ LIB
| ¢4 =5 242 HOIRACE. O B Y=ot
=2 YSSICE 0/t HE0, &H
ME A 0[2]9] S2XH LK

[

1t =

[==)
S . = . . = =]
F2E 0|30 4 YAR 2Jfot0] 2oldt Sj, Sro| AMERS 20 Zuz sl £ 9l

2F1 UL

O|X% ICPE-98200i= =4 O|T0f| SEoHX| QAT et

ItXRto| ANE slo|sk A ol "X TI}XF XXt J|=0]| OJC} [[F2}A X X
:; l iJ‘E = "":“—l_'; IO 1;“3 |:: | AT EEI f; 1) GB/T24533-2019  Graphite negative  electrode
= = = oIS= 2 i=3 S5t ATE ) . .
S80I SEE O|F 2tk st A4t IFYS FI15t0] AHEH materials for lithium-ion battery
Sfol 9 MY, Y B4 ANS WAL 2 Lk U, 24 A
Mgt OPgol Zafol 2H0| ALY, LS| mePt wAsts . .
o pru = A
290t QLRI X £ 0| AHEX| CI2 TpEo 2 #stof <& ofZ2Hold &>
Mk 2 ANE sto| gt 4 QICt 1. Analysis of Elemental impurities in Lithium-ion
Secondary Battery Electrolytes Using the ICPE-9800
Series, Application News 01-00702-EN
BOOF
175 r
Graphite 00 i 3
/ 4‘/ F i / e Graphite
150 f w00 A
2 j/ \ N B 2 |
g0 Th—— 2 oo / 4
nr T sm:._ B A N —
Method Blank F
50) 200
: Method Blank
250 100-
| | | |
212.35 212.45 251.55 251 63
Si212.412 nm Si251.611 nm
2500
| raphit 2250
raphite
/ I'H*/ 20001 |,' \
i ! 1
17500 // N
z 5 1s00F T B o
E — _//I Ny £ 1250
_ — — ] Method Blank
250F T 1000k
[
b 750F
730 Method Blank
t 500F
-'.ulbﬁ:—
250_:— ‘ 2500
of . |
4077 40748 4215 416
Sr407.771 nm Sr421.552 nm

X ICPE= 2 8! 7[Ef ZII0|I M FA QAL A|OFE X| 24

21 3, Siet Sro| AHMEX

= O BARS| Y ROICE

£} sSHIMADZU

Shimadzu Corporation
www.shimadzu.com/an/

Shimadsu Scientific Korea
www.shimadzu.co.kr

01-00772-KR
For Research Use Only. Not for use in diagnostic procedures.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of these
products in your country.
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
See http://www.shimadzu.com/about/trademarks/index.html for details.
Third party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or not
they are used with trademark symbol “TM" or "®".
Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.
The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to the
use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and subject
to change without notice.

Copyright © 2024 Shimadzu Corporation. All rights reserved.


http://www.shimadzu.com/about/trademarks/index.html

	슬라이드 1
	슬라이드 2
	슬라이드 3

