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A Sulfate Solution Mixed with Nickel-Cobalt-Manganese far use Cathode active materials in Lithium ion secondary batteries
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Ak (A ek, 60 ~ 70 %)3 BFLH98 % olH)e AHERT
6.2 94 EF LY

6.2.1 YA EFL9(1 mg Ni/mL) Y#(99.9 % ©]4) 1.000 g & o} HA(200 mL)dl %A Y AA
ANz o] AA1+1) 30 mLE 93 AHE 71D Rt AL tdste] Ax ASE S el B
A Wb & AA AAE B2 Ao X903 FeE(1 000 mLol E& ARSEle] A Wil B2
a7t F8 A mEgow gl

B

o

) 1.000 g & <o} H]#(200 mL)el &A Y AlA
dste] Ah WEHE B del mah
e

000 mL)Oﬂ %’% ’\}%OPC‘% Bl 1

6.2.2 IZUE FFLA(1 mg Co/mL) FLE(99.9 % o4 g
AAE do] AAH1+1) 30 mLE Yol 719 Ea&jsta A% 7}
A Bzbe & AA JAE ERE Ao A A R Eeps
i ER FEA B3 FWE pEgdon s

6.2.3 72 FFE N1 mg Mn/mL) F7H]2(99.9 % ©17) 1.000 g & 2o} w7200 mL)el &
g3l A AR Ee] fak1+D 30 mLE hetal A hE Redh A Wz 5 A S
=82 Ao] AAS L By EehaA( 000 mLel #& ARgstel 4 v @R wahA ws gk =
Fgdo 3

=]

6.2.4 718} F7194 EE89 Al Ca, Cr, Cu, Fe, Si, Li, Mg, Na, Zn 100 mg/L ¢ &8N

M 51 94 FEYAoR ALEE 4 e ICP-OES 94 X& 7|+ B4 72t7be] 540 wa 48354
ARG AR S Sl oA AARe] ARG AdrAel o EnE 4 Qv BE REANS dAtolu
Ae et B G Feke] BE VIRbo] gl
AR ew zAFol dujH I gl AgAel §RE FFEENAS AT F= vk

6.3 HFA k-89

A2F 1 mLet AAISF 100 mL H&(1 % v/v)E FAste] ARg-gt,

6.4 & A

6.4.1 ICP (Inductively Coupled Plasma Optical Emission Spectroscopy)

sta Fajo] tfsle] AAS(Atomic Absprption

$odo] gk PR KS M 00328 Fx@Th vl Ryed
g HES KS M 0016 H=xsta, dE5HE {33

Spectrometry)E& AFE3 4= glom, o] 9 Ao tf
B4s B3 HE § QL3

o

6.4.2 A7, F3A, FYEHA

ARGl gk Fat> KS L 23175 =g



6.4.3 A &
0.1 mg7t#] 2
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100 mL ¥-3

=

=

ted 1.0, 2.0, 5.0, 10.0 mg/L

o

54

D UA ARZH JY FTFLA(1.0 ~ 10 mg Ni/L) YA ZFLAM(1 mg Ni/mL) 10 mL

a) ICP 3% ¥ 24 U4 45 (U ~ 7) %9 Ago 5gah

KS M 7602¢] @= =
7.1 YANi), ZLE(Co), 37 =(Mn)
7.1.2 ICP &% £33 EAMY

7. AEd I
b) Al ¢F

o]

oo

or

[e)

gkl whg A

GrAm §70 F wg Ao golow

el
o
oo

3] @il 100 mL

s
to] 250 mL

S

4

toel 0.1 mg 7HA %

& A3
10 mL

o) AE &9 A8 k0.1 g

%)

22

3z
=

3]

24

=
=

g

o]

e

3L
=

gAe] opz

Z}2~vH(plasma) Fol E5FA17]11, 3 231.60 nm

=
=

o] ofzz

7.1.2b) D
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S

=
=&

st
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D ARIFA A4
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2 9
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Ni X VX Fx100
7] A Al 59 YA 7% (wth)
A AE &Y Fo YA AEH(mg/L)
Azt vl &9 o] YA HEFH(mg/L)
VA gole F 29(=25L)

h) ZHXE(Co)¢t 7T =(Mn) = 2 9} BYstA FEsith vy, IR EE 34 228.61 nm, Y EE
32 260.56 nmE o] &3k},

D) =

H
2

o A+ mue+ b

[N

TS oA ek 394 Fo & S

7.2 AFe), T2 (Cw), o}4(Zn), AZEF(Cr), ¢LFrF(AD

7.2.1 A% WY T

a) ICP &% ¥3 &4y

A(Fe), 72(Cw), oFA(Zn), AZE(Cr), FH(AD +%F 0 ~ 10 mg/kg olate] A&l #&3h},
7.2.2 ICP &% %4 4%

a) 7/l & &4 AdRE ICP &F &3 A9 of22 Zetant Fo] EFAIA BF s S
b) Al ¢k

D EF49(100 mg/l) EF&9L2 6.24 =

o NEEH AR o 20 ¢ & AHHS

e e =
gdom BHS WE F ARG

1 mg 7FA AEE] g1 100 mL §FZahFo| upg Aok

DA F o) oA de Gl AdXE ICP W 33 FX 9 of=2F Fefvwh(plasma) Foll A 7] AL,
ZF A4 32 4 259.94 nm, 78] 324.74 nm, oFA 206.20 nm, T2ZF 283.56 nm, &FH]F 396.15 nm
A WG HArs =H3},

o=

&) M A1 A
8

2 MR EFEY (6.2.40% 843e] 0.1 ~ 5.0 mg/l $E9 AAFNE BFENOR 2A sl
ICP W3 £33 FA9) o2 Hehart Fo] BEAZIT AaE H3o] we B3P FES ST
ol Yo 7 A EF§ANY WY Fret FEo] BANL Aol 0T APFHoE ot
AR=He $E54 FRE 919 R0.99 o] Hojof @t}
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g A A Al

{n

il o) Zof why

Ao

F =0 ~ 5000 mg/kg) ° AlE

E

N

o] olzz &

PR AR ()
)

—
[}

m
a) ICP 2% % B449 21§ &% (0 ~ 400 mg/kg), Y

a) A & & d¥E ICP 7 &

7.4 YELD), YEFNa)
7.4.2 ICP &34 £33 EA4Y

b) Al ¢F

N

e

) EF&H(100 mg/L) FF& A2 6.2.4

?r

oo

Eepazo] v Ao

o
ajo

3] &3 100 mL

9%

s

3le] 0.1 mgZtA

|

=
F

2

KN
=

o) AEEY A= °F 0.1 ¢

o FFAA Dol A3 3374 =/del
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