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BREE /3L FEK(CoS04-7H,0)

104-05-Cobalt sulfate ZAE100g Co (%) Mg (mg/kg) Ni (mg/kg)
Cobalt sulfate RM Property value 20.9 4.7 5.0
for a Cathode Uncertainties 1.9 1.4 1.2
materials in recycled Confidence level of
batteries approximately 95 % 2 2 2
(CoS04+7H;0) (k)
L L °
Wk ) F 7 L(Li.COs)
104-05-Lithium carbonate Z&E100g Li (%) Na (mg/kg)
Lithium carbonate Property value 18.7 156.7
RM for a Cathode Uncertainties 1.2 5.9
materials in Confidence level of
recycled batteries | approximately 95 % 2 2
(Li>CO:s) (k)
72N .
WKLY F 7 L—KFN¥(LIOH-1H.0)
104-05-Lithium hydroxide Z&E100g Li (%) Na (mg/kg)
Lithium hydroxide Property value 15.9 143.3
RM for a Cathode Uncertainties 0.4 8.5
materials |n' Confidence level 95 %
recycled batteries (*)2 3.18
(LiOH-1H.0) (k)
2N S o
Wi~ > H (1) mAFI(MnSO.41H.0)
104-05-Manganese sulfate Z&E100g Mn (%) |Ca (mg/kg)|Mg (mg/kg)|Na (mg/kg)
Manganese sulfate Property value 32.5 42.6 22.6 19.2
RM for a Cathode Uncertainties 1.1 3.1 1.4 2.6
materials n Confidence level 95 %
recycled batteries (*)2 2.78 (*)2 2.31
(MnSO.-1H;0) (k)
£ G - °
WHEE = 7 )L (11) 75K F04(NiSO46H:0)
104-05-Nickel sulfate ZE100g Ni (%) Na (mg/kg)
Nickel sulfate RM Property value 224 18.9
for a Cathode Uncertainties 1.0 1.7
materials in Confidence level of
recycled batteries | approximately 95 % 2 2
(NiSO4-6H:0) (k)
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106-09-Pt3Co/C HE5g Pt Co
Property value 27.1 2.26
Platinum-Cobalt
a"oy Catalyst for Uncertainties 0.5 0.14
hydrogen fuel cell Confidence level of 5 5

approximately 95 % (k)

Wk R HARIE i A AR

106-09-Pt3Ni/C AE5g Pt Ni
Property value 26.2 297
Platinum-Nickel
a"oy Catalyst for Uncertainties 0.6 0.22
hydrogen fuel cell Confidence level of

approximately 95 % (k)

BIEEMEME NCM523 NMC622 NMCS811

106-09-NCM523 Z&E100g Ni Co Mn

RM of cathode Property value (%) 30.3 13.3 16.2

active materials Uncertainties 0.9 0.4 0.3
for secondary

batteries Confidence level of

. 2 2 2
(NCM523) approximately 95 % (k)

106-09-NCM622 ZE100g Ni Co Mn
RM of cathode Property value (%) 36.5 11.9 11.0
active materials Uncertainties 1.1 04 0.3
for secondary
batteries Confidence level of 5 5 2
(NCM622) approximately 95 % (k)
106-09-NCM811 Z=E100g Ni Co Mn
RM of cathode Property value (%) 49.8 6.58 3.34
active materials Uncertainties 14 0.25 0.12
for secondary o ool of
o C 1
batteries onfidence level o 226 ) )

(NCM811) approximately 95 % (k)
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B7% : BAM-S014 Li-NMC 111 Cathode Material A =25g C©RM
Parameter Certified values Parameter Informative values
Mass fraction Uncertainty Mass fraction Uncertainty
in % in% in% in%
Li 7,62 0,17 Ciree 0,10 0,04
Ni 19,76 0,16 N 0,0031 0,0009
Mn 18,22 0,17 S 0,0017 0,0005
Co 19,80 0,16
o 34,0 1,0
in mg/kg in mg/kg
Al 14,1 19 12,2 2,2
Cr 6,3 0,8 C 600 112
S 1421 71 Si <100
Na 512 13 Ti <1
Fe 26 4 Vv <2

Particle size distribution determined by laser light diffraction

method
D1o 6,2 pm 0,5 um
Dso 113 um 0,5 um
Dso 191 um 1,2 um
Specific surface area (BET)
0,487 m¥/g 0,028 m?/g
. . . oo =
B BAM-S010 High Purity Graphite Powder 75 &40g CRM
Mass fraction 9 Uncertainty ?
Parameter . .
in mg/kg in mg/kg
Al 0.047 0.011
Ba 0.0023 0.0009
Be 0.000016 0.000008
Ca 0.061 0.029
Co 0.0008 0.0004
Cr 0.011 0.005
Cu 0.0049 0.0020
Fe 0.21 0.06
K 0.021 0.009
Li 0.00017 0.00010
Mg 0.019 0.005
Mn 0.0029 0.0008
Na 0.037 0.011
Ni 0.087 0.024
P 0.027 0.011
Pb 0.0029 0.0014
S 5.7 0.5
Sr 0.0008 0.0004
Ti 0.011 0.008
W 0.0036 0.0011
Y 0.00019 0.00010
Zn 0.014 0.008
Zr 0.0016 0.0005
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B3 : AC18.10664
Black Mass Li-NMC batteries (NMC Type 622/811) & =40g CRM

Constituent Certified 95 % Expanded Constituent Certified 95 % Expanded
(wt.%) Value Uncertainty (ppm) Value Uncertainty

Al 7.46 0.12 Ba 34.6 3.7

C 21.39 0.45 Ce 7.51 1.15

Ca 0.664 0.034 a 283 80

Co 6.09 0.04 Cr 129 21

Cu 2.34 0.08 Dy 0.55 0.08

F 2.44 0.15 Ga 11.6 2.3

Fe 1.11 0.04 Gd 0.64 0.10

K 0.080 0.012 La 45.7 7.4

Li 4.13 0.03 Mo 2.94 0.66

Mg 0.526 0.025 Pr 1.38 0.14

Mn 5.35 0.04 Sn 66 14

Na 0.271 0.030 Sr 38.2 4.3

Ni 23.11 0.05 Tb 0.12 0.07

P 0.350 0.043 m <0.05 IND

S 0.375 0.027 Y 25.6 1.5

Si 2.85 0.18 Y 17.6 2.0

Ti 0.133 0.013 Zn 51 8

Zr 0.248 0.038

A= : AC18.10665
Black Mass Li-NMC batteries (NMC Type 622) AE40g CRM
Constituent Certified 95 % Expanded Constituent Certified 95 % Expanded
(Wt.%) Value Uncertainty (ppm) Value Uncertainty

Al 4,57 0.09 As 15.9 2.9

C 54.21 0.87 Ba 15.1 2.0

Ca 0.242 0.022 Cd 231 0.42

Co 2.97 0.01 Ce 1.66 0.50

Cu 0.564 0.015 Cl 240 108

F 1.43 0.16 Cr 23.4 3.6

Fe 0.874 0.027 Dy 0.17 0.05

K 0.040 0.005 In 0.18 0.05

Li 1.81 0.02 La 1.13 0.23

Mg 0.107 0.008 Mo 1.21 0.48

Mn 2.84 0.02 Pr 0.21 0.06

Na 0.290 0.023 Sn 1.17 0.52

Ni 9.19 0.06 Sr 15.7 1.5

P 0.145 0.024 Tb <0.05 IND

S 0.552 0.030 Tm <0.05 IND

Si 0.755 0.050 v 7.80 0.95

Ti 0.028 0.003 w 98 22

Zr 0.114 0.018 Y 3.01 0.57
Zn 759 40
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