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Table S1. Setting up the Chromatographic Column with AG-50W-X8 Resin 

Phase Solution Volume  

Rinse H2O 15 mL (5 column) 

Load resin AG 50W-X8 in H2O 3 mL  

Clean resin HCl (6 M) 12 mL (4 column) 

Backwash H2O 3 mL (1 column) 

Conditioning HCl (0.5 M) 15 mL (5 column) 

 

 

Table S2. Ion-exchange chromatography for lithium separation 

Phase Solution Volume  

Load sample Cathode / Anode solution 2 mL  

Elution HCl (0.5 M) 30 mL  

Clean resin HCl (6 M) 12 mL (4 column) 

Backwash H2O 3 mL (1 column) 

Conditioning HCl (0.5 M) 15 mL (5 column) 

 

Table S3. Operating parameter of the ICP-OES 5110 Agilent 

Parameter Value 

Forward power / W 1200 

Plasma gas flow rate / L/min 12 

Auxiliary gas flow rate / L/min 1 

Make up gas / L/min 0 

Carrier gas flow rate / L/min 0.7 

Peri-pump speed / min−1 10 

Analysis time / s 10 

Sample feed time / s 45 

Rinse time / s 30 

 

Table S4: Pre-chromatography concentration of cathode and anode materials by ICP-OES  

Sample Li wt. / % 

NEW-A1 0.41 

NEW-C1 5.32 

NEW-A2 0.45 

NEW-C2 5.21 

AGED-A1 0.41 

AGED-C1 3.79 

AGED-A2 0.45 

AGED-C2 4.32 



Table S5. List of lithium samples for quality control 

Sample Material 
Sample 

preparation 

Isotope ratio 
7Li/6Li * 

U 

LSVEC  Li2CO3 None 12.17285 0.00021 

IRMM-016  Li2CO3 None 12.17715 0.000075 

Lithium carbonate Li2CO3 None 12.35961 0.00020 

Lithium fluoride LiF 
Ion-exchange 

chromatography 
15.76172 0.00016 

*Values from measurements using MC-ICP-MS (experimental section), except for the certified reference materials 

LSVEC and IRMM016, which were taken from the certificates of analysis. 

 

Table S6. Instrumental parameters for setting conditions 

 Dwell 

Time 

ratio 

7Li/6Li  

Dwell Time / s 
δ7Li / 

‰ 
SD 

Scan Setting 

 

7Li 6Li 
Sample 

time / s 

Scan / 

Replicate 

Replicate / 

Sample 

Point / 

Peak 

Dwell Time 

setting 

1:1 0.0001 0.0001 2.14 14.98 250.76 70 90 1 

1:1 0.001 0.001 1.25 4.77 250.52 50 60 1 

1:1 0.01 0.01 −0.74 4.42 250.45 18 27 1 

1:1 0.1 0.1 −0.18 7.9 250.08 10 5 1 

Sample 

Time  

1:1 0.01 0.01 −0.74 4.42 250.45 18 27 1 

1:1 0.01 0.01 0.33 1.75 345.39 70 70 1 

1:1 0.01 0.01 2.80 2.03 450. 100 98 1 

Dwell Time 

ratio  

1:1 0.01 0.01 0.33 1.75 345.39 70 70 1 

1:10 0.001 0.01 0.37 0.32 345.82 94 90 1 

Data 

Acquisition  

1:10 0.001 0.01 0.37 0.32 345.82 94 90 1 

1:10 0.001 0.01 0.32 0.92 345.07 70 60 2 

 



 

Fig. T1. Elution profile of an acid-digested lithium cobalt oxide (LCO) cathode, illustrating lithium separation from 

the matrix during the analysis of lithium-ion battery materials. 

 

Fig. T2. Mass scans from m/z 5 to 20 of a blank solution, showing the presence of doubly charged ions (12C2+ and 
14N2+) at higher plasma power levels. 
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