Analysis of electrolyte degradation products in cylindrical automotive lithium-ion cells during thermal aging
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Table S1: Specific conductivity results of the LiPF6 electrolytes in EC/EMC for different conductive salt concentrations. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiPF6 electrolyte in EC/EMC – original - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	8.28
	8.27
	8.26
	8.27
	± 0.01

	1.0 mol dm-3
	8.74
	8.74
	8.74
	8.74
	± 0.00

	1.1 mol dm-3
	9.13
	9.12
	9.13
	9.12
	± 0.01

	1.2 mol dm-3
	8.76
	8.76
	8.75
	8.76
	± 0.01

	1.3 mol dm-3
	8.47
	8.47
	8.46
	8,47
	± 0.01

	1.4 mol dm-3
	7.77
	7.77
	7.78
	7.77
	± 0.01

	1.5 mol dm-3
	7.35
	7.30
	7.46
	7.37
	± 0.09

	1.7 mol dm-3
	6.84
	6.80
	6.89
	6.84
	± 0.05

	1.8 mol dm-3
	5.23
	5.23
	5.23
	5.23
	± 0.00





Table S2: Specific conductivity results of the LiPF6 electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 7 days. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiPF6 electrolyte in EC/EMC – 7 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	8.23
	8.28
	8.24
	8.25
	± 0.03

	1.0 mol dm-3
	8.62
	8.64
	8.62
	8.63
	± 0.01

	1.1 mol dm-3
	8.68
	8.61
	8.62
	8.64
	± 0.04

	1.2 mol dm-3
	8.29
	8.29
	8.28
	8.29
	± 0.01

	1.3 mol dm-3
	8.10
	8.10
	8.09
	8.10
	± 0.01

	1.4 mol dm-3
	7.43
	7.43
	7.44
	7.43
	± 0.01

	1.5 mol dm-3
	7.21
	7.19
	7.26
	7.22
	± 0.04

	1.7 mol dm-3
	6.28
	6.17
	6.21
	6.22
	± 0.06

	1.8 mol dm-3
	5.20
	5.28
	5.23
	5.23
	± 0.05



Table S3: Specific conductivity results of the LiPF6 electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 14 days. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiPF6 electrolyte in EC/EMC – 14 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	8.21
	8.20
	8.19
	8.20
	± 0.01

	1.0 mol dm-3
	8.55
	8.55
	8.58
	8.56
	± 0.02

	1.1 mol dm-3
	8.64
	8.65
	8.66
	8.65
	± 0.01

	1.2 mol dm-3
	8.26
	8.26
	8.25
	8.26
	± 0.01

	1.3 mol dm-3
	7.97
	7.97
	7.98
	7.97
	± 0.01

	1.4 mol dm-3
	7.19
	7.18
	7.19
	7.19
	± 0.01

	1.5 mol dm-3
	7.09
	7.12
	7.08
	7.10
	± 0.01

	1.7 mol dm-3
	6.13
	6.23
	6.15
	6.17
	± 0.06

	1.8 mol dm-3
	5.11
	5.16
	5.10
	5.12
	± 0.04




Table S4: Specific conductivity results of the LiPF6 electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 28 days. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiPF6 electrolyte in EC/EMC – 28 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	8.11
	8.04
	8.05
	8.07
	± 0.04

	1.0 mol dm-3
	8.50
	8.45
	8.48
	8.47
	± 0.03

	1.1 mol dm-3
	8.57
	8.59
	8.66
	8.61
	± 0.05

	1.2 mol dm-3
	8.20
	8.21
	8.19
	8.20
	± 0.01

	1.3 mol dm-3
	7.84
	7.85
	7.86
	7.84
	± 0.02

	1.4 mol dm-3
	6.93
	6.94
	6.94
	6.94
	± 0.01

	1.5 mol dm-3
	6.75
	6.81
	6.72
	6.76
	± 0.05

	1.7 mol dm-3
	6.04
	5.99
	6.04
	6.02
	± 0.03

	1.8 mol dm-3
	4.85
	4.87
	4.84
	4.85
	± 0.02



Table S5: Specific conductivity results of the LiPF6 electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 42 days. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiPF6 electrolyte in EC/EMC – 42 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	8.10
	8.05
	8.05
	8.07
	± 0.03

	1.0 mol dm-3
	8.14
	8.15
	8.12
	8.14
	± 0.02

	1.1 mol dm-3
	8.48
	8.47
	8.54
	8.50
	± 0.04

	1.2 mol dm-3
	8.01
	8.02
	8.03
	8.02
	± 0.01

	1.3 mol dm-3
	7.64
	7.65
	7.63
	7.64
	± 0.01

	1.4 mol dm-3
	6.92
	6.92
	6.93
	6.92
	± 0.01

	1.5 mol dm-3
	6.27
	6.33
	6.28
	6.29
	± 0.04

	1.7 mol dm-3
	5.94
	5.91
	5.91
	5.92
	± 0.02

	1.8 mol dm-3
	4.55
	4.55
	4.55
	4.55
	± 0.00




Table S6: Specific conductivity results of the LiFSI electrolytes in EC/EMC for different conductive salt concentrations. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiFSI electrolyte in EC/EMC – original - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	8.49
	8.50
	8.49
	8.49
	± 0.01

	1.0 mol dm-3
	9.52
	9.53
	9.51
	9.52
	± 0.01

	1.1 mol dm-3
	9.73
	9.70
	9.76
	9.73
	± 0.03

	1.2 mol dm-3
	9.36
	9.37
	9.36
	9.36
	± 0.01

	1.3 mol dm-3
	9.21
	9.20
	9.22
	9.21
	± 0.01

	1.4 mol dm-3
	8.82
	8.82
	8.83
	8.82
	± 0.01

	1.5 mol dm-3
	8.36
	8.47
	8.39
	8.41
	± 0.06

	1.7 mol dm-3
	8.04
	8.04
	8.04
	8.04
	± 0.00

	1.8 mol dm-3
	7.33
	7.36
	7.31
	7.34
	± 0.03



Table S7: Specific conductivity results of the LiPF6 electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 7 days . The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiFSI electrolyte in EC/EMC – 7 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	9.15
	9.09
	9.11
	9.12
	± 0.03

	1.0 mol dm-3
	9.46
	9.50
	9.47
	9.48
	± 0.02

	1.1 mol dm-3
	9.59
	9.61
	9.60
	9.60
	± 0.01

	1.2 mol dm-3
	9.26
	9.27
	9.28
	9.27
	± 0.01

	1.3 mol dm-3
	9.14
	9.14
	9.14
	9.14
	± 0.00

	1.4 mol dm-3
	8.63
	8.63
	8.62
	8.63
	± 0.01

	1.5 mol dm-3
	7.69
	7.73
	7.68
	7.70
	± 0.03

	1.7 mol dm-3
	7.43
	7.48
	7.44
	7.45
	± 0.03

	1.8 mol dm-3
	7.24
	7.28
	7.24
	7.25
	± 0.03




Table S8: Specific conductivity results of the LiFSI electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 14 days. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiFSI electrolyte in EC/EMC – 14 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	9.05
	9.05
	9.05
	9.05
	± 0.00

	1.0 mol dm-3
	9.39
	9.42
	9.38
	9.40
	± 0.02

	1.1 mol dm-3
	9.56
	9.59
	9.56
	9.57
	± 0.02

	1.2 mol dm-3
	9.25
	9.24
	9.25
	9.25
	± 0.01

	1.3 mol dm-3
	8.83
	8.83
	8.82
	8.83
	± 0.00

	1.4 mol dm-3
	8.33
	8.34
	8.34
	8.34
	± 0.01

	1.5 mol dm-3
	7.52
	7.54
	7.62
	7.56
	± 0.06

	1.7 mol dm-3
	7.27
	7.18
	7.20
	7.22
	± 0.04

	1.8 mol dm-3
	7.26
	7.16
	7.19
	7.20
	± 0.06



Table S9: Specific conductivity results of the LiFSI electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 28 days. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiFSI electrolyte in EC/EMC – 28 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	9.01
	9.03
	9.03
	9.02
	± 0.01

	1.0 mol dm-3
	9.21
	9.24
	9.21
	9.22
	± 0.02

	1.1 mol dm-3
	9.45
	9.43
	9.45
	9.45
	± 0.02

	1.2 mol dm-3
	9.23
	9.22
	9.24
	9.23
	± 0.01

	1.3 mol dm-3
	8.83
	8.84
	8.83
	8.83
	± 0.01

	1.4 mol dm-3
	8.26
	8.26
	8.27
	8.26
	± 0.01

	1.5 mol dm-3
	7.56
	7.45
	7.48
	7.50
	± 0.06

	1.7 mol dm-3
	7.05
	6.95
	6.92
	6.97
	± 0.08

	1.8 mol dm-3
	6.75
	6.82
	6.72
	6.76
	± 0.06




Table S10: Specific conductivity results of the LiFSI electrolytes in EC/EMC for different conductive salt concentrations after the storage at 55 °C for 42 days. The measurements were performed in a microcell with a platinum beaker and a glassy carbon electrode at 25 °C. 
	LiFSI electrolyte in EC/EMC – 42 days - measurement at 25 °C

	Electrolyte concentration
	1.
[mS/cm]
	2.
[mS/cm]
	3.
[mS/cm]
	Average
[mS/cm]
	Deviation
[mS/cm]

	0.6 mol dm-3
	9.00
	9.03
	9.04
	9.02
	± 0.02

	1.0 mol dm-3
	9.19
	9.14
	9.16
	9.16
	± 0.02

	1.1 mol dm-3
	9.33
	9.32
	9.33
	9.33
	± 0.01

	1.2 mol dm-3
	9.08
	9.06
	9.09
	9.08
	± 0.02

	1.3 mol dm-3
	8.74
	8.76
	8.76
	8.76
	± 0.02

	1.4 mol dm-3
	8.22
	8.23
	8.25
	8.23
	± 0.02

	1.5 mol dm-3
	7.46
	7.51
	7.46
	7.48
	± 0.03

	1.7 mol dm-3
	6.98
	6.89
	6.91
	6.93
	± 0.05

	1.8 mol dm-3
	6.78
	6.74
	6.72
	6.75
	± 0.03



Table S11: LiPF6 containing electrolytes were mixed in the glovebox in the following concentrations. For the validation of the mixing procedure IC-CD-MS was measured. 
	LiPF6 electrolytes in EC/EMC

	Electrolyte concentr.
	LiPF6
	EC
	EMC
	Real concentr.

	[mol dm-3]
	[g]
	[cm³]
	[g]
	[cm³]
	[g]
	[cm³]
	[mol dm-3]

	0.6 mol dm-3
	1.932
	1.29
	11.644
	8.75
	11.546
	11.43
	0.63

	1.0 mol dm-3
	3.136
	2.09
	10.918
	8.27
	11.190
	11.08
	0.99

	1.1 mol dm-3
	3.486
	2.32
	10.830
	8.20
	10.888
	10.78
	1.15

	1.2 mol dm-3
	3.857
	2.57
	10.597
	8.03
	10.695
	10.59
	1.23

	1.3 mol dm-3
	4.179
	2.79
	10.449
	7.92
	10.859
	10.75
	1.31

	1.4 mol dm-3
	4.497
	3.00
	10.274
	7.78
	10.272
	10.17
	1.38

	1.5 mol dm-3
	4.877
	3.25
	10.172
	7.71
	10.320
	10.22
	1.54

	1.7 mol dm-3
	5.318
	3.55
	9.818
	7.44
	9.981
	9.88
	1.68

	1.8 mol dm-3
	5.698
	3.80
	9.696
	7.35
	9.646
	9.55
	1.84




Table S11: LiFSI containing electrolytes were mixed in the glovebox in the following concentrations. For the validation of the mixing procedure IC-CD-MS was measured.
	LiFSI electrolytes in EC/EMC

	Electrolyte concentr.
	LiFSI
	EC
	EMC
	Real concentr.

	[mol dm-3]
	[g]
	[cm³]
	[g]
	[cm³]
	[g]
	[cm³]
	[mol dm-3]

	0.6 mol dm-3
	2.55
	2.42
	11.314
	8.57
	11.385
	11.67
	0.65

	1.0 mol dm-3
	3.93
	3.74
	10.654
	8.07
	10.862
	10.57
	1.02

	1.1 mol dm-3
	4.46
	4.24
	10.353
	7.84
	10.336
	10.23
	1.06

	1.2 mol dm-3
	4.88
	4.64
	10.414
	7.89
	10.299
	10.20
	1.19

	1.3 mol dm-3
	5.14
	4.89
	9.927
	7.52
	9.938
	9.84
	1.29

	1.4 mol dm-3
	5.90
	5.61
	9.701
	7.35
	9.694
	9.60
	1.44

	1.5 mol dm-3
	6.31
	5.99
	9.473
	7.18
	9.551
	9.46
	1.51

	1.7 mol dm-3
	7.18
	6.83
	9.261
	7.02
	9.227
	9.13
	1.72

	1.8 mol dm-3
	7.47
	7.10
	9.036
	6.85
	9.086
	8.99
	1.85
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