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Abstract: As the first commercial sodium-ion-batteries (SIBs) are available for purchase, it is possible to investigate material composition. Gaining an
insight into the material composition of these SIBs is of interest not only for the classification of possible safety risks and hazards, but also in regard to
recycling. Herein we report the preliminary investigations of the chemical and structural composition of first commercial SIB-cells.[*2] Two different
SIB-cell types were compared in terms of electrode size, thickness, loading etc. Furthermore, the composition of the active materials and electrolyte
was investigated and compared. Finally, the gained results were linked to the different data sheet performance of the two cell types.
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Material Characterisation
» Cathode materials of cell A and

Material Characterisation
Scanning Electron Microscopy (SEM)

v e, Electron Dispersive X-ray
Fe 196% spectroscopy (EDX)

o NaNij 33Feq 33Mn, 550, (N
Na 13.5% (G
Powder X-ray Diffraction PXRD
(PXRD)
Cathode Cell Type A Cathode Cell Type B
» EDXreveals s
cathode as NFM R a c i gwf '

; N : z # g —
GC-MS & Liquid Chromatorgaphy LC-MS Analysis = = Gas-Chromatography/Mass Spectrometry GC-MS
of Electrolyte Analysis of Electrolyte a @ @
+1<_DMC = = UM Na® N\ N
alll | EMC Na* " PpI : : : h“«_‘/ ‘ ‘ UW : : ‘ ‘LL_‘_);JL‘_J% s F’s\\ /fs\F
F ,': F 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80 . °o
. f 26 [], Wavelength (Cu)= 1.54178A 20 [°], Wavelength (Cu)= 1.54178A «

.I
Solvent PC » Electrolyte of cell A: » Electrolyte of cell B: " _‘
e > Dimethyl Carbonate (DMC) > Ethylmethyl Carbonate (EMC)
» Ethylmethyl Carbonate (EMC) > Diethyl Carbonate (DEC) - l
» Propylene Carbonate (PC) » Propylene Carbonate (PC) . |
""" LI » Ethylene Carbonate (EC) B R o o

Conclusion: For the positive active material the same chemical composition was found (NaNij 55Fe, 33Mn 350,) for both SIB cell types, but the particles
exhibit different morphologies. The negative active materials show a very similar morphology. According to the specification sheet, cell B has double
the maximum discharge rate of cell A. This is probably connected to a lower density of the positive layer as the negative layer has roughly the same
density in both cells. Moreover, the composition of the electrolyte could also explain the higher maximum discharge rate in cell B.

1 based on a theoretical capacity of 300 mAh g of the negative electrode and only considering the area facing the cathode
2 based on a theoretical capacity of 127 mAh g of the positive electrode
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