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Investigation of the formation of sodium manganese phosphate and the UV-vis absorption

properties
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Abstract:

Sodium manganese phosphate (Na-Mn-PO4) has attracted considerable interest as a potential cathode
material for lithium- and sodium-ion batteries due to its favorable electrochemical properties for use as an
electrode material in sodium-ion batteries. However, the synthesis and crystallization of sodium manganese
phosphate are challenging, and manganese oxide impurities are often formed. In this study, the formation of
sodium manganese phosphate was investigated under three different conditions: without pH adjustment, and with
pH adjusted to 8 and 9 using sodium hydroxide (NaOH). The precursor materials used were sodium hydrogen
phosphate (Na;HPO4), manganese (I) chloride (MnCly), and hydroxylamine hydrochloride (NH,OH-HCL). The samples
were synthesized via a hydrothermal method at 170 °C for 24 hours, followed by calcination at 800 °C for 3 hours.
The resulting products were confirmed for their crystal structure using an X-ray diffractometer, which indicated
that each pH condition produced mixed phases. Under without-pH adjusted conditions, sodium manganese
phosphate phase disappeared, while at pH 8 and 9, sodium manganese phosphate was formed along with other
compounds. Fourier-transform infrared spectrometer revealed stretching vibration of Mn-O-Mn in the range of
1087-1076 cm’*, bending vibration of O-Mn-0 in the range of 561-551 cm’, and bending vibration of Mn-0O in the
range of 424-422 cm™. The products will be further tested UV-vis absorption properties using a UV-visible
spectrophotometer.
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