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Magnesium battery is one of candidates for next
generation battery systefThe advantage of Magnesium
battery is the theoretical high energy density, tmst and
stability. > * The magnesium battery suffers from low cell
voltage, low capacity and low diffusivity of magnes.
One of the problems for the practical applicatian i
cathode material. Compared to lithium ions, magmasi
ions insertion reaction into the host compoundsrhase
difficulty due to stronger ionic interaction and rtier
redistribution of the charge of the inserted mali@nt
cations in host materidls Therefore, the compounds
which can serve as magnesium hosts are limitedrdar
to design the host materials for magnesium bati¢sy,
very important to understand the difference betwien
insertion/extraction reaction mechanism of magmasiu
and that of lithium. Polyanion compounds, e.g. BBEg
show high stability and relatively high power déensi®
Therefore polyanion compounds are one of candidate
materials for magnesium ion battery cathode. Irs thi
study, we investigate electrochemical magnesium
insertion and extraction of polyanion compoundshsas
FePQ. And then the mechanism of magnesium insertion
and extraction with polyanion compounds is analyzed

LiFePQ/C was prepared with solid state reaction. The
stoichiometric amount of LCO; FeGO,- 2H,O and
(NH,),HPO, were mixed by wet ball milling with ethanol
for 12 hours at 400 rpm. The mixture was mixed with
acetylene black 10 wt% to LiFeR®@y dry ball milling
for 24 hours at 400 rpm. The precursor was peédtiz
and calcined at 600 °C for 6 hours under 3%H97%Ar
atmosphere. FeRQvas prepared by chemical oxidation
of the obtained LiFePC using nitronium
tetrafluoroborate (NgBF;) as an oxidizing agent.
NO,BF, was dissolved in acetonitrile, and then
LiFePQ/C powder was stirred in the solution for 48
hours. The particle size of the prepared FgEOwas
about 100 nm determined by SEM observation. As the
cathode materials, several kinds of polyanion camps
were applied. Electrochemical measurements weredar
out using a three-electrode cell. The electrolytasw
magnesium trifuluoromethanesulfonyl-imide (Mg(TFpl)
in organic solvent and/or ionic liquid. The elecii®and
structural change of these cathode materials were
characterized with X-ray absorption spectroscopp$X
and X-ray diffraction (XRD) without air exposing.

Figure 1 shows discharge/charge profile oP@ge
under 0.5 M Mg(TFSh in acetonitrile. The obtained
discharge capacity (162 mAh/g) was comparable & th
capacity for 1 lithium insertion to FeRQdemonstrating
that 0.5 magnesium was inserted to FgROflat plateau
observed around -0.4 V (AG\g) indicates two-phase
reaction like the case of lithium insertion. Reedge

XANES spectrum for the sample after discharge imteid
reduction of Fe in FePQvith magnesium insertion.

In charge process, the obtained capacity was 111
mAh/g which corresponds to 0.3 magnesium extraction
This result indicates that magnesium insertionsetion
reaction in FePQis irreversible and that magnesium
extraction is more difficult than insertion. In atilgh, the
flat plateau like in discharge process was not olesk
meaning that the mechanism of magnesium extraésion
different from that of magnesium insertion.

We will show electrochemical properties oheit
polyanion compounds, and discuss the performance of
magnesium batteries using polyanion compounds.
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Fig. 1. Discharge/charge curves of FgR®©1/50 C in 55
°C
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