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Effect of Li Substitution on the Magnetic Properties of Na_LiFeSQF by
Mossbauer spectroscopy
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Iron based fluorosulfatdilFeSQF (M=Na, Li) compounds has been known as theoreticaitige electrode
material with high operating voltage [1]. The aduitof Li ions engenders a charge difference andifivation to

the dimensionality of the lattice along with an ordpotential, thus offering the new architecturesd a
electrochemical behavior [2]. In this study, thgstal and magnetic structure of NaiFeSQF fluorosulfates has
been investigated with the XRD, VSM and Mdssbauealysis. The NalLisFeSQF (x=0.01, 0.05, 0.1) samples
were synthesized by ionothermal method due to dloe pydrolytic stability. The prepared NaiFeSQF samples
have monoclinic strucutres with space group 2,/c. The lattice constants and volume of the jlgFeSQF
samples decreased with increasing Li concentratiohscording to the temperature dependent magnetic
susceptibility of Na,LisFeSQF samples showed abnormal antiferromagnetic betmwoth decreasing Néel
temperture Ty) due to Li substitution. For NaLiFeSQF, theTy ordering temperatures, determined to be 33, 32.5,
and 32 K for x=0.01, 0.05, and 0.1, respectivetyotder to investigate the magnetic structure mseof Fe
nucleus, temperature dependent Mdssbauer specetorded at various temperatures ranging from 4 298 K.
The Mo6ssbauer spectrum of Nai,FeSQF at room temperature consists of two doubletsicatithg the
existence of P& sites. Each spectrum of Nai,FeSQF in the T<Ty was fitted to two set(A, B-site) of
asymmetrical 8 lines, considering the magnetic hfipe field(Hn) and electric quadrupole
splitting(AEg) interaction. TheHps andAEq values of NgodiooFeSQF at 4.2 K were determined to be
Hhi,a = 245 kOe,AEg,a = 2.76 mm/s andHpss = 312 kOe,AEqgg = 2.77 mm/s. From these results,
these chagnes in Ngi,FeSQF are originated from the strong electric crystallfield which can be enhanced

the asymmetric MOssbauer spectra belaw
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