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Antiferromagnetic ordering of lithium deintercalated Fel-xZnxPO4 by Mdssbauer
spectroscopy

Hyunkyung Choi, Chul Sung Kim

Kookmin University, Korea, Republic of (South Korea); newton@kookmin.ac.kr

The structural and magnetic phase transitions in lithium deintercalated Fel-xZnxPO4 (x=0.0, and 0.02) were
investigated by x-ray diffraction, vibrating sample magnetometer, and Mdssbauer spectroscopy. The crystalline
structure of the Fel-xZnxPO4 were determined to be orthorhombic with space group Pnma. The Fel-xZnxPO4
compared to LiFel-xZnxPO4 had enhanced lattice distortions along the c-axis because the unit cell volume decreased
due lithium deintercalaction. The temperature dependence of magnetic susceptibility of Fel-xZnxPO4 show
antiferromagnetic behaviors. The Néel temperature (TN) decreased from 114 K for FePO4 to 82 K for
Fe0.8Zn0.2P0O4. Also, temperature dependent Mdssbauer spectra of Fel-xZnxPO4 below TN were fitted with eight-
lines Lorentzian (the relatively small lines). The room temperature Mdssbauer spectrum shows one-doublet with the
measured values of electric quadrupole splitting AEQ = 1.51 mm/s, and isomer shift § = 0.31 mm/s for x=0; AEQ=
1.38 mm/s, and 6 = 0.31 mm/s for x=0.2 indicating ferric (Fe3+) ions. These values decreased with increasing Zn
content due to decreasing number of interactions between Fe ions. The magnetic hyperfine field (Hhf), polar angle
(0), azimuthal angle (@), asymmetric parameter (1), ratio of electric quadrupole interaction to magnetic dipole
interaction (R) values of the Fe0.8Zn0.2P0O4 at 4.2 K were determined to be Hhf = 491.43 kOe, 6 = 66, ¢ =49, n =
0.8, and R = 0.5. We conclude that the different value of hyperfine field and magnetic susceptibility, indicating that
the superexchange interaction via Fe-O-Fe link is stronger than that for Fe-O-Zn link.
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