3"d Conference of The Serbian Ceramic Society, Belgrade, 15-17" June 2015.

MAGNETIC PROPERTIES OF NICKEL MANGANITE OBTAINED BY A
COMPLEX POLYMERIZATION METHOD

Slavica M. Savi¢!, Marin Tadi¢?, Zvonko Jaglic¢i¢?, Lidija Mancié*4, Katarina Vojisavljevié¢!, Goran Brankovic*

linstitute for Multidisciplinary Research, University of Belgrade, Kneza Viseslava 1, 11000 Belgrade, Serbia
2Condensed Matter Physics Laboratory, Vinca Institute, University of Belgrade, POB 522, 11000 Belgrade, Serbia
SUniversity of Ljubljana, Faculty of Civil Engineering and Geodesy & Institute of Mathematics, Physics and Mechanics,
Jadranska 19, 1000 Ljubljana, Slovenia
“Institute of Technical Sciences SASA, Knez Mihailova 35/1V, 11000 Belgrade, Serbia

ﬁBSTRACT \

Nickel manganite as NTC thermistor is widely used today in different industrial sectors. Here we report the complex polymerization method (CPM) for producing nickel manganite fine particles with a homogeneous distribution
of constituent cations in the crystal lattice that ensures formation of dense monophased ceramic with the novel magnetic properties after been sintered in oxygen and air atmosphere. Phase composition of the synthesized
materials was examined by XRPD, while the morphology of the powder and microstructure of ceramic were investigated using FESEM and SEM analyses, respectively. The magnetic properties of the samples have been
studied by measuring the temperature and field dependence of magnetization.

Magnetic measurements of M(T) reveal rather complex magnetic properties and multiple magnetic phase transitions. In the case of air atmosphere we found three magnetic phase transitions with transition temperatures at
Tu=35 K, T,,=101 K and T,,; = 120 K. T,;; maximum is strongly dependent on the strength of the applied magnetic field (T,,, decreases with increasing applied field) whereas the T,,; Is field independent. Moreover, hysteresis
properties measured after cooling of the sample in magnetic field show exchange bias effect with an exchange bias field |Hz5|=196 Oe.

For the sample synthesized in oxygen atmosphere, the magnetization dependence of temperature M(T) obtained from SQUID measurements clearly demonstrates that quadruple magnetic phase transitions can be readily
detected at T,,,~115 K, T,,,~105 K, T,,3~38 K and T,,,~7 K. These findings suggest the novel magnetic transition for nickel manganite at low temperature T,,,. The fact that T,,, does not shift with the increase of the frequency
led us to the conclusion that there are no spin-glass/surface effect and/or blocking temperature/finite size effect connected to the NiMn,O, ceramic. The exchange bias effect was found in a field cooled hysteresis loops at 5 K.
The field cooling of the sample was under a magnetic field of 100 Oe and 10 kOe whereas the determined exchange bias fields were |Hg| = 129 Oe and 182 Oe, respectively. The analysis of the results and comparison with
wture data allowed us to conjecture that the mixed oxidation states of Mn ions and ferromagnetic and antiferromagnetic sublattice orders tailor these interesting magnetic properties. /
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Fig. 4. The FC hysteresis loop of the NiMn20, (cooled in a transition at T,,, = 100 K, the antiferromagnetic long range ordering transition at T,,; = 40 K, a novel transition at T,,,= 7 K.
magnetic field of H.c=10 kOe at 5K); At low temperature, the *T\» does not shift with the increase of frequency — there are no spin-glass/surface effects and/or blocking temperature/finite size
FC hysteresis loop exhibits enhanced effects connected to the NiMn,O, ceramic.
coercivity and loop shift-exchange bias. *The low-temperature peak T,, is associated with ferromagnetic-like and antiferromagnetic-like magnetic transition in the interfacial

FM/AFM internal structure.
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