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*¢ Thermodynamic analysis 1s critical to evaluate the energetic capacity of the system, predict the
adiabatic temperature and anticipate the condensed and liquid phase concentrations, which will
determine the particle sintering potential and combustion front propagation.

Fig. 6. (a) Temperature dependence of magnetization curves suggest that particles are of typical ferromagnetic
nature. (b) Shows that there is an an electric response of when a magnetic field to the material. This behavior
can be explained to the geometrical piezoelectricity of BaTiO; where conducting lattices are in contact
allowing current to flow under the strain of the magnetic field. Further constriction results in decoupling of
the conducting lattices. (c) Shows the surface potential of the material when no magnetic field 1s applied, and
in (d) a 50 Oe field 1s applied and the surface potential decreases. This suggests rearrangement of the
magnetic domains in the prescence of a magnetic field having an effect in the electrical conductance of the
sample.
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Conclusions

¢ This study proved feasible to synthesize a ferrite-ferroelectric system matrix structure with magnetoelectric
coupling by using CCSO with minimal damage to the initial structure of the materials. The determining
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- 1000 parameters for product synthesis are the carbon concentration in the reagent mixture and oxygen pressure.

04 - L 500 ¢ The thermodynamic calculations suggest that the mixture containing n=2-4.5 carbon can generate liquid phases
' which will aid i the coupling of materials. The calorimetry data suggests that the n=4.5 carbon is highly
| exothermic with 1430J/g energy release. The activation energy for the transition to liquid phases 1s at

0 0 112kJ/mol as denoted by the Arrhenius plot.

¢ STEM imaging of the cross-sectional FIB lamella shows the sintering of the particles in the system.

Fig. 2. Product composition dependence on carbon concentration for the system CoFe,O,-BaTiO;-n(C

: : : : . : ¢ The AFM measurements show that the particles under magnetic field become better electrical conductors. ZFC
+ O,) and adiabatic temperature of combustion with n, = 0.5 + 0.251 increments. Thermodynamic

and FC measurements shows that there is a magnetoelectric coupling, suggesting that multiferroic BaTi0O3—

calculations were performed W{th Thermo softwa.re. (L) .repre.sents the .hql.lld phase.s in the system, Fig. 4. Structure and composition of BaTiO,/CoFe,O, agglomerates after combustion. (a) SEM image of the CoFe204 composite can be synthesized by CCSO. Magnetoelectric coupling is further confirmed by direct

whereas other SPECICs afe 1N solid or gas phase. Maximum sintering potential 1s determined at ~4.5 mol agglomerate; (b) HAADF-STEM image of a cross-sectional FIB lamella (¢c) - HAADF-STEM image and STEM- measurement of the magnetoelectric coefficient of pallets formed from the CCSO product under application of

C where more liquid phases are present. EDX mapping of the cross-sectional lamella. A Ba/Fe overlaid STEM-EDX map i1s also shown. external magnetic field. The highest magnetoelectric coefficient observed was 0.14 mV/Oe-cm.
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