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INTRODUCTION Y-type hexagonal ferrite family has been studied for 
magnetoelectric (ME) effect based on spin-current model due to the conical 
spin order depending on the external magnetic field, temperature and crystal 
structure. Especially, Aluminum doped Y-type hexaferrite has been exten-
sively studied[1-2]. However, Al-doped Y-type hexaferrite is difficult to 
prepare as a single-phase because the temperature range for the formation 
of Y-type ferrite is narrow and hyperfine structure has not been studied 
fully. In this study, BaSrCo2(Fe1-xAlx)12O22 (x = 0.00, 0.01, 0.05, and 0.10) 
samples were synthesized by polymerizable complex method and the crys-
talline, magnetic properties and hyperfine structure were investigated by 
using x-ray diffractometer (XRD), vibrating sample magnetometer (VSM) 
and Mössbauer spectrometer. EXPERIMENT PROCEDURES The BaSr-
Co2(Fe1-xAlx)12O22 (x = 0.00, 0.01, 0.05, and 0.10) polycrystalline samples 
were synthesized by using polymerizable complex method with the staring 
materials of high purity BaCO3 (99.98%), SrCO3 (99.995%), Co(NO3)26H2O 
(98%), Fe(NO3)39H2O (98%), and Al(NO3)39H2O (98%). These were 
dissolved with appropriate stoichiometric ratio for Y-type hexaferrite in 
distilled water and citric acid was dissolved in the nitrate solution. The molar 
ratio of citric acid was 1: 2.5 and the solution was stirred on a hot-plate at 
70 oC for 1 h. Then, a proper amount of ethylene glycol (1: 5 of citric acid 
: ethylene glycol) was added and stirred at 80 oC for 1 h. The solution was 
heated at 120 oC for dehydration and polymerization, and the polymerized 
samples were calcined at 320 oC for 3 h. The calcined powder was pressed 
into a cylindrical pellet, and sintered at 1000 oC for 10 h in air. The crystal-
lographic and magnetic properties of BaSrCo2(Fe1-xAlx)12O22 (x = 0.00, 0.01, 
0.05, and 0.10) samples were investigated by using x-ray diffractometer 
(XRD) with Cu-Kα (λ = 1.5406 Å) radiation, vibrating sample magnetom-
eter (VSM), and Mössbauer spectrometer. III. RESULTS AND DISCUS-
SION From the XRD patterns analyzed by Rietveld refinement of BaSr-
Co2(Fe1-xAlx)12O22 (x = 0.00, 0.01, 0.05, and 0.10) at 295 K, all samples were 
determined to be single-phased and crystalline structure was confirmed to 
be rhombohedral structure with the space group R-3m. The lattice constants 
a0, c0, unit cell volume (Vu), and bulk density (ρ) of samples decrease from 
a0 = 5.85, c0 = 43.39 Å, Vu = 1284.62 Å3, ρ = 5.29 g/cm3 for x = 0.00 to 
a0 = 5.83, c0 = 43.21 Å, Vu = 1272.70 Å3, ρ = 5.21 g/cm3 for x = 0.10 
because the Al3+ ions (r = 0.535 Å) has samller ionic radius than the Fe3+ ions  
(r = 0.645 Å) does, as expected from the Vegard’s law. The hysteresis 
curves of these samples were measured under 15 kOe at various tempera-
tures ranging from 4.2 and 295 K, showing they were not saturated with 
increasing Al ion contents due to the reduction of magnetic anisotropy. At 
295 K, the magnetization at 15 kOe (M15kOe) and coercivity (Hc) of BaSr-
Co2(Fe1-xAlx)12O22 (x = 0.00, 0.01, 0.05, and 0.10) samples were found to be 
M15kOe = 32.46, 29.66, 25.76, 22.06 emu/g and Hc = 247.33, 218.90, 217.45, 
438.59 Oe, respectively. We expect that non-magnetic Al ions preferentially 
occupy the up-spin site of 18hVI, 3bVI, and 3aVI. From the zero-field-cooled 
(ZFC) and field-cooled (FC) magnetization curves under 100 Oe between 
4.2 and 750 K, all samples showed spin transition. With increasing Al ion 
contents, the spin transition temperature Ts increases while Curie tempera-
ture (TC) decreases. The Mössbauer spectra of the samples were obtained at 
various temperatures ranging from 4.2 to 750 K, and analyzed with six-sex-
tets for Fe sites corresponding to the Y-type hexaferrite crystallography 
sites. Also, in order to separate the sub-lattice lines, Mössbauer spectra were 
obtained in the external magnetic fields range from 0 to 50 kOe at 4.2 K.
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