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Crystallographic and magnetic effects of Ca®* substitution in Sr hexaferrite were investigated in this study. Sr;_CaFe ;0,9 (x =0,
0.5) powders were prepared by citrate auto-combustion method and subsequently sintered at 1200 °C under the atmosphere for 12 h.
Crystallographic and composition analysis were done by using SEM, EDS, and XRD. Microscopic and macroscopic magnetism were
examined by Mdssbauer spectroscopy and VSM, respectively. The particle sizes distributed widely up to several um and the samples
were confirmed to be single phase M-type hexaferrite. Both the saturation magnetization (Ms) and the coercivity (H) decreased 14 %
and 22 %, respectively as half of Sr** ions were replaced by Ca®". Meanwhile, the decrease of coercivity with the substitution of Ca**
could be explained by the decrease of effective magnetic anisotropy constant (K,4). These aspects were related with the distortions of
2b and 4f; crystallographic sites, which were also confirmed by XRD and Mdssbauer spectroscopic characterizations.
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Fig. 1. (Color online) (a) Morphological SEM image of SrFe;,0,9 and
(b) result of EDS analysis for SrysCag sFe;,010.
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Fig. 2. (Color online) Results of Rietveld refinement of XRD data for
(a) SrFen019 and (b) SrosCaosFe1201o.

Table I. Lattice parameters and the maximum magnetization M, 1,
coercivity Hc, and effective magnetic anisotropy constants K, for
Srl,xCaxFeuOlg (x = 0, 05)

X a c My r** He Koy
A A) (emug) (G (erg/ee)

0 58776 23.0374 50.8 3862 3.02x 10°

0.5 58793  23.0030 43.6 2987 245x10°

**M, v is the maximum magnetization values at /=1.1T.
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Fig. 3. (Color online) Room temperature >’Fe Mdssbauer spectra for
Srl,xCaxFelew (x = 0, 05)
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Table II. Bond lengths and bond angles calculated from Rietveld refinement for Sr;_(CaFe ;0,9 (x =0, 0.5).

Bond length (A)

Bond length (A)

Bond angle (°)

Type x=0 x=0.5 Type x=0 x=0.5 Type x=0 x=0.5
Fe(2a)-0 1.96 x 6 1.99 x 6 Fe(4f,)-O 2.11x3 2.52 %3 O-Fe(2a)-0 87.6/92.4 84.7/95.3
Fe(2b)-O 243 %2 232 %2 1.92x3 191 x3 O-Fe(2b)-O 120 120
123 %3 1.76 x 3 Fe(12k)-O 1.95 1.91 O-Fe(41))-O 111.9 108.6
Fe(4f))-O 1.86 1.89 1.98 1.76 O-Fe(12k)-O 169.2 171.8
191 %3 197 x3 2.12x2 2.08 x2 Fe(4f))-O-Fe(12k) 120.1 1214
1.95x2 1.98 x2 Fe(4f;)-O-Fe(12k) 129.6 129.5
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Table III. Hyperfine parameters and relative absorption areas for
every crystallographic sites obtained from the fits of the Mossbauer
spectra of Sr;_,Ca,Fe;;09 (x =0, 0.5).

. Hyy EQ IS Rel. area
(T (mm/s) (mm/s) (%)
1k 0 41.1 0.20 0.23 487
0.5 41.1 021 0.23 474
At 0 49.0 0.09 0.15 17.4
! 0.5 49.1 0.09 0.15 17.8
s 0 51.8 0.14 0.27 18.5
2 0.5 51.7 0.16 0.27 18.8
5 0 50.5 0.02 0.21 8.2
a 05 507 0.00 021 8.9
o 0 40.8 1.06 0.18 72
0.5 41.0 1.11 0.18 72
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Fig. 4. Room temperature M-H hysteresis loops for Sr;_ Ca.Fe 2019
(x=0,0.5).
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