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Table 1 Lattice constants of Ce Y, Fe O,, samples sintered at

x 7 3

900-1400 °C obtained by XRD data refinement (nm)

7/°C a
0 0.1 0.2 0.3

900 1.238 925 1.239 591 1.240 606 1.241 210
1000 1.238 341 1.238 938 1.239 964 1.240 980
1100 1.238 300 1.238 796 1.239 964 1.240 980
1200 1.238 121 1.238 427 1.239 524 1.240 968
1300 1.237 731 1.238 465 1.239 383 1.240 790
1400 1.237 241 1.238 360 1.239 273 1.240 447
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Table 2 Average grain size of CeY, Fe O, crystal sintered at
900-1400 °C (um)

T/°C
0 0.1 0.2 0.3

900 0.257 0.270 0.297 0.314
1000 0.268 0.281 0.312 0.434
1100 0.311 0.485 0.610 0.750
1200 0.435 0.990 1.050 1.110
1300 0.902 1.950 2.020 2.360
1400 1.640 2.840 4.420 6.520
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Fig.8 Relationships between IgD and 1/T fitted according to Eq. (1)
under three sintering process conditions (for different x values,
two low-temperature data determine one fitting line, and two
medium-temperature data and two high-temperature data
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Table 3 Activation energy values of CeY, Fe,O,, during

X 3x

different sintering processes in Fig.8 (kJ/mol)

X

Step
0 0.1 0.2 0.3
1 13.24 5.74 6.70 63.11
2 55.53 94.57 91.77 71.18
3 138.10 109.38 149.35 184.05
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4 900~1400 ‘CLett Ce Y, Fe,O,, MEBIOFHILIRE (M) FRAFNSREE (M) M, /M FIRHCH ) FATEH#S R (u)

Table 4 Room temperature saturation magnetization (M), residual magnetization (M), M /M, coercive force (H), and initial

permeability (u,) of Ce Y, Fe O, sintered at 900-1400 °C

. Sintering 1\/2[5/ | M A kg MM, H/ | e
temperature/°C (A'm°) kg x79.6 Am
900 26.17 7.03 0.27 37.92 2.76
1000 26.65 6.73 0.25 29.79 2.72
1100 27.75 5.46 0.20 25.42 3.00
0 1200 27.51 5.27 0.19 23.43 3.02
1300 28.10 2.53 0.09 11.73 3.53
1400 26.96 1.26 0.05 5.81 3.79
900 26.03 5.96 0.23 40.24 3.30
1000 27.84 5.87 0.21 34.49 3.41
1100 27.64 4.76 0.17 28.49 3.45
0! 1200 26.41 2.00 0.08 12.06 3.68
1300 27.35 1.16 0.04 6.90 3.90
1400 27.75 0.67 0.02 424 3.85
900 26.33 8.22 0.31 48.58 3.18
1000 26.37 6.37 0.24 35.30 2.99
1100 26.23 4.62 0.18 24.92 3.27
02 1200 27.77 2.65 0.10 14.92 3.69
1300 26.31 1.53 0.06 8.26 3.56
1400 25.87 0.94 0.04 5.08 3.37
900 23.47 6.16 0.26 37.09 2.80
1000 24.61 5.57 0.23 33.40 2.92
1100 23.83 4.44 0.19 25.61 3.06
03 1200 26.74 2.79 0.10 16.14 3.57
1300 24.99 2.09 0.08 9.70 3.26
1400 27.27 0.53 0.02 5.10 4.55

=5 MICHBRRURECE (R GIARBR IR FE RS % Ce Y

Fe,0, MIEiS 5%

X7 3-x

Table S Magnetic parameters of Ce Y, Fe O, prepared by optimized sol-gel method, traditional sol-gel method, and solid phase method

Method M/(Am’)kg! H/x79.6 Am™ Mo Ref.
Optimized sol-gel method 28.10 3.79 This work
Traditional sol-gel method 12.71 294.31 1.9555 [69]

Solid phase method 24.33 33.816 - [51]
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Preparation and Magnetic Properties of Ce Y, Fe,O,, Polycrystal with High
Magneto-Optical Properties

Luan Lijun, Xu Changyan, Zhang Ziqiao, Xie Haichen
(School of Materials Science and Engineering, Chang’an University, Xi’an 710064, China)

Abstract: The garnet type polycrystal Ce Y, Fe,O,, doped with Ce’ was prepared by an optimized sol-gel method (x=0, 0.1, 0.2, 0.3; Ce: YIG).
Crystals with no derived impurities and high magneto-optical properties prepared by pre-sintering and sintering in a wide temperature range
of 900—1400 °C were obtained. Thermogravimetric analysis was used to determine the the crystal synthesis temperature of 890 °C. XRD results
show that the crystal lattice constant varies from 1.237 241 nm to 1.241 210 nm, and the impurity phase CeO, appears when x>0.2. SEM analysis
shows that the grain size of Ce: YIG increases with the increase in sintering temperature and Ce*" content, and its size distribution ranges from
0.257 to 6.52 pum, which is the maximum size of YIG crystal obtained at present. All Ce: YIG samples were ferromagnetic at room temperature,
with saturation magnetization varying from 23.47 to 28.10 (A'‘m’)-kg . The permeability of Ce,,Y, ,Fe,0,, crystal sintered at 12001300 °C is as
high as 3.68-3.90. According to the relationship between Faraday rotation angle and permeability, the polycrystal sintered in this temperature
range is likely to obtain the best Faraday rotation performance.

Key words: sol-gel method; yttrium iron garnet (YIG); sintering temperature; magnetic properties
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