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ABSTRACT

Nanosize YIG powders added by Cerium which is exellent element in magneto-optical effect were synthesized by Sol-Gel method
using Ethylene Glycol solvent. In 120 to 150 minute reaction time, stable sol solution which showed no change in viscosity, pH, and
aging time was obtained. Monolithic YIG was synthesized at 800°C with DTA and XRD measurement and its lattice parameter had
a tendency to increase from 12.3921 to 12.430 A. Increasing annealing temperature from 800°C to 1050°C, average particle size was
in the range of 40 mm to 330 nm. Saturation magnetization (M) value was increased from 18.37 to 21.25 emu/g due to enhancement
of YIG crystallity and decreasing of orthoferrite phase. On the other hand, coercivity (H,) value increased up to 900°C and then
decreased above 900°C. With increasing Ce addition, coercivity was almost not changed but saturation magnetization value was
maximum at Ce 0.1 mol% and then decreased because of increasing a orthoferrite amount. Also, curie temperature (T;) of YIG were

not changed with Ce addition.
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Fig. 1. Preparation process for Y5 ,Ce,Fes0,, (x=0.0, 0.1, 0.2,
0.3).
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Fig. 2. The variation of internal temperature, pH and viscosity
of sols with reaction time.
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Fig. 3. The variation of viscosity with aging time.
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Fig. 32 eFHEl Aele] g 7] 93t whg AlzkE
dejsled gRE RA(30, 60, 90, 120, 150, 180E)S A&
Al 1087 agingdt A4S BAQFI Ut} 120-»1]*1
1508-7F ¥hAlI7l o] Aoz He Wyt glo] &
1’4ol Ate A% A= Wsyh #As)
Az 120804 1508 Aolellr] vt
LA7l 882 AZAIA nanosize YIG F2-2 45k &

A2 BT

—

r]ﬁfﬁ

3.2. YIG B2l 54 HIt

Fig. 4= A% YIC 292 4L DTA F4S vehdch
650°C FollAd vgde s BE FAde] 47]7] Al
313, 800°C F-2eA YIG A7) dofgS & 5 ST
ol 71EY AErElEAAlY 1300°C Rut= B4 whe
Lo YIGE 48 F IS & 4 UeH, Fig 59




Z_A¥o) 23t Cerium X8+ Nanosize YIG ¢ 34 2 2|8 B4 1011

10507

1640

. [511)
—
- [642)

L @
ST
T
|? (B42)
v 6]

so0c

Intensity {Arb, Unit)

. ! L I s I h L L A
10 20 30 40 50 60 70 B0

28 (Degree)

Fig. 5. XRD patterns of YIG heated at different annealing
lemperatures.

Table 1. Crystallographic Data for the Possible Different Phases

JCPDS Com dl Name Space Unit cell
card no. poun Group | parameter(A)

33-0693 | Y;Fes04, Garnet 1a3d(230) | a=12.3774
Orthorhombic

. a=5.5946

39-1489 | YFeO; | Orthoferrite | Pnma(62) b7 6053

¢=5.2817
Rhombohedral

33-0664 | o-Fe,O, Hematite | R3¢(167) a=5,0356

¢=13.7489

39-1346 | vFe,O; | Maghemite | P4,32(213) | a=8.3515
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Fig. 6. XRD patterns of YIG annealed at 1000°C with different
amounts of Ce contents.
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