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ABSTRACT

Magnetic properties through controlled nucleation and crystallization were studied for ferrimagnetic 40F0,0,-
20Ca0-405i0, glass useful as thermoseeds for hyperthermia of fumer therapy. The maxmum nucleation and
crystal growth temperatures are 700C and 1000, respectively. The glass showed the maximum saturation
magnetization of 1684 emufom?® when nucleated 700T for 60 min and crystal grown at 1000°C for 4 hrs. The
maximum coercive force was 350 Oe when nucleated 700T for 60 min and crystal grown al 975C for 2 hrs.
The variation of the saturation magnetization could be well quantitatively interpreted in terms of the volume
fraction of the magnetite, whereas that of the coercive forces could be explamed only qualitatively in terms
of the particle size of the magnetite. Hysteresis losses showed the maximum value of .18 W/cm® when heat
treated at 1000 for 4 hrs pre-nucleated at 700C for 60 min and temperature increase of TK under AC magnetic
field of 10 kOe and 10 kHz.
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Fig. 1. Nucleation at 700C for 60 min, crystal growth
at 10007 for 2 hrs Round crystallites are mag-
nelile.
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Fig. 2. Number of magnetite nuclei as a funchion of
nucleation tume (crystal growth at 10007, 2
hrs).
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Fig. 3. Mean crystal diameters of magnetite as a func-
tion of sguare root of heat treatinent time (nuc-
leation at 700°C, 60 mm).
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Fig. 4. Crystal volume fractions of magnetite as 2 func-
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60 an).
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Fig. 6. XRD patterns with diiferent beat treatment te-
mperatures (a) 950, (b) 975TC, (0 1000, (d)
10257 and (&) 1060T for 2 hrs (nucleation at
700C, 60 min).
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Fig. 7. Saturation magnetizations under magnetic field
up to 10 KQe as a function of crystal volume
fraction ot magnetite.
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Fig. 10. Hysteresis losses under magnetic field up to
16 KOe as a function of heat treatment time
(nucleation at 700C, 60 min and heat treated
at 1000T).
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