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ABITRACT
Semiconducting glaze of iron oxide system for the recent use as high Voltage porceiain insclators often showed

the tendancy of unstable therma’ propertics. Thus, the developmenl of [rit including magnetits was studied 1o cover

the decfeet. Tn the experimenial process, melled and quenched frits wers ground, pelietized and heat-lreated at

various lemperatures in the range of 800-1, 300°C for various coaking time within 4 houis, and then crystallized

specimens were obinined.

The speciment were studied with optical and sectron micrescope, DT A, X-ray difivactometer and electromiater.

The results obitained were as foilows:

1} The optmum condition for the crystal grow I of magnetite 11 the fiit was the he i-traatmert of 1300°C

for 3hrs and, in this case, the range of crysial size was 10-11am.

2y The '1cuwuoq energy for the crystal growth of magreiiic was 211 kcal/molz,

2} The heai-trealiment al 3,250°C

resistivity was 3.

and 1,300°C vesulted in the good thermal qullny 'mc_ the range of su: mcc

SR 1H-—4,0% 107 O/em? which was adeguate fo semiconducting fril,

4) The cohducllen mechanism seems to be due io the electron mobilily rather than ion mobility cnd the activa-

tion encrgy for ihe conduction was 0.07-0.15eV/mole for the heai—Ueated spacimens m the rarngs of 1,250-
i
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Table 1. Frit compositions
unit: mole %

Sample | Si0, | NagO \ BsOs J AlsOq [ Fe304’ FesOs
FE-1 65 10 10 5 10 0
FF-2 ’” #” " " 7 3
FF-3 " & #” " 5 5
FF-4 ” ” " ” 3 7
FF-5 o " " »” 0 10
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Fig. 3. X-ray difffaction patterns of Frit FEF-2
crystallized at vaious soaking temperatures.
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Fig. 4. X-ray diffraction patterns of Frit FF-2
crysiallized at 1200°C.
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Table 2. Activation energy for conduction at various 2
temp. and soaking time in Frit FF-2.

temp. Activation energy (eV/mole)

ea 1he | 2frs Ihes | 4t 3)

1000 0.70 — — —

1100 | 0.69 0.67 0.65 — 4

1200 0.66 0.60 0.46 —

1250 0.07 0.11 0.09 —

1300 0.14 0.18 0.15 0.15 5
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