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Crystal growth of nanosized a-Fe,O; particles in frit
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Abstract Crystal growth of a-Fe,O, nanosized particles of 80~90 nm in size, which were hydrothermally prepared from
0.03M FeCl; solution at 100°C, was investigated in Pb-containing and Pb-free frit. By heating a-Fe,O; nanosized particles
in two frits at 800°C, the average diameter of particles in frits was increased to 200~210 nm and 150~160 nm, respectively,
and the crystal growth due to the aggregation and sintering of several a-Fe,O, particles was observed. Formation ratios of
larger particles over 100 nm in diameter were 54 % in Pb-free frit and 85 % in Pb-containing frit. After heating a-Fe,O,
particles in frits at 800°C, 7~9 nm in average diameter of pores were formed in particles. Theses pores were derived from
the porous structure of original a-Fe,O; particles and confined in particles during sintering.
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Fig. 2. XRD pattern of nanosized a-Fe,O; powders prepared
from 0.03 M FeCl, - 6H,0 solution at 100°C for 2 days.
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Fig. 1. a-Fe,0; pigment heated at 800°C for 1 h on white porcelain plates for TEM samples. (a) Pb-free fiit and (b) Pb-containing frit.
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Fig. 3. Morphology of nanosized a-Fe,O, powders prepared from 0.03 M FeCl, - 6H,0 solution at 100°C for 2 days.

Fig. 4. Cross section of frit layers with a-Fe,O; particles fired at 800°C. (a), (c) Pb-containing frit and (b), (d) Pb-free frit.
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Fig. 5. Particle size distribution of a-Fe,O; particles in (a) Pb-containing-frit and (b) Pb-free frit.
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Fig. 6. Morphology of pores formed at 800°C in (a) Pb-
containing frit and (b) Pb-free frit.
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Fig. 7. Pore size distribution in a-Fe,O; particles in (a) Pb-containing frit and (b) Pb-free frit at 800°C.
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