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Abstract Glass-ceramics were fabricated by heat-treating a glass at 700°C/10 hr which was obtained by melting a glass
frit mixed with 40~80 wt% EAF dust at 1300°C/1 hr. Dependence of crystal phase and bonding state change upon a
compositional change and heat treatment condition were studied and the results was connected to the toxic characterization
leaching procedure (TCLP) test data to investigate a chemical durability of the specimens. Increasing dust in a glass shifted
the peak around 1000 ¢cm™ to the lower frequency which was composed of two vibration peaks for the nonbridging oxygen
at 960 cm™ and the bridging oxygen at 1050~1060 cm™. Also, the B,O, structure of boroxol ring changed to a tetrhedral-,
trigonal- and di-borate with dust addition. The Fe-O peaks in the glass-ceramics were observed which is consitent with
XRD results of spinel formation. The surface of glass after TCLP test was severely cracked while there was no cracks on
a glass-ceramics ater TCLP test so the chemical durability of the glass-ceramics is superior than that of glass. The leaching
concentration of Fe for the glass-ceramics containing EAF dust 80 wt% is 1/15 times lower than that of glass. The Zn
leaching concentration for the glass-ceramics containing dust <70 wt% was higher than that of glass but its trend was
reversed for the specimen of dust content >80 wt% which could be concluded as correlated with occurrence of willemite
phase.
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Table 1
Composition of EAF dust, borosilicate glass frit and specimens (wWt%)
SiO, B,0; Na,0 CaO ALO; ZnO K,0 MgO TiO, P,0; Cr,0; MnO Fe,O; PbO SO; Ig.loss

Dust 3.6 - 3.5 5.0 1.5 328 25 3.2 0.1 0.3 0.3 24 246 2.6 3.4 14.2
Glass 49.0 210 180 5.0 3.0 3.0 1.0 - - - - - - - - -
BD40* 30.8 126 122 5.0 24 149 1.6 1.3 0.0 0.1 0.1 1.0 9.8 1.0 1.4 5.7
BD50 263 10.5 108 5.0 23 179 1.8 1.6 0.1 0.2 0.2 12 123 1.3 1.7 7.1
BD60 21.8 84 9.3 5.0 2.1 209 19 1.9 0.1 0.2 0.2 1.4 148 1.6 2.0 8.5
BD70 172 6.3 7.9 5.0 2.0 239 21 22 0.1 0.2 0.2 1.7 172 1.8 24 9.9
BD80 12.7 4.2 6.4 5.0 1.8 268 2.2 2.6 0.1 0.2 0.2 1.9 19.7 2.1 2.7 11.4

*B’, ‘D’ and ‘number’ of a specimen ID mean ‘borate’, ‘dust’ and ‘dust content’ in a glass respectively.
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Fig. 1. XRD results of (a) borate glass and (b) glass-ceramics

containing EAF dust (excerpted from reference [8]). The capi-

tal ‘G’ and ‘C’ at the rear of specimen ID mean ‘glass’ and
‘crystal’ respectively.
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Fig. 2. SEM images of fractured surface for (a) borate glass and (b) glass-ceramics containing 60 wt% EAF dust. The EDS result of
Part A and B at the picture (b) is (c) and (d) respectively.
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Fig. 3. FTIR spectra for glass, dust and glass-ceramics contain-
ing various dust content. The capital ‘G’ and ‘C’ at the rear of
specimen ID mean ‘glass’ and ‘crystal’ respectively.
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Fig. 4. Leaching element concentrations obtained by TCLP test of glass and glass-ceramics containing various EAF dust content for
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Structure and chemical durability of borosilicate glass-ceramics containing EAF dust 87

kyonggi.U SEI 5.0kV X100 100Um WD 10.1mm

WD 10.1mm

kyonggi.U

©

kyonggi.U SEI 5.0kV X100 100km WD 10.0mm

(b)

Ay - AN
kyonggi.U 1 5.0kV X100 100m WD 10.0mm

(d)

Fig. 5. SEM image of the free surface of specimens containing 65 wt% EAF dust; (a) glass as received, (b) glass after TCLP test,
(c) glass-ceramics as received and (d) glass-ceramics after TCLP test.
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Fig. 6. SEM image of the specimens containing 70 wt% EAF dust after dipping in the HF 5 % solution for 10 sec; (a) glass and
(b) glass-ceramics.
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