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Material recycling of inorganic sludge by wet ball milling
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Abstract: The possibility of material recycling of inorganic sludge by wet ball milling with distilled water and an
ethylenediaminetetraacetic acid disodium salt dehydrate (EDTA-2Na-2H,0) reagent was investigated. The inorganic
sludge consisted of 14.1mass% of the heat-treated sludge obtained after drying and heat treatment, 20.1mass% of active
carbon, and 65.9mass% of water. The wet ball milling of the heat-treated sludge was performed using a ball mill pot and
balls in air for 40 h at room temperature with the rotational speed fixed at 200 rpm. The fractions of Mn, Fe, Ni, Cu, and
Zr in the specimens obtained by wet-ball-milling the heat-treated sludge decreased and those of Si and Al increased.
Appropriate content of distilled water and weight of the heat-treated sludge for wet ball milling were 150 - 250 ml and
4.5 g or less, respectively. When the wet ball milling of the heat-treated sludge was performed twice, the fractions of
Mn, Fe, Ni, Cu, and Zr in the specimen obtained after repeated wet ball milling remarkably decreased and that of Si
increased in comparison with those in the specimens wet-ball-milled once. This suggests that the repeat of wet ball
milling of the heat-treated sludge leads to a colorless specimen without colored ions such as Mn, Fe, Ni, and Cu.
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Fig. 1. Inorganic sludge discharged by the disposal
of inorganic liquid waste in Environmental
Management Center, Okayama University.
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Fig. 2. TG-DTA profile of the sludge.
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Fig. 3. Powder of dried sludge obtained by
drying the sludge (Fig. 1) at 100°C for 12 hours.

Fig. 4. Powder of heat-treated sludge obtained
by heat-treating the dried sludge (Fig. 3) at
450°C for 24 hours.
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Table 1. Analyzed composition (mol%) of the heat-treated sludge (Fig. 4) by XRF measurement.
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Fig. 5. Analytical compositions of the heat-treated sludge and the specimens obtained
by wet-ball-milling 3.5 g of heat-treated sludge with balls only, EDTA only and balls
and EDTA with 100 ml distilled water for 40 hours by XRF measurements.
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Fig. 6. Analytical compositions of the heat-treated sludge and the specimens
obtained by wet-ball-milling 3.5 g of heat-treated sludge with 50-300 ml distilled

water for 40 hour by XRF measurements.
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Fig. 7. Analytical compositions of the heat-treated sludge and the specimens
obtained by wet-ball-milling 2.5-10.0 g of heat-treated sludge with 200 ml
distilled water for 40 hours by XRF measurements.
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Fig. 8. Analytical compositions of the heat-treated sludge and the specimens
obtained by wet-ball-milling 3.5 g of heat-treated sludge with 100 ml distilled
water for 40 hours once and twice by XRF measurements.
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