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Abstract

Studies on the recovery conditions and optimization process for valuable metal recovery through chemical treatment from de-
toxified asbestos-containing waste composed of calcium silicate, larnite, merwinite, and akermanite were conducted. The main
components, Si, Ca, and Mg, of detoxified asbestos-containing waste (DACW) were separated and recovered in the form of
Si0,, CaS0O4, and Mg(OH), compounds, respectively. Each separated component was confirmed through X-ray diffraction
(XRD) and inductively coupled plasma spectrometer (ICP) analysis. The recovery conditions for each component were first
treating them with an acid to separate SiO, and subsequently with H,SO4 to recover Ca in the form of sulfate, CaSO,. The
remaining Mg was recovered by precipitation with Mg(OH), under strong basic conditions. This study suggested that it is
possible to convert existing treatment process of asbestos waste by landfill through recovering the components into a re-

source-recycling green technology.
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1. M =2

AW (asbestos)> Aol EASHE A2 Ak BES TS
= BAE2A v= AP B Y(NIOSH: National Institute for
Occupational Safety and Health)2] #Foll w2 FE8h2 Ao &
73ste] WA (chrysotile asbestos), “4]™H(crocidolite asbestos), 22
H(amosite asbestos), FAZ2}0] E(anthophylite asbestos), E & &E}O]
E(tremolite asbestos), E]=2}0] E(actinolite asbestos)®] 652 % L
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Figure 1. XRD Pattern of after a 10 min treatment at 1300 T.
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2.1. 717] & Alef

2 Aol AREE = el FaiskE AHe (FEaEEEN
EAof| A TR S AFR-6F31 31, hydrochloric acid (36.0%), sulfu-
ric acid (95.0%), sodium hydroxide (98.0%) & AF&-8F AJek2 4h s}
o] AlES Tt F7F A glo] ARSI XRD 4 Fst
o Falalyl AMe] £ AE-S akermanite, calcium silicate, larnite,
calcite, calcium silicate O & A 5] S5 FRI8kSIthFigure 1). &
g3t B9 A& F248 93] ICP (Optima 5300 DV, Perkin Elmer)
4l XRD (D/MAX-2500V, RIGAKU) ©]4-&to] H48131 o, 14 =
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ta/theta, speed 2, Scanning Angle 5~80°).
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Figure 2. Process scheme for the separation of components in DACW.
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Figure 3. The Effect of concentration and temperature on the silica
extraction efficiency.
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Figure 4. XRD spectra measured after reaction at 60 C for 24 h.
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Figure 5. XRD spectra measured after reaction with 10 N HCI for
24 h.
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Figure 6. The effect of time on the silica extraction efficiency with
10 N HCI 200 mL, 60 C.
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Figure 7. The effect of sulfuric acid amount on the CaSO; formation
efficiency.
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Figure 8. XRD spectrum of CaSOy obtained after H,SO, treatment.
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Figure 9. The effect of different pH on the Mg(OH), formation effi-
ciency.
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Figure 10. XRD spectrum of Mg(OH), obtained after NaOH treatment.
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