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Vitrification of Asbestos Wastes
by JFE High-Temperature Gasifying and Direct Melting Plant
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Abstract:

Tests for vitrification of asbestos wastes were carried out with JFE High Temperature Gasifying and Direct Melting
plant. The asbestos wastes, such as sprayed-on asbestos and thermal insulation, were vitrified with industrial and
municipal waste materials. It is confirmed that the asbestos fibers do not remain in the molten slag and the levels of
asbestos fibers in exhaust gas and fly ash are less than the minimum limit of determination. Asbestos is decomposed
into oxides, which have relatively high melting point, and vitrified into the slag in the furnace. It is confirmed that the
asbestos fibers did not remain in the molten slag obtained by high-temperature melting, and the levels of asbestos in

the emission gas were satisfactorily low. The treatment of asbestos wastes in the high-temperature gasifying and

direct melting furnace is proved to be an adequate process to convert them into the non-hazardous material.
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Table 1 Facilities of Eco-frontier KASAMA

Furnace type JFE High Temperature Gasifying &

Direct Melting furnace
Capacity 145t/d (72.5 t/dx2 furnaces)
Preparation yard 65.6t/d

Gas cooling system Economizer, Gas cooling tower

Boiler 3.8 MPax370°C

Electric power generation | 7 200 kW

Bag filter, Slaked lime and activated

Exhaust gas treatment c
carbon injection system

Municipal solid wastes,

Shredded dusts, Plastics wastes,
Papers, Bottom ash, Fly ash,
Polluted soil, Sludge, Waste oil,
Medical wastes, Asbestos wastes, etc.
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Fig.1 Flow diagram of high-temperature gasifying and direct
melting furnace, and sampling points
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Table 2 Experimental conditions

Asbestos wastes

Input | Ratio

(kg/h) | (mass %)
Case | ; Municipal and industrial wastes (Base)| 0 0
Case II ; Basetsprayed-on asbestos 163.6 5.4
Case III ; Base+thermal insulation material 99.0 3.0
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Table 4 Results of asbestos analysis in slag and fly ash

Case JIS Water Leaching | SEM |TEM
A 1481 dispersion | method | -EDX
method Mf/g)
Mf/g)
[ Slag ND — — ND | ND
BEE1 TANXMEENONRG (REMTH, REM) Flyash | ND — — — —
Photo 1 Outside view of the asbestos wastes (Sprayed-on asbestos I Slag ND <0014 <0.0029 ND | ND
and thermal insulation material)
Flyash | ND <0.014 — — —
£33 TARZ FEEMHOT AN X I Slag ND <0.014 <0.0029 ND | ND
Table 3 Content of asbestos in ashestos wastes Flyash | ND <0.014 - - -
Case II Sprayed-on asbestos Chrysotile 41.5 mass% ND: Not detected - Mf/g: Million fibers per dry gram

Case IlI Thermal insulation material Amosite 4.9 mass%
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Photo 2 Microscope image of the asbestos waste (sprayed-on FoTHTARZ MIED LN -T2,
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Photo3 Microscope images of the asbestos waste (thermal
insulation material) before heating by dispersion staining
method (Refractive index = 1.680 , Pink (left); 1.700, Blue
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Photo 4 SEM image of slag (Case II )
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Fig. 2 Phase diagram for (CaO, Mg0)-SiO3-Al;O3 system

2MgsSiz05(0H)4 — 3Mg2SiO4+ SiO2 + 4H20
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Table 5 Results of asbestos analysis in exhaust gas

Case Number of fibers by Dispersion staining
fiber count measurement method
® §) () | (f/3 000 particles)
I Boiler| 0 <1.1 0 0
Stack 0 <0.26 0 0
I Boiler| 0 <0.77 0 0
Stack 0 <0.28 0 0
I Boiler| 0 <0.61 0 0
Stack 0 <0.24 0 0
f: fibers
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