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Investigation of Liquidus Area and Fluidity of Oxides
Affecting Stable Operation of Melting Furnace
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Since high social demands have been focused on detoxification as well as recycling of industrial wastes, the role of melting

furnaces for wastes has been highlighted these days. However, due to scattering of compositions of components in industrial

wastes, we are required to operate melting furnaces stably and to elucidate adequate operating conditions even for some

compounds which are difficult to be melted under usual operations. In the present paper, we investigated 1) phase equilibria

by thermodynamic databases, and 2) fluidity of molten slag for several compounds provided in melting furnaces. Then, we

found that beneficial information was available on composition and temperature ranges of molten slag by thermodynamic

investigation, which could provide useful guide to melt even asbestos and high-melting point compounds.
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Fig.1 Schematic drawing of melting furnace.

Table 1 Chemical compositions of raw materials of melting furnace.

(mass%)

Cu | Pb | Zn | Fe | CaO | SiO, | ALO; | MgO
Dirt A 2 1 1| 10 8 10 8 0
Dirt B 0 1 1] 50 10 2 2 0
Dust 0 0 1 0 15 52 10 0
Ash 6 1 1 8 10 24 24 1
Glass waste 0 3 0 1 1 70 5 0
Asbestos 0 0 0 2 1 52 4 37

Table 2 Chemical composition of matte of melting furnace.

(mass%)
Cu Pb Zn Fe S CaO SiO, | ALO; | MgO
29 1 1 38 20 0.1 0.1 0.1 0

Table 3 Chemical composition of slag of melting furnace.

(mass%)
Cu Pb Zn Fe S CaO SiO, ALO; | MgO
04 0.1 0.5 20 0.5 10 29 7 3
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Table 4 Chemical composition of bottom ash.

(mass %)

Cu | Pb | Zn | Fe | S |CaO |SiO,|ALO;|Na,O| C

Bottomash| 6.0/ 0.5 2.0/ 7.6 1.4| 9.8| 242| 240/ 28| 5.0
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Fig.2 Experimental results of dissolution thermometry for bottom ash.
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Table 5 Chemical compositions of slag and non-dissolved compound.

(mass%)

Cu|Pb|Zn| Fe| S [CaO |SiO,|AlLO; | MgO [Na,O|K,0O

Slag 03] Of 1f 20 0] 154|321 13.0 32| 2.8] 23

Non-dissolved

6.0 1{ 2| 29| 3| 99| 184| 104| 29| 18| 0.7
compound

SiC heating elements
Sample

|
:%‘ Gas outlet

Alumina boat

I T T ©

Thermocouple /
Ny inlet = %:' 7<L

AN

Fig.3 Schematic diagram of experimental apparatus for fluidity.
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Fig.5 Experimental results of fluidity of non-dissolved compound.
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Fig.6 Effects of temperature and oxygen potential on precipitation of solid compounds in molten slag.
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Fig.7 Effects of temperature and oxygen potential on ratio of liquid phase of slag in melting furnace.
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Table 6 Chemical compositions of non-dissolved compounds.
(mass%)
SiO, | CaO | T-Fe | ALOs; | Na,O | K,O | MgO
Conpound A 18.4 99| 29.0 10.4 1.8 0.7 2.8
Conpound B | 279| 15.4| 21.0 15.9 32 0.8 2.7
Conpound C | 77.1 2.8 4.6 13.8 0.7 0.2 0.5
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Fig.8 Effects of temperature and oxygen potential of ratio of liquid phase to non-dissolved conpounds in melting furnace.
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Table 7 Compositions of slag mixed with asbestos.

(mass%)
Mixing ratio (%) | SiO, | CaO | T-Fe | ALO; | Na,O | K,O | MgO
0 32.1 154 20.0{ 13.0 2.8 1.2 32
10 3291 139 182 12.1 2.5 1.1 6.3
30 34,51 11.0] 14.6| 10.3 2.0 0.8 12.7
50 36.1 8.1 11.0 8.5 1.4 0.6 19.1
| Asbestos | 520 10| 23] 3] o] o0 36
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Fig.10 Effect of temperature and oxygen potential on ratio of liquid phase of slag mixed with asbestos.
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