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On-Site Preparation of Opaque Glass Using Liquid Phosphorus Slag
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Abstract In order to recycle both the heat energy and the material of hot liquid phosphorus slag discharged from the phosphorus smel-
ting furnace and eliminate its environmental problem o site preparation tests w ere carried out beside the smelting furnace by undertak-
ing the following process: first 75.0 % fresh hot liquid phosphorus slag was mixed directly with 16.5% quartz powder and 8. 5% ka-
olin day. and then melted at 1 450 C and cast-molded into parent glass panels which were subsequently heat-treated at 850 C and
transformed into opaque glass which possesses bending strength, acid resistance and alkali resistance respectively of 43. 68 MPa
0.51% and 0.04%, and so is applicable for wall decorating in buildings. Results of ESEM, XRD and EDS analyses indicate that the
mechanism of emulsification of parent glass is attributed to the phase separation of parent glass and so the deposition of the non-crystal-
line spherical granules with particle sizes of about 0. 1— 0. 4 #m. Since high proportion of hot liquid phosphorus slag is consumed cheap
modifying raw materals are used and ordinary glass manufactuning facilities can be directly employeds the proposed omrsite test process
is costeffective and feasible for industrial manufacturing.

Key wards: liquid phosphorus slag; opaque glass; pollution contwol; waste recycling.
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1 (a)
Fig. 1 Photographs of the discharge of liquid phosphorus slag (a) and the transportation of the w ater-quenched grain phos-
phorus slag (b
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1 2007 (LPS) %)
Table 1 Chemical compositions of liquid phosphorus slag (LPS) in different months of 2007 and that of modifying raw materials
Si0, ALO; CaO M g0 K,0 Na,O T Fe 03 Ti0, P,05
LPS 40. 85 5.02 46.3 1. 18 0.94 0.43 0.44 0.29 2.78 0. 82 0.95 100
LPS 40. 89 5.04 46. 34 1.75 0. 68 0.29 0.47 0.22 2.92 0.79 0.61 100
10 LPS 41.42 4. 98 45. 68 1.05 0.76 0.45 0.50 0.24 2.83 0. 85 1.24 100
11 LPS 41.92 5.08 44. 60 1.24 0.96 0.37 0.49 0.35 3.19 0.81 0.99 100
12 LPS 41.01 5.02 45.79 1. 41 0.73 0.32 0. 48 0.26 2.98 0. 82 1. 18 100
97.76 0.28 0.35 0.11 0. 05 0. 15 0.45 0.28 0.01 0.03 0.53 100
46. 62 35. 86 0. 08 0. 05 0.12 0.09 0.28 0. 15 0.02 15. 41 1.32 100
2 2
Table 2 Dosage of raw materials used in the o site prepa
ration test
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Fig. 3 Surface appearance photographs of the parent glass
(@) and the opaque glass (b)
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Fig. 4 ESEM images of the parent glass (a) and the opaque glass (b), EDS spectra of the spherical granule (¢) and

its background area (d) in the opaque glass
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Table 3 Chemical compositions of the opaque glass
SiOz A1203 Ca0 M gO KzO Na20 TFe203 TiOz P205
52.03 7.21 35.02 1.02 0.51 0.35 0. 44 0.27 2. 46 0.0 100. 00

Table 4 Properties of the opaque glass and the parent glass

and those of the natural granite

(M Pa) 9.85 43. 68 15. 00
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Fig.6 Photographs of the opaque glass samples with dif-

ferent colours
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Fig.7 Production facility scheme for industral mamfactur-

ing of opaque glass from hot liquid phosphorus slag
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