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The preparation of cast stone from thermal phosphorous slag liquid

SHU Zhu, ZHOU Jun and WANG Yan-xin
(School of Environmental Studies, China University of Geosciences, Wuhan 430074, China)

Abstract: This paper deals with the process of preparing cast stones directly from thermal phosphorous slag lig-
uid. In the experiment, 75% solid phosphorous slag was remelted into thermal liquid, then mixed with 25%
secondary raw materials, and subsequently melted together into the modified slag liquid that was cast, crystal-
lized and annealed, thus resulting in the formation of cast stones. XRD and SEM observations confirmed that the
main crystal phase of the cast stones was B-wollastonite, and the fibriform crystals assumed compactly granular
form with the size of 0.2~ 0.5 pm. The bending strength, alkali resistance and acid resistance of the cast stone
were respectively 37.17 MPa, 0.02% and 0.42% , consistent with the quality standards of construction materi-
als. The process presented by the authors is suitable for industrial application, and the study is also a basic work
of the resource recycle of thermal phosphorous slag liquid and the environment protection of phosphor industry.
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Table 1 Chemical composition of raw materials

SiO;, ALO; CaO MgO K,O Na,O B,0; Sh,05  TFe,O5  TiO, P,0s

41.25 4.58 44.40 1.05 0.76 .45 0.20 0.24 2.73 4.34 100. 00

98.50 1.50 100. 00

52.74 4434 0.35  0.25 0.25  0.50 1.57 100.00

HiBO, 56.01 43.99 100.00
NayCO, 56.89 43.11 100.00
ShyOs 98.00 2.00 100.00
Si0, 17.30% 5.20% H3BO; 1.00% Na,CO;

1.10% ShyO;0.40%
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Fig. 2 Flow chart of experimental process
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Table 2 Chemical composition of the cast stone
SiO, AL O3 CaO MgO K,O Na,O B,05 TFe,O; TiO, P,0s
53.48 6.65 34.53 0.81 0.59 1.00 0.43 0.19 0.21 2.11 100. 10
1100 C XRD SEM
SEM
4 10 000 1100 C 30 min
0.2~ 0.5 pm 90 min
900 5
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Fig. 5  Fractured cross-section photographs of the cast stones

3
] Table 3 Properties of the cast stone in comparison with
CaO ~ ALO; ~ SIO, typical natural stones
Partridge

1984 Gutzow et al. 1998 Holand and Beall 2002 MPa 37.17 10.00 15.00

% 0.42 10.30 0.91

% 0.02 0.28 0.08

1996
3.3
3 3.4

1999 6
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Fig. 6 Flow chart of the process in industry
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