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Abstract: This paper investigates the factors that influence the preparation of polysilicate aluminum ferric coagulant using solid
wastes which containing and their microstructure and morphology. Four factors (basicity, nAl: nFe, polymerization temperature and
reaction time) and three levels of response surface experiments were carried out, which regarded the transmittance as the evaluation
index. Results showed that the optimum scheme when the basicity was 0.5, the nAl: nFe was 1.38, the polymerization temperature
was 39.2°C, and the reaction time was 1.36hours. At the optimum theme, the predicted value of transmittance reaches 90.24%, and
the relative error of all the verification experiments was 1.20%, which indicated the RSM optimization model is reliable. X-ray
diffraction test indicates the formation of sodium chloride and new amorphous polymers from leachate. The infrared tests illustrates
that a large amount of nonionic complex state (such as metal-hydroxyl groups) occurs between polysilicate acid and AI*"and Fe*".
The TEM micrograph shows that the product presents a three-dimensional reticular structure, with high level of aggregation and
branches. The thermogravimetric analysis shows that a substantial numbers of bound water and hydroxyl group were lost below
400°C, and the main chemical bonds in the products were broken at about 700°C. Strong endothermic peaks were presented
correspondingly in the DSC diagram. The indexes test revealed that the coagulant presents good performance.
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Table 1 The code of response surface factors
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Table 2 Experiment design and results of response surface

A B C D IR TRIME
WAL nAlnFe REWE(C) RN (%) (%)
0 0 1 1 64.42 6275
0 0 -1 1 68.00  67.63
0 -1 0 -1 75.00  75.44
1 0 0 1 73.00  74.09
0 1 0 1 75.00  74.68
0 0 0 0 86.00 8533
0 1 1 0 5200  52.93
-1 1 0 0 72.00 7147
0 -1 1 0 64.00  64.59
1 -1 0 0 60.00  59.80
0 -1 -1 0 63.00  62.69
0 0 0 0 85.00  85.33
-1 0 -1 0 7400 7427
1 0 0 -1 65.00  64.69
-1 0 0 -1 87.00  86.52
1 0 -1 0 66.00  65.44
1 1 0 0 75.00  75.13
-1 -1 0 0 88.00  87.13
0 1 -1 0 7400  74.02
0 -1 0 1 72.00  72.34
0 0 0 0 85.00  85.33
-1 0 0 1 75.00 7593
0 0 -1 -1 7200  72.94
-1 0 1 0 67.00  67.68
0 1 0 -1 73.00  72.77
1 0 1 0 53.00  52.84
0 0 1 -1 59.00  58.63
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Table 3  Analysis of model variance and significance test of regression coefficient

RS FIiHI(SS) H 15 (DF) %75 (MS) r P(Prob > F) W
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Fig.1 The fitting of predicted value and actual value
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Fig.3 XRD profiles of PSAF coagulant
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Table 4 Indexes of the polysilicate aluminum ferric coagulant
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