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Abstract

The low solid content of the filter cake produced by the treatment of acidic wastewater is a com-
mon engineering problem in the industry of titanium dioxide. To improve the solid content of the
filter cake, morphology of precipitated particles, Fe2* concentration in acid waste water and the
operation of returning slurry on the solid content of filter cake were analyzed. The experimental
data turned out that these increases in solid content were limited. In addition, the effects of APAM,
flocculent X (laboratory homemade) and three kinds of surfactants (SDBS, DTAB, FMES) on solid
content and filtration rate were also studied. The influences of SDBS, with the use of APAM (10
ppm) and NPAM (10 ppm) respectively, on the solid content and the filtration rate were studied.
At last, taking the neutralized acidic wastewater from wastewater treatment plant as a sample,
adding 0.75% SDBS with the use of 10 ppm APAM increased the solid content from 31.97% to
37.18%, and decreased the time required to expose cake surface from 196 s to 83 s. The COD of
filtrate accorded with the second grade of national wastewater discharge standards.
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Table 1. The composition of acidic wastewater [5]

%=1 ERMERKABURRTES[5]

W(H,S0,)/% W(Fe?")/% W(Mg?")/% W(AI,05)/% W(TiO.)/% #J5/g-mL

1~5 0.5~1.2 0.05~0.09 0.03~0.09 0.01~0.05 1.01~1.05
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Figure 1. The basic process of treatment of waste water by lime milk neutralization and precipitation
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Figure 2. Experimental setup of the experimental device for constant temperature stirring and neutralization
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Figure 3. The morphologies of precipitation particles in different neutralization periods with the magnification is 40 x 10.
The pH is 3 in (a); the pH is 5 in (b); the pH is7 in (c); (d) is the end of neutralization, with a pH value of 9

3. FEIRFETHARGTUE RSN, MKMEEH 40 x 10. (a) FA pH {EA 3; (b) FF pH EH 5; (c) HFl pH &
A7 (d) APMES, pHER9
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Figure 4. The morphologies of needle cluster precipitation particles. (a) shows the morphology of needle cluster particles
observed under an optical microscope. (b) shows the morphology of needle cluster particles observed by SEM
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Figure 5. Curve of the solid content of filter cake with Fe?* mass concentration
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Figure 6. Curve of the solid content of the filter cake with the volume percentage
of the returning slurry
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Figure 7. The comparisons of the effects of three kinds of surfactants on the solid content of the filter cake and the required
time of exposure of the cake surface
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Figure 8. The comparisons of the effects of APAM and flocculant X on the solid content of the filter cake and the required
time of exposure of the cake surface
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Figure 9. Flocculation behaviors of filter cake particles observed at 10 x 10 optical microscope. (a) is the flocculation beha-
vior of the blank control group without adding flocculant; (b) is the flocculation behavior with 10 ppm of APAM added; (c)
is the flocculation behavior with 10 ppm flocculant X added
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Figure 10. The comparisons of the effects of adding SDBS, SDBS + NPAM, SDBS + APAM respectively on the solid con-
tent of the filter cake and the required time of exposure of the cake surface
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Figure 11. Effects of different amounts of SDBS with 10 ppm of APAM on the solid content of the filter cake and the re-
quired time of exposure of the cake surface
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