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Abstract: In this paper, a series of new inorganic polymer coagulants (Polymeric Aluminum Ferric
Chloride Sulfate, PAFCS) were prepared by using waste hydrochloric acid and chlorinated tail gas ab-
sorbing liquid from by-products of the production of titanium dioxide, in combination with industrial
aluminum hydroxide and ferrous sulfate heptahydrate, under the conditions of hydrogen peroxide cata-
lytic oxidation. The appearance of the prepared PAFCS was a reddish-brown transparent liquid with a
density of 1.39 to 1.43 g/cm’, and the total content of iron and alumina (TFe + ALO,) was >10.5%,
which could be used as coagulant for water treatment. The PAFCS prepared in this paper were used to
treat landfill leachate biochemical tail water, in which the removal rate of COD reached 68.51%, which
was superior to the traditional coagulant polymeric ferric sulfate (PFS). At the same time, this work
provides ideas for solving the problem of resource utilization and clean production of by-products in the
production process of titanium dioxide by chlorination method in China.
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Fig.1 Process diagram of TiO, pigment production by
chlorination process
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Table 1 Material compositions of different types of PAFCS
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Fig. 2 Process diagram of PAFCS preparation
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Table 2 Performance parameters of the different types of PAFCS

b= n(Fe) : n(AlLO;) SRR % ALO, & /% HE/ (grem”) ERIEFE /% PHAE (197K ¥
P-1 6:1 8.77 1.48 1.43 11.21 2.57
P-2 4:1 8.19 2.08 1.42 14.81 2.89
P-3 2:1 6.82 3.46 1.39 15.62 3.12
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Table 3 Treatment of landfill leachate with PAFCS and commercial polyferric sulfate coagulant

Bt/ (mg L)

RAMBIRIAER(P-3)

RAWmRk(P-0)

H17KCOD/(mg-L™) HIKCOD LR/ % 7Kk COD/(mg-L™) HIKCOD LR/ %
2000 469.1 51.83 5439 43.99
2200 4492 53.93 506.5 47.91
2400 4292 56.02 467.4 52.01
2 600 3102 68.51 474.4 51.28
2 800 365.8 62.68 470.0 51.74
3000 406.6 58.39 491.4 49.19
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