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Fig. 8 Effect of initial pH on coagulation performance and Zeta potential of PTAFC and PAFC
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AgEa, RNARZR T 4R E T FELAIH,0);. Fe(H,0), 55 /K A & F1 HAth Hu faf =511 R A B £
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Fig. 11  Effect of different slow stirring speeds on floc regeneration
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Table 1 Comparison of the treatment effect of effluent from secondary sedimentation tank between PAFC and PTAFC

Eefh AMUNTU  FIACOD/(mg-L') CODEERZR/% FABRA/(mgL") BAERE% FAEB/(ng L") HEBEERR%
PAFC 0.8 62.21 37.00 11.13 11.03 0.42 56.3

PTAFC 0.2 48.81 50.57 9.38 25.02 0.13 86.5
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Preparation of polyaluminum iron titanium chloride from coal gangue and its

application in the treatment of effluent from secondary sedimentation tank
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Abstract In this study, acid leaching solution of coal gangue was taken as a raw material to prepare
polyaluminum iron titanium chloride (PTAFC), -a highly efficient coagulant, through titanium doping,
polymerization, curing, concentration and drying process. The effects of preparation conditions of PTAFC
(titanium dosage, pH, polymerization temperature, and polymerization time) on turbidity removal were
investigated. Besides, the turbidity, COD, TP and NH,-N removal effects from the effluent of secondary
sedimentation tank of urban wastewater treatment plant by PTAFC were studied and compared with those by
traditional polyaluminum iron chloride (PAFC). The results showed that the prepared PTAFC possessed the best
performance under the preparation conditions of Ti-Fe molar ratio of 0.3, pH 1.5, polymerization temperature of
60 °C, 3 h polymerization and 24 h curing at room temperature. When the coagulation conditions were set as
follows: PTAFC dosage of 70.mg-L™", pH 7, reaction temperature of 20 °C and slow stirring speed of 40 r-min",
the best removal effects of turbidity, COD and UV, of laboratory-made wastewater occurred with the removal
rates of 99.13%, 37.25% and 39.9%, respectively. For the effluent of secondary sedimentation tank of urban
wastewater treatment plant, PTAFC had an excellent removal effect on turbidity and total phosphorus, while a
certain removal effect on COD and NH,-N, which were significantly better than PAFC. This study is of great
significance for effectively reducing the stockpiling of coal gangue and expanding its utilization channel, as well
as‘realizing the low-cost and high-efficiency industrial production and application of coagulant.

Keywords . coal gangue; acid leaching; polyaluminum iron titanium chloride; turbidity removal rate
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