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Lead and dianilino dithiophosphoric acid removal by
electro-catalytic internal micro-electrolysis from
flotation wastewater
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Abstract: Pulsed electro-catalytic internal micro-electrolysis fluidized bed (PEIMEF) was used for simultaneous removal
of Pb*" and dianilino dithiophosphoric acid (DDA) from flotation wastewater. Sequencing batch tests and SEM, XPS
were conducted to investigate the process conditions, the effect of pulsed electro-catalytic and removal mechanism. The
results show that the removal efficiency of Pb*>" and DDA are 99.80% and 78.83%, respectively, and BODs/CODc,
increases to 0.41 from 0.15 at pH of 4, current density of 20 mA/cm?, pulse time of 2 s and hydraulic retention time of 90
min. PEIMEF can removes Pb>" and DDA well, and improve the biodegradability significantly. The removal of Pb*" and
DDA is due to the redox reaction, electro-deposition and flocculation precipitation of iron hydroxide of high degree of
polymerization under the function of PEIMEF. The degradation of DDA to small organic molecule and
inorganic substance may be attributed to the repture of dithiophosphate groups, deamination and ring opening of benzene
ring successively by the catalytic redox of the generated active substances of Fe**, [H], H,O,, -OH.
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Table 1 Water quality index of lead and zinc flotation wastewater
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Fig. 1 Schematic diagram of electro-catalytic internal micro-

electrolysis fluidized bed reactor: 1—Electrochemical cell; 2—

Iron/carbon grain fillers; 3—Strainer; 4—Liquid pre-distributor;

5—Electrode; 6—Insulated sleeve; 7—Magnetic drive pump;

8 —Flow meter; 9— Aqua storage tank; 10—Pulsed power

supply
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Fig. 2 Effects of initial pH on removal of Pb*'(a) and DDA(b)

(Experimental conditions: electric current density 10 mA/cm?,

pulse time 1 s, electrode plate distance 30 mm)
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Fig. 3 Effects of electric current density of external electric
field on removal of Pb*'(a) and DDA(b) (Experimental
conditions: initial pH 4, pulse time 1 s, electrode plate distance

30 mm)
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Fig. 4 Effects of pulse time of impulsing power supply on
removal of Pb*'(a) and DDA (b) (Experimental conditions:
initial pH 4, electric current density 20 mA/cm?, electrode plate

distance 30 mm)
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Fig. 5 Change of COD¢, BODs and biodegradability

(BODs/COD¢,) of simulated wastewater (Experimental

conditions: initial pH 4, electric current density 20 mA/cm?,

pulse time 2 s, electrode plate distance 30 mm)
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Fig. 7 Results of lead and zinc smelting wastewater

(Experimental conditions: initial pH 4, electric current density

20 mA/cm?, pulse period 2 s, electrode plate distance 30 mm)
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Fig. 8 SEM images of surface of iron/carbon filters and flocs before and after processing: (a) Iron/carbon filters before treatment;

(b) Iron/carbon filters after treatment; (c), (d) Flocs under different magnifications



55 25 B4 6 3]

ZERIE, A Bk RO A PR 2 BRI 8 R A B B A A 2R 24 1701

R 2 BRI N HT S M SRR XPS 43 B4R
Table 2 XPS analysis results of iron/carbon filters before and

after processing and flocs

Mass fraction/%

Atom Content of
Before reaction After reaction  flocs, w/%
Cls 50.22 16.05 11.51
Ols 19.87 65.00 73.97
Nls 2.51 3.93 -
P2p - 1.45 0.39
S2p 0.70 0.96 4.73
Fe2p3 26.58 11.46 7.00
Zn2p3 - 0.46 2.00
Cu2p3 - 0.65 0.42
Pb4f - 0.04 0.02

1100 900 700 500 300 100

1100 900 700 500 300 100
Binding energy/eV

9 RBISERLR RIS KR XPS i
Fig. 9 XPS spectra of iron/carbon filters after processing(a)
and flocs(b)
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Fig. 10 Degradation reaction pathway of DDA
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