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Abstract [ Objective ] In order to solve the eutrophication of water bodies caused by excessive discharge of phosphorus in
wastewater, source treatment is used as an important measure to reduce phosphorus pollution. [ Methods] In this paper, aluminum
electrocoagulation ( AI-EC) technology was used to remove phosphorus from water. However, the traditional aluminum-aluminum
electrocoagulation (Al-Al EC) had the problems of large electrode loss, high power consumption, and high mud production. In this
paper, by replacing the cathode with inert graphite material, the electrode loss, power consumption, and mud production in the Al
electrocoagulation process were greatly reduced, while it had a good phosphorus removal effect, effectively realizing the purpose of
simultaneous pollution reduction and consumption reduction. The influence of main factors ( current density, initial pH and NaCl
concentration) on the two kinds of Al-EC was investigated, the differences in the flocs of the two kinds of Al-EC were compared by
using scanning electron microscopy/energy dispersive X-ray spectroscopy, X-ray diffraction, determination of zeta potential by Malvern

zeta potential meter, hydrogen evolution reaction (HER) activity, and the BET method. [ Results]  The results indicated that the
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flocs produced by Al-Al EC were trihydrate alumina, and the flocs produced by Al-graphite electrocoagulation ( Al-G EC) were boehmite.

The zeta potential of Al-G EC was higher than that of Al-Al EC, which was conducive to the removal of negatively charged phosphates.

And the hydrogen evolution reaction (HER) activity of the aluminum cathode (644 mV') was significantly higher than that of the graphite
cathode (1,095 mV), so the Al-G EC had lower pH than that Al-Al EC, and the pore size as well as the BET specific surface area of the
Al-G EC flocs were smaller than that of Al-Al EC, resulting in a higher water content in the Al-Al EC flocs. [ Conclusion] Al-G EC is

a promising electrocoagulation technology with lower operating cost and better removal efficiency than Al-Al EC.

Keywords phosphorus removal — aluminum electrocoagulation ( AI-EC)
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Fig. 6 (a) SEM/EDX of Al-Al EC Flocs; (b) SEM/EDX of Al-G EC Flocs; (¢) XRD of Al-Al EC Flocs;

(d) XRD of
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£ 1 Al-Al EC Fl Al-G E A1 Z5 - Tk
Tab. 1

Comparison of Structure Characteristics of Flocs

between Al-Al EC and Al-G EC

Al-Al EC  Al-G EC

BET LR (m*-g™") 170.90  131.73
B 5 I B LB (P/Py=0.989)/ (em® -g™") 0.46 0.34
WP 2L42/ nm 10.78  10.27
BJH W fHF-354L4% (4V/A) /nm 9.46 8.98
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ZRTL, MRS D/ W ) AR T 9 7 T TR AR Y
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Tab.2 Comparison of Al-Al EC and Other Processes
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