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Removal of nitrogen and phosphorus of the secondary effluent

by electro-coagulation
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Abstract

To reduce extensive energy costs of the internal recycling for the purpose of denitrification in the advanced wastewater treat-

ment, a post-treatment process using an electro-coagulation to treat nitrate in the secondary effluents is evaluated in this study,

Removals of phosphorus and organics in the secondary effluents by the electro-coagulation were also evaluated to propose an

alternative advanced wastewatert treatment process, A series of experiments of the electro-coagulation were carried out with the

following 4 different samples: synthetic solution containing nitrate only, synthetic solution containing nitrate as well as phosphorus,

secondary effluents from activated sludge cultivated in laboratory, and secondary effluents from real wastewater treatment plants,

Removals of nitrate and phosphorus in the synthetic solution were 30 and 97 % respectively, which verified the feasibility of the

process. Removals of nitrate, phosphorus and COD in the secondary effluents from the cultivated sludge in laboratory were 49, 90

and 19 % respectively, Removal efficiency of the total nitrogen, nitrrate, phosphorus and COD in the secondary effluent from real

wastewater treatment plant were 50, 61, 98 and 80 % respectively. The removal of the total nitrogen was less than the nitrate as

expected, which is due to the formation of ammonia nitrogen in the cathode, But the proposed scheme could be an energy saving

and alternative process for the advanced wastewater treatment if further studies for the process optimization are carried out,
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Table 1, Characteristic of the feed water, 2 FAEUL ARAY 33 AA= HgAe
T | qymns [y | 20 AR50 w0 22 s, o
O =~ H| = 3 2 3| Zr_i
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»J
G/ 3 0.2 om 749 F& WHEo] Aot E
COD(mg/L) | - - 135 14 3 WEFS 93] WSz o] Ayl WHof| o)
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Table 2, Analytical methods,

Components (unit) | Analytical methods & (Instruments)
COD._ (mg/L) Open Reflux, Standard Method
m
o (DR/4000, Hach, USA)
Vanadomolybdophosphoric Acid
T - P (mg/L) Method
(DR/4000, Hach, USA)
Persulfate Method
T - N (mg/L)
(DR/4000, Hach, USA)
NH.-N(mg/L) Nessler Method
-N(m!
ER (DR/4000, Hach, USA)
NO.-N(me/L) Cadmium Reduction Method,
-N(m
SRS (DR/4000, Hach, USA)
MLSS(mg/L) Gravimetric Method
MLVSS(mg/L) Gravimetric Method
pH pH Meter (HQ 11d, Hach)
Conductivity (us/cm) | Conductivity Meter (HQ 14d, Hach)

A4 60 mg/L, 1 10 mg/
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Fig. 10. Variation of the COD and TP, (electrode number:
anode(8), cathode(8), electrode gap distance: 1 cm,
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Fig. 12, Variation of the SS and VSS before and after elecctro-
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electrode gap distance: 1 cm, current: 3 A, voltage: 7 V)
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