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Nitrogen and Phosphorus Removal from Domestic Wastewater by
MLE Process Combined with Aluminum Corrosion Process

Sang—lll Park, Hyung—Il Choi, Kyung—Hoon Cheong*, De—Hoon Park”

Division of Environmental Engineering, Chosun University, Gwangju 501-759, Korea
D21 Century Environment, Gwangju 501-759, Korea

Abstract

The pilot plant experiment was performed to investigate phosphorus and nitrogen removal from domestic wastewater by
MLE process combined with aluminum corrosion reactor. When operating 0.5Q and 1Q to internal recycle and sludge recycle
in the MLE process, the effluent CODwy, concentration of internal recycle 0.5Q were higher than internal recycle 1Q, the
removal efficiency rates of NH3-N in the internal recycle 0.5Q were was higher than internal recycle 1Q. Denitrification rates
were about 86.8% in internal recycle and sludge recycle 0.5Q. When operating 0.5Q to internal recycle and sludge recycle in
the MLE process, the removal efficiency rates of total nitrogen was the highest. The removal efficiency rates of total
phosphorus was about 91.5% in the aluminum corrosion reactor.
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Table 1. Influent characteristics of domestic wastewater at a
K sewage treatment plant (mg/L)

CODwn T-N T-P SS
Max. 96 42.8 4.7 144
Min. 38 25.0 22 37
Average 64.5 32.9 3.0 68.6

1
Influe = R Primary
n nt__ Anoxic Oxic settling
tank tank tank

Phosphorus
removal
tank

Secondary| pepyiony
sottling
tank

Sludge Recycle

WAS

Fig. 1. Schematic diagram of the pilot plant.
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Fig. 2. Diagram of aluminum corrosion reactor.
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Fig. 3. Variation of CODw, in reactor of the pilot plant.
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Fig. 4. Variation of NH;-N in reactor of the pilot plant.
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Fig. 6. Variation of T-N in reactor of the pilot plant.
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Table 2. Comparison of the performance according to recycle (mg/L)
Anoxic tank Oxic tank Prilmary Sec-o ndary
settling tank settling tank

CODw 8.8 ~9.6 7.6 ~ 8.8 7.0 ~7.7 -
Internal T-N 59 ~8.6 8.3 ~10.6 9.0 ~10.2 -
recycle NH;-N 42 ~17.7 32 ~44 33 ~4.1 -
1Q NOs-N 03 ~04 41 ~55 43 ~5.6 -

Sludge T-P 8.1~ 103 14~ 16 16~ 18 0.1~02

recycle

1Q CODwin 82 ~9.6 7.8 ~9.0 7.0 ~ 84 -
Internal T-N 52~99 74 ~9.1 83 ~10.8 -
recycle NH3-N 32 ~8.6 0.5 ~43 0.5 ~43 -
0.5Q NOs-N 03 ~04 46 ~1.7 47 ~15 -

T-P 74 ~9.9 14 ~20 1.7 ~23 0.1 ~0.2
CODwin 7.6 ~10.8 7.8 ~9.4 82 ~9.0 -
Internal T-N 6.0 ~8.2 7.8 ~9.0 8.2 ~10.1 -
recycle NH;-N 46 ~74 1.2 ~39 1.0 ~ 3.7 -
1Q NOs-N 0.3 ~ 0.6 3.8 ~74 3.9 ~7.6 -

Sludge T-P 7.1 ~ 8.9 1.7 ~2.1 20~23 0.1~03

recycle

0.5Q CODw, 8.0 ~9.8 74 ~ 8.8 8.0 ~9.2 -
Internal T-N 53 ~9.1 38 ~52 4.8 ~5.7 -
recycle NH;-N 43 ~84 0.1 ~0.3 0.1 ~0.2 -
0.5Q NOs-N 02 ~0.5 2.6 ~4.1 27 ~38 -

T-P 6.0 ~7.7 22~25 2.5 ~27 0.2 ~0.3

3.3. SYE Qlo| M3l

GABI=Y T-P =22 ~ 4.7(H+4 3.0) mg/L

ofm 1A AL T-P it

1.6 ~ 2.7(*8<12.2) mg/L

o]}, AYEEHA A 2] of| A Wh-gof uhZ T-P A 7&-2
HkE 1QY uf 48.1% 2 7P =9kaL
SR ERE T U EERE 0.5Q o 11.3% 2 713 WoF

S} R
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w88
B-g 3

T-P(mg/L)

.E"

—&— Influent

- & Anoxictank

—&— Oxictank

-4 Primary settling tank
—e— Secondary settling tank

1/17-
1120 g

10/27
/3
/10

Time(month/day)

Fig. 7. Variation of T-P in reactor of the pilot plant.
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