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Analysis of sewage treatment process for the improvement of T-N
removal process

Choon Hwan Shin’
Department of Energy & Environmental Engineering, Dongseo University, Busan 47011, Korea

Abstract

In order to design the improvement process for T-N removal, the treatment process of Suyoung, Gangbyeon, and
Noxan sewage treatment plants (STP) in Busan was anlayzed. Suyoung STP shows a T-N removal efficiency of about
69.8% with MLE(Modified Ludzack ettinger) and A20+MBR. However, it is necessary to improve the process to
maintain over DO of 1 mg/L and is required to install a flow control tank to minimize the rainfall effect. Gangbyun
STP shows a about 70.2% T-N removal efficiency with A20+GFF(gravity fiber filtration). However, in order to improve
T-N removal efficiency, it is needed to install MLE process to treat recycle water. Noksan STP shows a T-N removal
efficiency of about 71.0% with MLE+Chemical treatment and shows stable T-N concentration in effluent. However, it
is required a toxic chemical management process because bad wastewater flows into the STP, also is necessary a process
improvement in order to increase internal recycling ratio. Especially, it is required a process improvement to increase
HRT of nitrification tank because Suyoung and Gangbyeon STPs shows low nitrification efficiency during winter season.
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Table 1. Treatment efficiency of Suyoung sewage treatment plant
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Suyoung Q BOD COD SS T-N T-P
(m’/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Ave. 365,261 143.9 78.2 174.4 41.1 4.5

Influent Max. 540,397 219.5 122.1 350.0 63.2 7.1

Min. 291,672 41.5 22.6 58.0 11.9 1.3

Ave. 4.1 9.2 43 12.4 0.8

Effluent Max. - 5.9 14.5 7.3 18.1 1.7

Min. 1.2 3.8 2.2 5.6 0.2

Removal efficiency(%) 97.2 88.2 97.5 69.8 81.4
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Table 2. Treatment efficiency of Gangbyun sewage treatment plant

szl 3 24 101

Gangbyun ? BOD COD SS T-N T-P
(m'/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Ave. 388,369 166.8 87.6 191.5 442 4.1

Influent Max. 662,130 307.5 168.5 430.0 120.4 7.3

Min. 206,531 78.5 39.5 76.0 21.3 23

Ave. - 43 12.5 34 13.2 0.4

Effluent Max. - 6.8 23.5 143 254 1.4

Min. - 2.6 49 1.2 4.6 0.05

Removal efficiency(%) 97.4 85.7 98.2 70.2 90.4
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Table 3. Treatment efficiency of noxan sewage treatment plant
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Noxan Q BOD COD SS T-N T-P
(m’/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Ave. 75,099 216.0 95.0 96 36.0 39

Influent Max. 114,992 306.7 147.8 228 55.2 8.9
Min. 45,449 156.8 64.3 56 0.8 0.2

Ave. - 3.0 13.4 2 10.5 0.7

Effluent Max. - 5.6 242 6 233 1.8
Min. - 0.1 4.0 0 3.89 0.3

Removal efficiency(%) 98.6 85.9 97.7 71.0 81.1
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Fig. 1. Influent of Suyoung sewage treatment plant with process stage.
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Fig. 2. Influent and rainfall of Gangbyun sewage treatment plant.
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Fig. 3. Influent and rainfall of Noxan sewage treatment plant.
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Fig. 4. TN of effluent and C/N ratio of overflows from 1% settling tank (Suyoung sewage treatment plant).
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Fig. 5. TN of effluent and internal recycle ratio (Suyoung sewage treatment plant).
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Fig. 6. C/N ratio of 1* - settling tank, TN of effluent and internal recycle ratio (Gangbyun sewage treatment plant).
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Fig. 7. TN of effluent, C/N ratio and internal recycle ratio (Noxsan sewage treatment plant).

69.8% & TH= AHS 213t # 7l el Aak o8 AL 9l AiskeA gl A,

S}29] NOy-N&| g0 H]gshs Hg-as At £2] DOs =7} ol Aitelr) of= 9] A4

Lue s et gs 74_& At E T o] Urt= EARE oplskaL ‘RlEKMuller et al,
st 23] 4, 3= freloll Qs A 1995; Morales et al., 2015). o]2|qt ZAHE '5H§‘5P
fFrigs 2sh= 713to] F718HH(BECO, 2015), ©] 7] QlahAl, 7189 da Ak 25 85t WiRS

of weh A= Wke-29] C/NH|7F ol 4= @It} (Shin L2AIAE 913 MLE 34 (AR Z + 27] #)i
2016a; 2016b). whapA], A& TSR 0] A FA 7o) 2 Asl= £ s Adote] T asit) 3FE4] Sl 9
154 AIZk 2 7.0 AR 2 2709 WAS ¢ o hge Aebgahe ge) 2R v%l(ﬂl 46} o8

S SR o] o 2AE) ML Aelgel HAF sk e
el Ao2 Uhith Boh SoskeATAT A0 Ak APl BRE A A

£ 22 Wi BEEE0] 200%7} H ol WR4 TNO| CKFig. 7). SHAIRE, 4t slpaf )] 54 o% A

25 mg/LE A= 7%= st QlthFig. 6). o=
Ba9o] Errl Un TNSE7F =o(Keisuke et A
al.,1990; Liang et al., 2014 ) =% njPAo] A&

o;:r

r{o

W o] Alla Y5 vl akelof| Al A 327] dAto
sl 97 whiel AL 1T U WEES =
A= wHo] WQst Aoz UERJTHBECO,

Frédofl ogt Gz e ol upet A20 37 2015). =3 =4k OPTXiﬂ”‘” wAETeE A



TN AAZA AL Sfat shx el g 34 84 105

Table 4. T-N removal efficiency during winter season

WWTP (m?/ d) (aerat]i?)g tank) :;ﬁ\(]) pH (nt::lilfl)cation (rE;/i) (l\r/[nlé/sli rec;;;:gilatio

(mg/L) (%)
Suyoung MLE 182,791 22 22 6.7 13.16 2,104 195
Suyoung MBR 78,486 2.0 33 6.8 13.16 9,550 492
Gangbyun 1* stage 237,995 1.0 2.4 6.5 16.96 2,816 142
Gangbyun 2™ stage 95,953 1.4 2.5 6.5 16.96 2,471 206
Noxan 67,559 3.7 49 6.55 11.46 1,896 74.4
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