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This study was conducted to assess removal efficiency and develop improvement plans for a T-P treatment

plant in the 1st sewage treatment plant in Gwangju. The findings of this study are as follows: among
cesses, the T-P removal process achieved the highest efficiency (84%), whereas the T-N removal

all pro-
process

showed the lowest (1.2%). About 77% of the 84% T-P removal efficiency was credited to the sedimentation

basin, indicating that coagulant injection is essential. Comparing coagulants using jar tests found that t|

he opti-

mal PAC input was 20~25 ppm and its T-P removal efficiency was 94~95%, whereas the optimal LAS input
was 25~30 ppm with T-P removal efficiencies of 84~89%. This shows that PAC can achieve a better removal

efficiency than LAS. Although the jar tests suggested the best PAC input of 20~25 ppm, the actual
the plant was 28~36 ppm, about 8~11 ppm higher. This may be attributable to the significantly shortene

input at
d reten-

tion time in the sedimentation basin due to the high-rate coagulation of an inclination plate settler using mic-
rosand. The degrees of coagulation by rapid mixing were measured, and zeta potentials were found moderate
ranging between -8.44~-8.40 mV. This indicates that a pump injection method should be adopted for the best

coagulation (zeta potential: 0~+3 mV). Replacing the four existing rapid-mixing coagulant injectors

(power

consumption: 85.6 kW/h) with one device using pump injection (power consumption: 1.5 kW/h) may not only

improve T-P removal efficiency but also reduce the annual electricity cost by 60 million won.
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LM E mg/LE *ﬁ*w?lﬂ% ol CODEFIA a7 124

mg/Le] £EMAE e AAE 7oA B

akr ol A9 F= PAAISH Ao Rt & REddEd 1%401 71 HEgAxE v BOD(
Ashed, 34 Fo A9 30%7F PRAARTE o AESerALa TR SSE-RER)S] A Fet
7] w2l e5d 7P 2 olr® tiFHRL ek e Folom, AP AAsH B FAZ R
AP 2F =] Al %ifr@om slvrﬂal thd Fgdsis doA NS FaAlE 2
oA Q1P) 1 mgL7t 2|2 REGH 27 1145 #AE 7BA "ok aellA APy AAGR: 2

"To whom correspondence should be addressed.
Tel: 82-62-613-7611, Fax: 82-62-613-7618, E-mail: nepume@Xkorea.kr



“2010 249 FFON FEE sk AldHE
N8 HE&S 85AME 2 339 e] AEiAl B &
HAE FaL 7Pt A FaAAR] T-PE<De}
COD"ﬂ tiste] 2012958 gAYl R

T Zstoltt.” ol T-Po WHEsiA f71E2
9] =AgE2l COD7F FHe] #HER|EQ BODoIA
ME2 HAER A=A, FFrFolxe] shet
2 AR AAEQ fr1EE AL 2 GESIAd &
71540 §9 5 LHYe ¥l Qlate] AR Ee]
38 Aoz dekant? Ty A A
A=) 7 F1 AETE Aol el AA TFed
T-P 3= U= 1 mgL A==E sHAI7F 1o, 2012
= TS EAI7I7] SEiAE st
f?_ AP)e] st Azl gk vk
3 e}t Zad Ao

AP vlwA Ga=7F Hol FFoA HAAE
(precipitate)®] A§/do] olsirt. mEbA] AESHARL A
2)37golx ] QIP)e] A= rdE] S8 FHE
AA=H, s HegAodde A st
T E¥os A HAES JHE AA=AZ]
oY Ao APy ZFoz Ars] e
%]gl-x_-} o= /ﬁ%zﬂ;@l ;‘qa]:-lz% Hol= §],6L7§11 ;qg]:-lz%
oA %21%3_ L= S = a4l AP A
o] MEo TFHoZ AT 5
O

T4 457‘3% 31%0}04 A HS T
0.3 mg/Lela7kA] Hagt A
Jeyanayagam= 4AMd APy IFE AA Al A9
0.05 mg/L o|s}) AA=AT, A(P) FH278=(PAO,
phosphorus accumulation organisms)S ©]-&3 A&
4 JIPAHA Ao S ol&shs &4
APHA s8I e 0.1 mgl F=7t 714 3
gt BUEiuh) A5 PEukexe &
= HAA NN e F U= TP Ui
0.5~1.0 mg/L

o Jh

e 2o

A2 BuEglon, 221 JHA|
9] 33 AAA s, A, S AARE
2} 0.1 mg/L °l3le] @& WREEsE g
o wyHy Jokd wEpd g e Fel

o]

b}

L
=
>>‘O

[

[e

Ho
[o%
H‘T

R ERRET R

gl

A - A - uEy
W3] SlsiMe A=A At A Eest
q Ag)e] ¥o] a7HY
guix o 7 FEH AT 80~90%2] FHER,
50~80%<] BODs;, 80~90%2] ute|glols A|AT 4=
AL B3] (P) AAZS 1% A £l 3}stA
APlolA A £ A= $FEEe] Fagh
A7 g 2nolt.
BFA Al Ede] 49, fidskrs 2584
HA Yol 9)sle] A8l ont, 201235 3Rde
FRgst MR R T2 FHEEAS g8, ¥
sk A AERD A1k el g 9)e] R T-P
FA7|F0] 2mglalA 03 mglE tE 73k u}
2k, 20129 102 F0 A7 Sl8l A 1skrA g
of FAAYAIEE F3sHl HAet.
meba] 2 AN e FFEGAl Al g
oz ZRJAAYAAS 7 A Agas Hrtst
3 SHA TR AXFYHS A5t a8 &
A2 E Atz sl
et A EshERel 719 71A1Y F4EshiEA
3} pump EiPEAe] R EEA 58 v HES
A1k gel se &
ARt £F B AAE st skeAe B8t

< 7Ithskazat sisivt.

o

~~
&
NJ“EE

ﬂll>

ol o

2.1 MBI AJA

B A7e] AMgE AT A8e BEAY A8
SR SR BATPEE AFS 24
o= 83, WA, 47 5 YA B4AY FHo=
FEe] AAE FAANLE oo BEEA}
4RE AN 4HFEL BOD, COD, SS TN,

-testo]] 2] sfiA] TP TN COD “54
AP A =s Fig 134 2
Loﬂ%‘ % A8 Table 100 W}

E‘“E”*‘(l pm 7‘* o] A7),
=171), BlelE =G4 nme] =71),
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Table 1. The role and capacity of each process in the T-P treatment plant (600,000 m%/d)

75

Processes Dimension Quantity Retention time

Flocculator W6.3mxL6.3mxH7.5m 4 2.6 min

Floc growth basin W9.0mxL9.0mxH7.5m 4 5.3 min

Inclined sedimentation basin D15.0mxH7.5m 4 13.3 min
Filter system W2.7mxL6.0mxH6.5m 20 -
UV sterilization system W1.9mxL7.6mxH4.0m 6 -

Table 2. Uses of T-P treatment chemicals
Chemicals Molecular formula Uses

Liquid Aluminium Sulfate (LAS) Al,(S0,);nH,0 Coagulant
Poly-Aluminium Chloride (PAC) [Al,(OH),Clg_,Im Coagulant
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Fig. 2. Sampling points in T-P treatment plant.
Table 3. Analysis method of water quality items
Ttems Analysis Methods Analysis Instruments
Zeta Potential (mV) Zeta Potential Method Zeta-PSA (ELS-8000)
BOD (mg/L) Dissolved Oxygen-Electrode Method YSI-5000
COD (mg/L) Acidic Permanganate method -
SS (mg/L) Filtration method Filtration System
T-N (mg/L) Total Nitrogen (Continuous Flow Analysis) Bran+Luebbe, AACS
T-P (mg/L) Total Phosphorus (Continuous Flow Analysis) Bran+Luebbe, AACS
Total Coliform (pcs/mL) Pour Plate Method -

BOD(Biochemical Oxygen Demand), COD(Chemical Oxygen Demand), SS(Suspended Solids), T-N(Total Nitrogen), T-
P(Total Phosphorus).
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Table 4. Seasonal rainfall and inflow rates of sewage treatment plant (2012)

Spring Summer Fall Winter
Amount of rainfall (mm) 223.1 887.1 398.7 111.4
Inflow rate of wastewater treatment plant (m%/d) 573,399 645,466 624,724 547,196

Table 5. Variations of water quality in sewage treatment plant (2012)

Wastewater treatment plant

Ttems Units Raw water Treated Water
BOD mg/L 59.1~183.4 1.2~64
COD mg/L 32.1~108.5 2.1~11.7
SS mg/L 60~250 1.0~5.8

TN mg/L 13.440~43.658 2.586~13.883

T-P mg/L 1.383~5.492 0.049~1.797
Total Coliform pcs/mL 39,000~108,000 0~1,100

BOD(Biochemical Oxygen Demand), COD(Chemical Oxygen Demand), SS(Suspended Solids), T-N(Total Nitrogen), T-

P(Total Phosphorus).

Table 6. Characteristics of water quality in T-P treatment plant (Jan.~Aug. 2013)

Month Inflow rate of T-P treatment Inflow T-P Outflow T-P PAC Injection rate PAC
plant (m’/d) (mg/L) (mg/L) (ppm) (kg/d)

Jan 521,374 0.757 0.160 35.8 18,659
Feb 545,411 0.772 0.151 35.8 19,108
Mar 529,582 0.722 0.154 34.7 18,144
Apr 533,751 0.752 0.162 37.2 19,829
May 563,883 0.769 0.172 35.4 19,888
Jun 566,377 0.571 0.125 29.1 16,460
Jul 577,611 0.539 0.115 28.1 16,271
Aug 578,257 0.629 0.119 28.8 16,626
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Fig. 3. Water quality variations in T-P treatment plant.
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Fig. 5. Total coliform variations in T-P treatment plant.
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Fig. 6. T-P variations in Jar-test process (I).
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Fig. 7. T-P variations in Jar-test process (II).
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T-N concentration in influent water: 11.363mg/L
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Fig. 8. T-N variations in Jar-test process.

COD concentration in influent water: 12.8mg/L
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Fig. 9. COD variations in Jar-test process.
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Table 7. Degree of coagulation within different zeta
potential ranges

Average zeta potential Degree of coagulation

+3to 0 Maximum
-1 to 4 Excellent
-5 to -10 Fair

-11 to -20 Poor

-21 to -30 Virtually none

Table 8. Characteristics of inflow water in T-P treatment
plant (Sep. 6~Sep. 9, 2013)

Inflow water of T-P

Items treatment plant
Sep. 6, 2013  Sep. 9, 2013
Temperature (°C) 24.1 24.2
pH 6.9 6.9
Zeta potential (mV) -11.42 -12.39
. Qoagulant (PAC) 28 29
injection rate (ppm)
2013.9.6 2013.9.9
0
2
]
6 4
-8 4
-8.44 -8.40
10 4
12 4 -11.42
-12.39
14 - m Inflow rate of T-P plant
Zeta potential(mV) PACmixing

Fig. 10. Zeta potential in rapid mixing method (points I,
1D).
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