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Chemical Retrofit of Ulsan Municipal Wastewater
Treatment Plant

Park, Hung-Suck - Cho, Young-Kuk
Dept. of Civil Engineering

<Abstract>

The objective of this study was to upgrade the efficiencies of Ulsan primary
municipal wastewater treatment plant by chemical application. The present removal
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efficiencies of BOD, COD and SS were in the range of 30 -~ 40% while the design
target were 40 ~ 60%. But the removal of total nitrogen and phosphorous, which
components were not considered at the time of design, were 30 % and 3 9%,
respectively, '

The simple application of small amount of Hi-PAX(Poly Aluminum Chloride Silicate)
to the inlet of screw pump shows enhanced removal efficiencies in all contaminants.
The removal of SS increased to 80 ~ 90% while BOD and COD to 70% and 55%,
respectively. In addition, the removal of total nitrogen and phosphorous removal also
increased from 3% and 20% to 309% and 909, respectively.

The removal of integrated pollution parameter OCP(Oxygen Consumption DPotential)
in present primary treatment was 15%, 392 in biclogical treatment after primary
treatment and about 50% in chemical treatment. The unit cost of OCP removal in
chemical treatment was 33% of that of present primary process, 75% of that of
biological treatment after present process.

Key Words

Upgrade, i~-PAX, OCP, Enhanced removal efficiency
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a1 2.1 Schematic diagram of chemical application points in U sewage treatment plant
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Table. 4.1 Effect of Hi-PAX on the Removal of S5, BOD, COD, T-P and T-N

Quantity 58 BOD COD T-p T-N
mg/l | R(%) | mg/l | R(%) | mg/l | R(%) | mg/1 | R(%) | mg/1 | R(%)
0 52 ] 40% | 48 | 31% | 29 | 29% | 165 | 29% | 26 | 3%
20ppm 25 | 71% | 24 | 65% | 18 | 49% | 01 | 96% | 22 | 24%
35ppm 17 [ 91% | 23 | 77% | 116 | 64% | 01 | 97% | 19 | 34%
60ppm 12 | 87% | 19 | 70% | 15 | 52% | 01 | 9% | 22 | 20%
A FME A% A€ FAHY AL AREe EAFFHEF 9d g ZA

2 stgon, setd gl s okE &S U, FTEHLUTHAE Ady %
AAFLS 4G 1t F7 Aibetadc.

B A4 1AM FHoz 4T e S4strgy e F¢ &5 12T 667
ol 2853 oy, FFEHVTAHLE AL 24 slof o}’ Aujge) Agee
143190] Aaso] 23t BAlEd A &4 18 oF 7149A 9] AP go] F7) &
8= Ao g uEpygt ol o 35 ppme Hi-PAXE ¥948 299 & vjgoz A
g3ty 22}2'1 140 Z4 glo] 23 A Ete 2 2 My F=F AHrde o
S F ASe RYFA

v o}fﬂﬂ‘—’l BARR 71Ed Fu ia&u A BOD AAs#H ol HLo
2=Hy FAE A4, 9 Y FEHY LdB8HY AATHOT FESIoF Fr)
HZ Ak, 90 22 FAEAY AAMAE LT £ WU YR FANALEH
(OCP)e] #HESD el OCPY BODY #3jol Had o7 dxobdalsd]
sbghol] aFE = 4}“’1 ZF A4 AP EAR 2X Ao A i 9T o
2 Hald ) gate] ARYE AL S EAHoE ¥§ste Ao tren 2o 1A
ol 2] o] &5 NICH

1 kg2l BOD 1 kg9 AEAR
1 kgl N 4 kg® HAE4R

14 kgol 2244 Adaiy
1 kg P 100 kge] 2244 Adahm

B71e) A v e R e AAHE $Rox ESY Table 4.29
Zrek. o] 3ie] ofstw FEAY @AAE LA 9 7|EFTAHL WA LHEY 15%H =
T AAE £ Jor Y= A2 39%, 17 A A 0% E AHY

gow dg A A A, AHAT ARG HY, E 1 A AYeow F
G Aow dehith webd @Al ASFARL 1T 1A FINLE A A
2 ARA F FH05 ARTH AATHLS AAsHE Aol /T A4 T4 AR
95 9 AAE FTE ANL RIS A R b AAdeln ERAe el g
4 o9lch ey B AFelA dojd Ase €% Pilot Plant 4Wow ¥4 A4Ben A
AAge BT T A A wdshelor ael
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Table. 4.2. Economic Analysis of Unit OCP removal in Treaiment
Alternatives unit ‘kg/day

Unit |
Process BOD N 2nd N | 2nd P | Total Rezx(;))v al cost/QCP

0 1kg

Present process 8,400 720 2,520 18,000 | 29,640 15 299

Chemical treatment 19,600 6,000 21,000 | 54,000 | 100,600 51 100
(30ppm)

Chemical treatment | 21,000 | 6,000 | 21,000 | 54,000 | 102,000 52 107
(50ppm)

Biological treatment | 25,200 7,200 25,200 | 18,000 | 75,600 39 138

* Raw Water: Based on BOD 140, N 30, P 3 for 200,000 ton/day
{Total incoming amount- QCP 196,000 kg/day)
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