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A Study on Improvement of Sewage Treatment System

II Wha Sung

Department of Environmental Engineering, Kyungki Junior College

ABSTRACT

The objective of this research was to retrofit an on-site sewage treatment system suitable to
current situation of Korea to reduce the pollution loading and preserve the invaluable water resourc-
es. Operation at the F/M ratio of 0.1 kg- BOD/kg MLSS day showed 87.1% BOD removal efficiency
and 84.5% COD removal efficiency, and its effluent concentration was 6.4 mg/l as BOD and 21.7
mg/l as COD. Average removal of total nitrogen showed high removal efficiency of 80%.

Keywords : Sewage treatment, organic removal, improvement, bioreactor.
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Fig. 1. Flow sheet of sewage treatment process.

Table 1. Dimension of sewage treatment plant

Tank Volume (m®)
Grit chamber 6.8
Flow equalization 108.5
1st aeration tank 130.2
Primary clarifier 239
2nd aeration tank 69.4
Final clarifier 239
Sludge stabilization tank 21.0
Bioreactor 04
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Table 2. Influent characteristics for sewage treat-

ment plant (Lmt mg/l)
Date | pH |COD|BOD; SS vss| 1N l TP |MBAS
'91 4.26 . 35 7 5| 95 17
4.29 ' 88 311 25|17 28
5.03 39 35 10|14 23
5.06 78 55| 50
5.08 86 451 20(19 29| 47
513 163 | 531 64| 62|20 29
5.15 163 55 36| 29| 87 16
517 |658|129| 56153 | 106 | 81| 3.0
520 (716|297 | 140 | 89| 79| 148 3.1
524 (691|255, 84 |200]193 111 24

527 [725 136] 54| 7
529 6831 156| 88| 5
531 |7.14° 70 20| 40
6.07 150 | 27! 40 |

7.19 155 | 67 12 ‘ 2.4

Sung

kg/m"“davol a, F/MBl+= 0.1 kg-BOD/kg MLSS-
dayiz S pxu] 4 #3152 17} opdtre
s ‘?‘1 ﬂ op 9 =COD  266~670 mg/l) 2}
7l E 7k vk MBAS®)
vk Table 32 #1418 7)7bgel A 43
eorxula ke °*|’]°] TAg el gl pr
A 8ok vlelvh

ERRIRtE S L()D°l R3) g A 35207 mg/l
Wakol o], 13 /) £0) fk s 12~43 mu/l(
It 24.4 mg/i)e) Jw COD A A58 79.6% &)
ZF A el w9 o, 24 Aol fme % 5~31 mg/!
(At 21.7 mg/Delal, HaF COD A /-8 8450 %
s BT ]O‘W Fig. 23 2] 172k 17

Tl

n]_‘,rol ‘[H R Hll A ;o,

43_7\‘4_ 71_

%7)weh 23 hole §ERe]l CODE wlaskel
Lhepdl Alelcl
olul ek BODe| Al i 2kato] 14 BOD

Tz 5‘3~14)m;.//( Bt 84 mg/) & L}L}JO b1

2} -ff—/ ol fEiE 5.5~ 115 mg/l(3 ¢ 9.5 my/l),

Hat ]/'ivv - 7990 0)nl, 23} # vz -
& '1‘-% 1 7~85mg/l(*3+F 6.4 mg/), H+t BOD A
l B I
3007 | jnfuert = |
1 . \ / \
= /
7 | 15t effuent // \ l
—_ I -
é 200 ]I 2nd efﬂuem \‘\ !
E | o / -
(=) PJ‘ N iy .
8 1 \&‘ & ‘f\ . [= '
100 / \ //
L/“ S b |
hvg 7;\:‘”8 " ,x'é\ é/% ﬁ‘ﬁé @ 1
ol — . S - S S |
0 10 20 30 40 50
Time{day)

Fig. 2. Chronological influent and effluent COD con-
centration in sewage treatment plant.

Table 3. Average concentration data for sewage treatment plant (Unit : mg/D
1st aeration 2nd aeration Aeration Sludge .

ftem Influent effluent effluent tank stabilization Bioreactor
pH 6.58-7.25(6.99) | 6.95-7.55(7.23) | 7.1-7.86(7.36) | 6.71-7.37(7.00) | 6.71-7.46(7.07) | 6.51-7.40(6.89)
BOD 20-140(64.4) 5.5-13.0(9.5) 2.8-8.5(6.4)
COD 35-297(134) 12-43(24.4) 5-32(21.D) 132-910(343) | 280-1578(896) 729
SS 5-200(57.6) 2-75(25.1) 6-65(27.4) *243-655(410) | *395-1976(777) | *353-2925(966)
TN 8.1-14.8(13.4) 3.1-3.9(3.5) 2.2-4.5(3.0)
TP 1.6-3.1(2.51) 1.7-3.1(2.33) 1.5-2.2(1.98)
MBAS 4.7 0.4
Polymer 144 28-80(36.8)

*MLSS, (Average concentration).

Korean Journal of Environmental Health Society, Vol. 19(3)



A Study on Improvement of Sewage Treatment System 39

160 - —— e T B
o
| influent | r
o ) /
120 " w P
. 1st etfiuent . |
= L. ‘ Y }
E) " 2nd efunnt ' : \ " :
E goi T / ! i
o i Ot |
o] / a ‘
@© o £ 5
i i
40 - § |
| L |
e
- 24
. K- /g - f g & -
0 - B T + e
10 20 30 40 50

Time(day)

Fig. 3. Chronological influent and effluent BOD con-
centration in sewage treatment plant.
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Fig. 4. Chronotogical influent and effluent SS concen-
tration in sewage treatment plant.
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Table 4. Composition of media in bioreactor

Item Concentration
Water 863 %
pH 2.76
Organic matter 13.04 %
C 160 %
H 223 %
N 120 %
) 265 %
K 35 %
Si 260 %
Ti 08 %
Al 42 %
Ba 017 %
Fe 354 %
PO, 0.0703 %
Sh, Cd, Cr No detection
Co, Cu, Ni v
Pb, Mn "
Exchangeable cation
K 0.0065 %
Na 107 %
Ca 308 %
Mg 279 %
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