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Abstract @ The amount of waste water generated from the domestic sources is consistently

increasing in proportion to economic growth, and the conventional activated sludge process is

widely being used for general waste water treatment. But the ministry of environment becomes
stringthent treatment standards of N and P (less than 20mg/L of N, 2mg/L of P) to prevent the
eutrophication of lake water, and therefore highly advanced treatment technology is required not

only in the existing treatment plants where the activated sludge process is being used, but also in

newly constructed treatment plants for the treatment of N and P. This study is aimed at highly
operating the engineering technology method was developed by domestic to eliminate N and P at

the same time. Experiments were conducted in the treatment plant located in Yong In city. The

bioreactor was started from the principal equipment for the elimination of N and P and the
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elimination of organic compounds. It consists of an internal recycle piping from the end of the

aerobic tank to the anoxic tank and external recycle piping from the final settling basin to the

denitrification tank. By experiment of 4 types separate inflow of waste water to the denitrification

tank and the anaerobic tank, and changes in staying time at the anoxic tank and the aerobic tank,
the elimination of organic compounds in each type and the relationship in the efficiency between

the elimination of N and P were researched.
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Table 2. Retention times of test modes

FYotel o2 BNROIAQ] NI} P AlAEol Bt A 3

. anacrobic T inside outside
operation of tank denitrification tank ) .
aerobiosis sewage sewage inflow bseEdJng Sendmg‘.
inflow ack ratio  back ratio
A Mode 4 step 90% 10% 200% 100%
aerobiosis tank 1
B Mode step 90% 10% 200% 100%
oxygen free
C Mode 4 step 100% - 200% 100%
aerobiosis tank 1
D Mode step 100% - 200% 100%
oxygen free
D a+A4d AxoA 0.5 AR @7zl 1 ~ 1.5 A7
B ogTE UNHe wy A89A G @Y RALzAA 15 ~ 20 A7 572N 5 ~
of A shAel @ Pland olsigon 6 A7l
Ay g4, 471, #Aa 9 37128 44 Ao g F 8 A browerol oJgh b3 HHAl(S
g vrAe] gyolnt. fdstee fgRd A 712 eFu7|(Edx, d71x, FAAARR)7L
AE BEAgelA 2447t AL THeEE HIo| A o] glow, QQEEE2 30 ~ 200%7HA
o) A& Wgxol frdEH AE WExe F e 4 s dEEeR] Huoh AaEo
3AE AR FAE e 47 2Ex | UL, WEEEES 100 ~ 200%7tA] €hESE 4=
7z, FAtax 2 271x0 JsE a6t F UeF 7|F wke] Hurp AAwo] Qltt Al
FESFS 1,2771 wlolm, AA AFANE & A Aetexe] AYTd== Fig 1. %
Table 1. Design standards of plant
division item unit standard lm.nt .Of
application
MLSS mg/ { 2,000~5,000 3500
F/M ratio kgBOD/kgMLSS/day 0.1~0.3 0.12
HRT (denitrification tank) hr 0.5 0.45
HRT(anaerobic tank) hr 1.0~2.0 1.02
CABR HRT(oxygen free) hr 1.0~2.0 1.69
HRT(aeration tank) hr 1.5~6.0 5.34
inside sending back ratio % 100~200 100
sludge sending back ratio % 30~100 60
sludge concentration mg/ { 9,330
retention time hr 3~5 4.58
settling pond surface load m®/m?.day 20~30 23.3
over flow load m®/m?.day less than 190 188
filtration filtration m/day less than 300 285
UV ratio % more than 60 65
UV disinfection less than

a number of colon bacillus

less than 100

number/m { 3,000
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Fig. 1. Diagram of the experimental apparatus.
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Table 3. Analytical parameters and methods
division  item  analysis MODEL  unit  factory REMARK
instrument
1 DO DO meter 29D 1 ISTEC
2 pH/ORP PH/ORP meter 79P 1 ISTEC
vacuum pamp W2V20 1 domestic
(6 neck)
vacuum pamp 1 WELCH  method of water
3 $S (1 neck) uti
desiccator 2 domestic expa (;n;;?ircl)n
Dry oven DO-450 1 domestic
balance XB-220A 1 PRECISA
furnace YUYU M.F.G 1 domestic
water bath 205W-S6 2 domestic methoc.l of
4 CODmn potassium
stirrer MS300 2 MTOPS permanganate
BOD incubator ~ KA44-11 1 domestic ~ method of water
5 BODs pollution
Oxygen generator DK-8000 1 domestic examination
6 T;P Auto clave HB-506—-4 1 domestic method of UV
PO, -P uv V-1201 1 SHIMADZU
7 THCTOSCOPIC Vi roscope ATH-TH-A 1  SHIMADZU
examination
Table 4. Quality of raw sewage [mg/L]
BODs/ BODs/
BODs COD SS T-N T-P
T-N T-P
A 208.0 136.5 127.0 60.250 6.094 3.453 34.139
B 214.8 137.3 119.5 63.802 7.465 3.366 28.771
C 243.1 134.5 119.5 71.145 7.676 3.416 31.665
D 204.8 125.9 122.24 73.878 7.695 2.76 26.615
271x U9 &AL FhEe FIEAAY 2 = AAg @7 @ A o] {AEUL &
Areh o] Fagt YFE = AQ0EA F N2 UEE 2 mg/lolder, HuRe FAka
A 0.5 ~ 2 mg/Loldel §&MA Rt a7H 229 YWHHES vesto] oF 1 mg/LE {4
o, shsict,
outdos gEAAS ELrt Zr1E Ao A
Atekgo] obA HAo] AAZ FX A, dA 3.3, BIESX L§ MLSS Hs}
How 71717kl we *FHI7F FUKStER of g2 Wel MLSSEEs 271% —?‘%711 €|
2 Aol %1‘:} AZQA 3,500 mg/Le] LR oA =2 4,200
Table 5= A@G3ol =& ¥ &E4L mg/LE Aotk o= ARdu/del O}Tﬂﬂ’q
o] 3= L}E}@ Aog g4 @7 9 R4k Aol A Plantd-& At 7Fex719] Al &
Zo] dr|E §EMA FEE 0.5 mg/Lu|Tre Alelal, ARA7I1Ze] ¥-gx o] MLSSE AAA|
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Table 5. Changer of DO concentration in each Mode

DO concentration [mg/L]

Mode A B C D
denitrification 0.16 0.14 0.18 0.15
anaerobic 0.22 0.27 0.17 0.18
anoxic 0.15 0.18 0.13 0.14
front of 2.4 2.4 2.5 2.4
aerobic
behind of 1.1 1.3 0.9 1.3
aerobic
Table 6. Changer of MLSS concentration in each Mode
MLSS concentration
Mode A B C D
denitrification 5,264 5,194 5,175 5,108
anaerobic 4,309 4,280 4,315 4,285
anoxic 4,528 4,353 4,186 4,235
aerobic 4,210 4,220 4,225 4,125
7HA] A&H o2 o] XS o HHEE 3.5. T-NH|7&
T gReAe) WelE dge] Bas] olsle AR % A4 588 Yohn]
o=z Adg7|zige] MLSS sk 4AsH 74 Aol ez AAo W] =E
stof 24 s, NOs-Ne¢}  NH/-No| #sks 2459t

Table 62 Ad7IWe 2+ AWz
MLSS HSFE Hetd Zlofr.

3.4, BODs, CODmn % SSH|7{&

Table 7o42F Zro] BODse] <9 A Modee]
A FYEHEA FxpH ez FrtElo] C Modeol
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Table 7. Variation of BODs, SS and CODmn concentration in each Mode

BOD5, COD, SS concentration [mg/L]

Mode A B C D
influent BODs 208.0 214.8 243.1 204.8
effluent BODjs 4.5 2.7 2.5 3.6
BOD removal 97.8 98.7 98.9 98.2
ratio(%)
influent CODmn 136.5 137.3 134.5 125.9
effluent CODmn 10.3 9.6 9.6 8.5
COD removal 92.5 93.0 92.9 93.2
ratio(%)
influent SS 127.0 119.5 119.5 122.24
effluent SS 2.7 2.7 2.2 2.8
SS removal ratio (%) 97.9 97.8 98.2 97.7
Table 8. Conversion of T-N Concentration in Each Reactor on Each Mode
T-N Concentration [mg/L]
- Mode A B C D
Division
mean inflow T-N 60.3 62.4 71.1 74.3
mean discharge T-N 8.3 5.6 7.4 6.1
T-N remove ratio(%) 86.2 91.0 89.6 91.8
100 Ztglo] &do| AmstuAsti= &4 BG4l
_ r_/f—"‘——r’__"' oE Ao YeRdte FE6H #EEA] o2
S 80 | Aoz worgch ¥
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g 40 . " mean ihh—w T_" E]—l,]] %q_.
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) 3.6. T-PH7E
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Fig. 3. Changer of T-N concentration in each
Mode
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Table 9. Variation of PO, —P concentration in each Mode
PO, P concentration [mg/L]
Mode A B C D
influent 5.091 5.264 6.679 6.195
denitrification 7.460 10.634 8.296 6.361
anaerobic 6.884 7.325 7.703 6.967
anoxic 6.377 5.132 4.707 5.751
aerobic 0.093 0.168 0.121 0.088
effluent 0.088 0.123 0.124 0.136
Table 10. Variation of T—P concentration in each Mode
T-P concentration [mg/L]
Mode A B C D
PE-FUT-P 7.561 7.698 7.676 7.506
oS T-P 0.287 0.181 0.177 0.328
T-PAIAE(%) 96.2 95.8 97.7 95.6
o] sl umsEY A $Ee] 39 A Mode
oA 35.2%, B Modeoll A 39.2%, C ModelAl A M M v
34.3%, D ModeolAl 40.6%24 Fitazx AF S
AZHe S7FAZ1 B, D7F AdiAo R Q1 HrEo] 2 o Memm ot Efluont T
%7%] ]/]_ﬂ_]zﬂk—]—-,_’ ?l _—é“__/r\_‘gq 7(:)]_(:[)_ A Modeoﬂ/\:i g 60 - —-¥— Total phosphous removal(%)
98.2%, B ModeolA] 91.0%, C Modeol|A 98. g a0
1%, D Modedlld] 91.6%2A T7|% ARAZ g
= 7R A, C7F =4 Ve S o 2
-
0 o °
141 T Denitication A B ¢ D
12 TTIT naetobic Date

0., — —a — - Aerobic
o Effluent

PO,*-N concentration(mglL)

Date
Fig. 4. Variation of PO, -P concentration in
each Mode.

Fig 5. Variationr of T-P concentration in each

Mode.
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