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In this study, the removal possibility of nutrients of T-P, NHs-N, NO3-N, and T-N is examined through a
positive experimental study using submerged biofilter of media packing channel method. From the analysis of
nutrients removal efficiency for each run of the collected sample, following results are obtained. Firstly, the result
of N/P surveying for inflow shows serious value that excess the limit value of 20 as the values are in the range
of 12.0~42.7 and the average is 25.73. Secondly, the highest concentration of the incoming NH3-N reaches double
of the standard since the concentrations of NH3-N, and NOs-N for inflow shows 0.06mg/ £, and 2.5~3.8mg/ ¢
respectively, and the average removal rate which passed the submerged biofilter adopted in this study is a
satisfactory level. Next, the average removal rate of T-P of 51.5% shows the possibility of entrophication
removal since the removal rate of T-P of 66.8~68.8% in relative low temperature period of RUN 1~2 appeared
higher than in RUN 3~6, and T-N shows relatively poor result with the average removal rate of 34.1%. And it
is known that the bigger BOD/P and BOD/N are, the more removal rate increases from the examination result of
the relation between BOD/P and BOD/N, and the treatment water T-P and T-N to decide the relation with the
concentration of organic matters, and thought that the appropriate proportion is necessary for effective removal
of nitrogen and phosphorus.
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Table 1. The increase velocity of nitric acid bacteria

Generation A fixed number of
time(hr) increase velocity(hr)
Nitrosomonas 31 0.022
Activated sludge 2.31~869 0.08~03
E. Coli 0.26~0.28 2.42~2.69
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Table 2. A chart of denitrogen velocity"”

denitrogen velocity Electromagnetic

/(gﬂf/ll\[igﬁs /(E; contribute material Temp(T)
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Table 3. The characteristic of inlet-water for each RUN
(Unit : mg/2)
RUN BOD CODmy SS T-N T-P TOC NH;-N NO;-N
1 1 90 190 470 06 94 082 3%
2 78 93 165 48 021 158 110 37
3 24 60 160 266 022 1110 04 490
4 25 6.1 64 260 009 630 03 280
5 27 64 98 313 017 58 007 250
6 27 60 52 38 009 367 006 260
Minimum 24 6.0 52 285 009 367 006 250
Maximum 78 90 190 470 022 1580 110 38&
Average 42 71 122 363 016 863 04 330

f4rd &7 Fe BODY T-No| 2z fAtg
2%& Yehda 9=, RUN 13 RUN 2014 ¢ BOD
B3 RetFe 22 0.03kg/m'/d, 0.037ke/m'/de]™, T-N
€ 47 0022kg/m'/d, 0.023ke/m/dZ FrAEH] Thah &
2 W9, RUN 3 ~ 6 7+2]9] BOD$ A %332 0011~
0.013kg/m'/dej®}, T-N2 0012~0018ke/m/dZA cha
RE BAEE YEUeY, YR £5F AA9
Fitge drdedolnz ga e A%E vz
ok =8, f942 BOD/NHI$} BOD/PH: 242} 16
0~0.70, 10.90~44.372 X =HA

Table 4. A Condition of Operation

RUN T 2 3 1 5 &6
Periad s 2% <10 o i ~Tiso
Retention Time () 51 51 51 51 51 51
Cagce?mjd) 010 100 100 100 100
ot n&g"gg‘gg/m, @ 00 007 0011 0012 0013 0013
i ngc("i‘rp_aCNi_f nvay V02 013 003 0pI2 0015 00I8
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Fig. 3. The characteristic of outlet-water

Table 5. The characteristic of organic matter removal for each RUN

RUN

I 5 3 1 5 6 Max. Min. Average
Period 1.3~15 116~30 101~15 1016~30 11.1~15 11.16~30 - - -

SS 19.00 16.50 16.00 6.40 9.80 5.20 19.00 5.20 12.20
Inlet BOD 7.10 7.80 2.40 2.50 2.70 270 7.80 240 420
(mg/ 2) COD 9.00 9.30 6.00 6.10 6.40 6.00 900 6.00 710
TOC 9.45 15.80 11.10 6.30 5.80 367 15.80 367 869
sS 7.50 6.00 2.00 0.90 1.40 1.00 750 0.90 310
Outlet BOD 4.30 430 0.20 0.90 1.40 1.00 430 0.20 2.00
(mg/ £) COD 6.30 7.00 320 340 340 320 7.00 320 440
TOC 6.63 8.78 418 4.42 2.50 2.22 878 2.50 4.06
Remo- SS 60.50 63.60 87.50 85.90 85.70 80.80 8750 60.50 7130
val BOD 39.40 4490 91.70 64.00 4810 63.00 91.70 39.40 5850
%) COD 30.00 24.70 46.70 44.30 46.80 46.70 46.80 2470 39.80
TOC 20.30 44.30 62.50 29.80 56.90 39.50 62.50 29.30 4372
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41 4RI E AASA
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2 A&H Fig. 29 Fig. 32 7Y 2 #E49 U3
FAL Y o, 2 g8 AZ A 9% #
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(1) SS

BEAA FATZ FA S o83 AEFFTHE A}
£33 élzﬁaﬂr %?JTA SSEEE 52~199me/ £ ZA
B 122mg/ ¢ & Jehn ey, FEFY FEE O,
9~75mg/ £ & UEbo} B 77.3% L AAEE Y
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(2) BOD

Zt RUNE +¢ BODif—E“ 24 78mg/ ¢ 9 HAR
Hi 42mg/ ¢ & e , €49 BOD®:
W 02~43mg/ L 2N g7 2.0mg/e & Uehlo] HF
585%9 AA&E& veEriiev, RUN 39 3% 90%o]
42 AAZEE vehdTh

(3) CODcr

Z} RUNE ®d+9 §%49 CODsEHEE #4
ol lolM 6.0~90mg/ £ A HF T.lmg/ L & Yeh
ded, &4 FEE 32~70mg/ 4 ZA BT 44ng/
eolt}, =¥ B AALL 398%EAM wmA Az
A%E vehdlz gled, RUN 29 39 247%9 AA
E&E U 7 Az 445 Jehga gl

(4) TOC

TOC9 sEW3E <Table 5>914 Yehd viel 3o
a5 A 367~158mg/ L BX HF 869mg/ ¢ o)H,
fFE5o 29 25~878mg/ L 24 YT 4.06mg/L 2 AE
so], AAg&E EAF A 2030~6250%2 HF
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ol 3e] AN vehd nhe} o] TOCY AAEl 4
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Table 6. The characteristic of nutrient for each RUN
RUN Max Min Average
1 2 3 4 5 6 ) )
Period 13~15 1.16~30 10.1~15 10.16~30 11.1~15 11.16~30 - - -
Inlet T-P 0.16 021 0.22 0.19 0.17 014 0.22 0.14 0.18
(mg/ ) T-N 470 483 2.65 2.60 313 384 470 260 363
T-P BOD/P 444 371 355 26.7 147 300 444 147 314
T-N BOD/N 15 16 09 09 08 0.7 16 0.7 1.1
Outlet T-P 0.05 0.07 0.08 0.11 0.14 0.07 0.14 0.05 0.08
(mg/ ¢) T-N 223 230 1.90 1.93 249 295 2.49 1.90 2.28
Removal T-p 68.8 66.7 63.6 421 176 50.0 688 176 515
(%) T-N 52.6 545 283 258 204 232 545 204 341
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Fig. 4. The variation of T-P concentration for inlet

and outlet water.
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Fig. 5. The removal efficiency of T-P for BOD/P.
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Fig. 6. The variation of NH3-N concentration for inlet
and outlet water.
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