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Abstract: The purpose of this study is to ensure optimal operating conditions for improving the
removal efficiency of phosphorus (P) and nitrogen (N) that are the causative agents of eutrophication
by utilizing functional media. The main ingredients of the functional media used in this study are
Si, Al, and Fe, SiO,, KAISiO:0s, ALO;-25i0,0, H3AlSi:Oy, Fe;040), and berylite. To identify the
maximum efficiency of the filtration process, the processing efficiency experiment was carried out
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according to flow method, velocity, and thickness of residual media. The flow method carried out
two experiments, 50 m/day, 100 m/day, 150 m/day, 200 m/day, 250 m/day, and 20 cm, 40 cm, 50
cm, 60 cm, 80 cm of lead depth. Experiments have shown that SS, T-N, and T-P all showed higher
elimination efficiency of the upflow current conditions than the downflow current conditions, and
that the processing efficiency of the linearity is the highest at SS 50 m/day, T-N 150 m/day and T-P
100 m/day. In addition, the analysis of the removal efficiency according to the residual thickness
showed that SS, T-N, and T-P all showed the highest efficiency at 60 cm. In addition, the analysis of
the removal efficiency according to the residual thickness showed that SS, T-N, and T-P all showed
the highest efficiency at 60 cm. It is considered desirable to set the top-down flow conditions and

residual thickness of 60 cm and adjust the velocity of the line according to the target media for

removal.
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Table 1. Chemical Composition result of the Porosity Expanded Ceramic (wt%)
Si0, AlLO;3 Fex0s3 CaO MgO Na;,O K>0 TiO»
57.80 22.60 12.25 1.88 0.93 1.21 224 1.91
P20s MnO ZnO Cn0Os PbO 7105 SO;s Etc
0.21 0.09 0.01 0.03 0.02 0.31 0.09 221
Table 2. Composition Ratio of Chemical Component
ALO; Fe:0; SiO2 CaO MgO Na,0 K0
Red Clay 23.67 3597 10.09 528 235 6.90 0.36
General Clay 1522 8.81 59.07 5.10 345 3.63 2.94
Sewage Sludge 14.17 7.18 30.42 2.88 133 1.56 1.95
Table 3. Advantages and Disadvantages of Molding Machine
Molding Method Advantages Disadvantages
— Mass production is possible
I — Can be molded even if impurities are present — Insufficient organization
roller type — Simple structure enables emergency response in | — Difficulty adjusting particle size
case of failure
Lo . — Excess or insufficient moisture
— The organization is meticulous. oo
. L — Blockage of soil exits occurs
. — Easy to adjust particle size .
Pug-mil type . . B ; — Only powdery media can be used.
— Generally, spherical molding is possible . F . .o
1 . — Cleaning work is required after the operation is
— Ease of continuous operation
completed
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Figure 1. Molding Machine.
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Figure 3. Lab Scale Reactor.
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Table 4. Removal efficiency according to filtration method

SS T-N T-P
Parameter Ave. Conc. Remov. Eff. Ave. Conc. Remov. Eff. Ave. Conc. Remov. Eff.

(mg/L) (%) (mg/L) (%) (mg/L) (%)
Infl 105 7.168 0.833

Up ward oW 743 313 69.7
influ. Outflow 27 4928 0.252
Infl 98 7.844 0.794

Down ward oW 724 28.1 628
efflu. Outflow 27 5.638 0.295
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Table 5. Removal efficiency according to filtration Linear velocity

SS T-N T-P
Linear velocity Ave. Conc. Remov. Eff. Ave. Conc. Remov. Eff. Ave. Conc. Remov. Eff.

(mg/L) (%) (mg/L) (%) (mg/L) (%)
Inflow 555 2.305 1.023

50 m/day 51.0 17.0 429
Outflow 272 1914 0.584
Inflow 562 2.524 1.037

100 m/day 46.6 21.2 473
Outflow 300 1.988 0.547
Inflow 580 2219 1.027

150 m/day 43.1 223 36.5
Outflow 330 1.724 0.652
Inflow 534 2.589 1.061

200 m/day 43.8 17.0 32.7
Outflow 300 2.148 0.714
Inflow 622 2.614 1.084

250 m/day 40.5 17.8 35.6
Outflow 370 2.149 0.698

Table 6. Removal efficiency according to filter media depth

SS T-N T-P
Filtration Ave. Conc. Remov. Eff. Ave. Conc. Remov. Eff. Ave. Conc. Remov. Eff.
(mg/L) (%) (mg/L) (%) (mg/L) (%)
Inflow 534 2.994 1.315
20 cm 24.9 7.2 18.4
Outflow 401 2.779 1.073
Inflow 622 3.169 1.271
40 cm 312 5.1 22.9
Outflow 428 3.006 0.980
Inflow 580 2.420 1.260
50 cm 32.8 20.6 432
Outflow 390 1.921 0.715
Inflow 555 2.989 1.259
60 cm 47.9 22.6 50.9
Outflow 289 2312 0.618
Inflow 562 2.752 1.313
80 cm 43.8 20.1 48.1
Outflow 316 2.197 0.682
H 2 SS 50 m/day, T-N 150 m/day, T-P 100 Fad AAY A9 21 25| g AP
m/dayol Al 1 B B Mol A0 Uelt  AWs 4BE 4Bl 12 4FFY 513
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] T—PE 18.4%, 22.9%, 43.2%, 50.9%, 48.1%%=
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