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Abstract

This study intends to evaluate the efficiency of non—point source reduction technigue by using the porous lightweight and

recycled aggregate which microorganism is seeded.

In case of infiltration velocity 30~70 mm/hr in high concentration of influent, it is indicated that SS was 40~94%, COD 44~91%,

BOD 4~91%, TN 1.2~66%, TP 7~70% of removal efficiency. Removal efficiency is good in infiltration velocity 30 > 50 > 70mm/hr

order.

Therefore, the non—point source treatment facility filled with lightweight and recycled aggregate using microbial seeding shows

higher removal efficiency than a conventional sand and gravel.

significantly and applied to treat non—point sources.
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We confirm that the function and efficiency are improved
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Table 1. Chemical compositions of Pumice Stone

Silica SiC. 61.30%
Iron Oxide FexOs 2.12%
Aluminium Oxide AlOs 19.14%
Calcium Oxide Ca0 544%
Magnesium Oxide MgO 0.36%
Sulphate SOs nil
Potassium Oxide KO 351%
Sodium Oxide Na:O 5.80%
Loss on Ignition including CO» 2.30%
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Table 2. Water analysis items and methods

Table 3. Characteristics of influent water quality

=4Mst= e . AT (mg/L)

T2 Mercury thermometer Ea SS | BODs | CODw, | TN TP
pH pH meter(HI8424-HANA) THHA]
DO DO meter(DO-5511) 2t

Ss Vacuum Filtration At 58 34 125 99 09
(Glass Fiber Filter, GF/C) e
BODs Azide Modification (LOW)
CODwn Closed Reflux, Titrimetric Method els

T-N Ultraviolet Spectrophotometric Method SR 180 50 100 10 3
T-P Ascorbic Acid Method (HIGH)

4

Fig. 2. Bacillus subtilis(x1,000)(L), Seeding pumice stone and recycled aggregate(C) and SEM(x5k)
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Fig. 4. Removal efficiency as a function of low and high concentration influent(infiltration velocity 30mm/hr)
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Table 4. Removal efficiency as a function of elapsed time at infiltration velocity 30mm/hr
unit:%

5min | 10min | 15min | 20min | 25min | 30min | 60min | 90min | 120min 12hr 24hr
SS(LOW) 29.6 66.7 74.1 778 852 852 889 88.9 852 88.9 88.9
BOD(LOW) 29 29 324 294 412 382 412 64.7 412 559 64.8
TN(LOW) 34.6 69.2 523 56.9 346 43.1 53.1 50.0 492 54.6 63.1
TP(LOW) 35.3 20.6 382 382 412 471 35.3 R4 353 64.7 67.6
SS(HIGH) 40.0 50.0 60.0 80.0 86.0 85.3 87.3 90.7 91.3 933 937
BOD(HIGH) 10.0 16.0 18.0 26.0 36.0 34.0 58.0 64.0 68.0 90.0 91.0
COD(HIGH) 53.5 60.5 70.0 733 81.6 854 87.9 838.8 87.9 89.2 91.1
TN(HIGH) 26 53 84 137 195 284 495 447 447 532 65.8
TP(HIGH) 16.3 30.0 40.0 43.3 46.7 450 46.0 50.3 51.3 67.7 69.7
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Fig. 5. Removal efficiency as a function of low and high concentration influent(infiltration velocity 50mm/hr)

Table 5. Removal efficiency as a function of elapsed time at infiltration velocity 50mm/hr
unit:%

Smin 10min | 15min | 20min | 25min | 30min | 60min | 90min | 120min 12hr 24hr
SS(LOW) 346 69.2 69.2 73.1 76.9 84.6 88.5 88.5 88.5 88.5 88.5
BOD(LOW) 53 5.3 2.6 15.8 18.4 23.7 A2 395 421 4.7 57.1
TN(LOW) 323 40.8 46.9 51.5 53.8 58.5 56.9 477 50.0 515 58.5
TP(LOW) 118 176 14.7 26.5 35.3 35.3 38.2 412 324 35.3 382
SS(HIGH) 40.0 55.2 69.0 779 84.1 85.5 87.6 89.7 91.0 R4 A5
BOD(HIGH) 4.0 10.0 12.0 18.0 26.0 30.0 440 58.0 60.4 76.2 82.3
COD(HIGH) 435 514 64.5 68.2 80.0 85.0 87.8 88.0 88.2 88.7 89.8
TN(HIGH) 35 76 10.6 24 24.7 31.2 324 341 30.6 40.0 441
TP(HIGH) 13.3 20.0 23.3 10.0 30.0 40.0 43.3 400 43.3 54.8 59.3

13.3~59.3%2) Ay &&S Xt (Fig. 5, Table 5). A5 UeRal s EollA A2 s SS 48.0~92.6%, COD
&5 70m/hre] A &8-S ATl SS 13.3~76.7%, 49.0~86.1%, BOD 6.0~79.4%, TN 1.2~38.8%, TP
BOD 5.7~51.3%, TN 30.8~55.4%, TP 17.6~35.4%% 6.7~52.8%% Kol= A o7 Yelyitl(Fig. 6, Table 6).
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Fig. 6. Removal efficiency as a function of low and high concentration influent(infiltration velocity 70mm/hr)

Table 6. Removal efficiency as a function of elapsed time at infiltration velocity 70mm/hr

unit: %

5min 10min | 15min | 20min | 25min | 30min | 60min | 90min | 120min 12hr 24hr
SS(LOW) 133 | 267 | 433 50.0 533 | 600 | 633 | 733 767 | 767 | 767
BOD(LOW) 57 114 143 200 | 29 | 286 | 429 | 457 429 | 486 | 513
TN(LOW) 308 | 354 | 369 | 400 585 515 | 477 | 577 485 523 | 554
TP(LOW) 353 176 | 412 265 382 | 265 | 285 | 324 $H3 | R4 | 3H4
SSHIGH) 480 | 56.1 69.6 784 838 | 85 | 872 905 N5 | 912 | R6
BODHIGH) | 60 120 180 200 | 240 | 360 | 380 52.0 600 | 744 | 794
CODHIGH) | 490 | 592 64.1 680 | 776 | 750 | 810 84.5 87 | 868 | 861
TNHIGH) 12 47 76 129 16.5 194 | 247 | 276 276 | 300 | 388
TPHIGH) 6.7 16.7 173 200 | 233 | 333 | 333 | 367 367 | 454 | 528
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