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ABSTRACT : Storm runoff from road contains significant loads of particulate and dissolved solids, organic constituents and metal elements.
Micro particle is important when considering pollution mitigation because pollutant metal and organics have similar behavior with parti-
cles. The objective of this research is to evaluate the hydrodynamic filter separator performance for road storm runoff treatment. A various
types of media such as perlite, granular activated carbon, zeolite were used for column test packing media and filter separator, and to de-
termine the removal efficiency with various surface loading rate. As the results of column test, the highest SS removal efficiency was using
mixed media(granular activated carbon, zeolite and perlite), and granular activated carbon mixed with zeolite has higher heavy metal removal
efficiency than perlite. In laboratory scale hydrodynamic filter separator study, the operation ranges of surface loading rates were from 192
to 1,469 m3/m2/day. The estimated overall removal efficiencies of hydrodynamic filter separator for typical storm runoff were SS 48.1%, BOD
31.9%, COD 32.6%, TN 15.5%, and TP 17.3%, respectively. For the case of heavy metals, overall removal efficiencies were Fe 26.0%, Cu
19.4%, Cr 25.7%, Zn 16.6%, and Pb 15.0%, respectively. The most appropriate medium for hydrodynamic filter separator was perlite mixed
with granular activated carbon to treatment of road storm runoff.
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Fig. 4. Removal efficiency of S8, Fe, and Zn as a function of surface loading rate.
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Table 2. Results of particle size distribution for column test

Table 3. Results of field test of HDFS by perlite filter media

(unit : pm, %) (unit : %)
Surface loading rate(mj/mz/d) Size Surface loading rate(m3/m2/d)
Media Average | reduction Component =T 506 659 908 112l 149 | 0
200 300 400 500 600 ¢
rate sS 703 544 447 348 278 252 | 36.

Inflow |40.3 pm 44.0 pm 245.1 pm 118.7 pm 95.5um (1087 ym| %

P 279 289 299 578 65.0 419 61.4
A 120 225 278 26.8 30.8 24.0 719
Zc 252 34.1 36.2 324 487 353 67.5
Zd 20.5 253 258 64.8 107.7 48.8 55.0
PAZ | 307 345 48.8 85.7 101.0 60.1 44.6

Average| 233 29.1 337 53.5 70.7 420 61.3
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BOD 183 168 168 124 127 9.1 12.9
COD 243 21.1 194 151 121 101 14.8

TN 295 214 183 151 131 103 153
TP 386 363 357 273 141 116 225
Fe 519 411 398 316 219 198 29.4
Cu 451 387 354 317 265 200 29.2
Cr 386 333 290 265 255 236 2172
Zn 2712 222 200 144 103 9.1 14.3
Pb 364 327 295 286 240 182 256

* QWA : flow-weighted average
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Fig. 5. Graph of field test results of HDFS by perlite filter media with elapse time.

Table 4. Results of field test of HDFS by activated carbon
filter media (unit : %)

Surface loading rate(m’/m*/d)
123 216 227 232 452 484 803

SS 66.1 60.7 578 458 345 339 198|220
BOD 392 308 288 225 214 187 17.1 | 268
COD 664 529 464 333 214 200 133|366
N 346 281 263 233 205 185 145|203

TP 441 394 352 314 258 237 205 27.1

Fe 435 376 309 216 198 16.6 104 | 200
Cu 527 428 350 315 312 268 204|293
Cr 536 460 349 338 321 281 21.1] 305
Zn 482 386 338 327 265 232 187|267
Pb 371 344 289 236 201 165 13.1| 204

Component QWA
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Fig. 6. Graph of field test results of HDFS by activated carbon filter media with elapse time.

Table S. Results of field test of HDFS by mixed filter media
of perlite and activated carbon (unit : %)

Surface loading rate(mj/mz/d)
192 339 426 778 897 1190 1469

SS 197 639 564 493 46.6 447 408 | 48.1
BOD 494 465 455 444 370 214 209 319
COD 727 643 417 37.0 333 273 19.0 | 326
™N 364 291 259 167 145 11.0 102 | 155

TP 274 239 198 186 178 164 134 173

Fe 38,6 36.8 331 321 236 227 207 | 260
Cu 320 264 231 204 198 198 13.8| 194
Cr 29.6 288 266 250 247 260 250 25.7
Zn 23.1 230 230 213 168 146 113 | 16.6
Pb 268 194 181 179 176 148 8.6 | 15.0

Component QWA
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Fig. 7. Graph of field test results of HDFS by mixed filter media of perlite and activated carbon with elapse time.

2 gady

HDFS| 9% AedPAAE g2 M2} v zact
E AL AdRFolt AFAY, ARG 2L M) gy
£49 44 59 RAol7}t Qemz o2 Hmaly] YA
AYNFED 2 ARED 52 TL8A oo} wmatejo}
E3E Aolth. 22y Table 79148} 2o E3lo] nag
€3 v vasE 2 AYF i 9 122 U
WL gek a#g AFAIZ) 18 Alvelw, iy 494
BFYALES} HAZ 20 umQ) FS 2okt 3o 3
Fedel 9 Aoz wWidth a8y oz AN 9%

ARPES 7S A2l 920 0B oA 59 BAE A
£4q A7/} Bag Aoz ARG,

Table 6. Comparison of average removal efficiencies in accor-
ding to media of HDFS (unit : %)

Vo
(m*/m*/d)
P 32714490361 12.9 14.8 153 22.5(29.4 292 27.2 143256
A |123~803]22.0 26.8 36.6 20.3 27.1/20.0 29.3 30.5 26.7 20.4
PA [192~1,469(48.1 31.9 326 155 17.3|26.0 19.4 257 16.6 15.0

Media SS BODCOD T-N T-P|Fe Cu Cr Zn Pb

tetagaew x| 292 32, 2007H 3¢
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Table 7. Comparison of removal efficiencies of storm runoff

with various type of separator

Removal
Investigator Efficiency(%) Reactor type

SS COD
Ficld(1996)” 21 ~68 - Swirl Concentrator
Brombach(1993)'” 32~91 | 30~92 | Vortex Separator
Plum(1998)"" 67~91 | 15~75 | Actflo Method
Bridoux(1998)"? 70 60 Lamella Settler
Delporte(1995)"*) 80~90 | 35~75 | Lamella Settler
H.LL(1991)" 80 70 Storm King
Bang(2001)"Y 67~92 | 38~75 | Swirl Concentrator
This Study 36~48 | 15~33 | HDFS

4 82 B

E2d FFHANG WEHE FHETY 29T S
8 perlite, @4 €, zeolite®} 0159 EFHAAE o] 831
4 292 AYags viw Fre AHE gofsd
e 2t

1) 23432847 $HEHREE 200 m/m*d~600 m’/
m’/de] WA A8 FEtE BFAYELS A SS
9] A% perlite7} 63.5%, B2 69.4%, 247 zeolite:=
59.2%, AZ3 zeolite 57.2%, Al AAE £33 PAZ o
ANl ALE 68.1%0] YT

Feo] Z-9-& perlite7} 68.4%, BT 71.4%, 28 zeo-
lite: 74.9%, AZR3 zeolite: 49.7%, Al A& &3 PAZ
A ¢ e 74.7%0 ATk

7n9 ZA$-= perlite7} 46.2%, SAE-E 63.5%, 24T zeo-
lite= 40.5%, AZ3E zeolite= 60.7%, A HAE &3 PAZ
AR BLE 504%2A WA SSE 493 A7)
FEEE Zeolite ¥ Ao FEFh

2) A PAHF] 1.4~2 mm HBA oAE Az
o] digt YRS FFYFEL perlite’} 41.9 pm, FAgo]
24.0 pm, 2793t zeolite7} 35.3 pm, A3 zeolite7} 48.8 um,
E8oiA7t 60.1 pmE AwrEo R HF 24~60 pm EEE U
e 2ot

3) AolA e & 7]Q HDFSE o] 83 AUPL 3
A perlitest 4G EFgAAI} HF F5F 2HE BY
t}. Petlites} &3¢ EA)d) 23 f&715 g7 ADE
g& FUHRAE 192~1,469 m’/m/dQ) BN A SS 48.1%,
BOD 31.9%, COD 32.6%, TN 15.5%, TP 17.3%2] AALL
JeRth 2329 A% Fe 26.0%, Cu 19.4%, Cr 25.7%,
Zn 16.6%, Pb 15.0%0] I}

4 AHLEEHE 2HE 4% dA= SS, BOD £ et &
AFEL peites} TG EFAY, $IFE5LS D) I35
o AoE AT 2y F71E SR E FREd9)
Ao 2 QFERS AEldlddol FOoz perlites} FA e
A7 m2H4EF Ao AL Msd Aoz AlRdr)
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