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Feasibility Study with Several Sorption Materials

to Treat Road Runoff Pollutions
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Abstract

[=N

This research was conducted to figure out the feasibility of several sorption materials to treat various

pollutants in road runoff. In advance of the major feasibility test with various sorption materials, the

separation process with 1.2um filter was conducted and showed that slight portion of pollutants was

removed(Orgarnic pollutant - 20%, Nutrient salt - 50%, Heavy metals - 0~30%). To remove dissolved

pofiutants in runoff, various materials were tested through an isotherm sorption experiment. As a result,

GAC showed most effective material among them to lessen most contaminants such as organic

compounds and nutrients. On the other hand, ion-exchange resin and Zeolite showed limited usefulness on

the some heavy metals. Freundlich model was most suitable for the current experiment data, and the

amount of adsorbent (GAC) could calculated based on this model.
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Table 1. & &0 AISE

=
=

Mot MZ220IE HIZE e 2Hmea/100g) LR (mm) HEEN
Z-A 22 N/A 1-2.36 Clinoptilolite
/B 22 123 1-2.36 Clinoptilolite
Z-C 201-22 70-130 1-2.36 Ciinoptilolite, Mordenite
Olzmstx] EMUE(g/L) metEEHeq/L) =i J1Et
R-A 755 22 N/A Macro Porous, ZH40|EX|
R-B 700-735 N/A Styrene-Divinylbenzene Macro Porous, ZHI0|EX|
R-C 665-730 135 Styrene-Divinylbenzene Macro Porous, AN Q)| 2 TSt ~X|
R-D 825 20 Polystyrene-Divinylbenzene Gel, ZAIMUAQ|2 MR
BHE EMYUST(g/L) 22E g=xt=d(mg/g) U HR) (mm) H| EH A (mY/g)
G-A-1 430-480 950 1-2.36 950
G-A-2 430-480 1,000 1-2.36 1,100
G-B-1 480-550 1,000 1-2.36 N/A
G-B-2 450-500 1,000 1-2.36 N/A
G-C-1 400-500 N/A 1-2.36 700-1,300
G-C2 400-500 N/A 1-2.36 600-1,500
1) T&  Z-Zeolite, R-Resin, G-GAC: A, B, C. D-MIZAE 25 E7I: GAC 2F0IAM 1-MEHA, 2-0tXIH HZEE 2l0ig
2) TR HMEE AIVIE S0 258 AEiiE TR
2.2, T2 RESF AERMH U AXAM 2 O RE FE S F AAAE 1.2me GF/C
AE Ep|ckA| (Whatman International Ltd., Maidstone, England) ¥
4Pe) AT EErW $E5E AF(PERL)  HE ALde 23 Azson g2hozE §1
oM A% Al g | AHD A8 FAA AHRAY AEE AT SSHE AA AEE FHEET. e
A4 2 A9 Er) F8E BRE A4S (271edy BT oHd AHS AX 249 209 EFAEY
=7 M € Rojgtn A AY fEFE AL 2] TR HAE BAE Jolt(WF RAFHE A8
gatgom, Fee T /2 AFo2HE 308 o] & TAME AAE Fo| d¥EE ANFoEN 27
Wl v 442 2% AFUeRRE eAdR 3 FE7h 4 Agvich oha Aol Reln ).
FuE 5501 SE=100L) & ol &3t )3 (2
5Bt e od BE RIAQT oF 94 2.3 B3 A
g 494z eug { 24dd 23 ERAT  FF YL 2 Py Jaje] sS4 A
(Composite sample) & FA st AFol) Atgaigrh(l B ANEE AHEste] APsion A48 A|g9]
A 2 - A7) A927) Q@S AW A4E 3 AL Table2d] ANFR.
5 B8 24 24 - 3wl 29A0 ed4 i BF UL X 242 393 YRR AL
7] A% 278 &%), Table 2= 7}% && %7)e glol E-S 10, 20, 50, 100, 200g: o] 2w Ex]-5,
ATE IS o] 83t A3 13} AL TN E 10, 30, 60, 100, 150g; GAC-0.5, 2, 5, 10, 20, 50,
%23k 27k AR Aslel B 7F T2l AE 100, 2009 FARESAA) ER v F25 1L
5 20& o] g8l 24 24 48R gAY A 4 T H]olAQL &7])o WolA Jar-tester2 wrt
Agolth, 3, AFF ulkel go] 2AE AR AL M AHASAT. Wt £EE 200pmo R &%
2, 38 59 22 dA B (particulates; SS) R pHO WEE BEe slAA F 3R ke
4 g5 YEsn 7] g &34 FFA3 FAE AA AASIAT. wuk A)F 9 £ A4
QYL v1d # Y ol YA BASE AR & DEBGomDe) RS 4ZYsk] e JAS
AAsGD 18 2e: g 58 WAL o] @ 717 H COD(, BOD;(GACH| 33), T-N, T-P,
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Table2. SxIATH 80| AFEE TEL-T RES LQLEAD(EEY) =7 B
(G2 mg/L)
. Xl MS2I0|E, 2ME AHE Ol2nsX Msig
. (& =8 58 |52 AF) X = &0 54 AR
out =3 o=z CODy, 1168-1238 435-507
BOD, 320-326 N/A
N 1554-20.85 868-14.8
TP 0.35-0.50 0.06-0.08
=% g= Zn 1.721-1744 0.770-0.780
Po 0.055-0.058 0.059-0081
Cu 0.343-0.350 0.135-0.145
Cr 0.024-0.026 0.028-0.029
Cd 0014-0014 0010-0.013

o RET ANzEs 9 AL 12wl GF/C BHE 0188 AN

Table3. =L - 9| LIRUMQ T2 REST & HE{EMO)

oAl &2 HOlMe= Ol3st &

(Unit: mg/L)

Reference coD T-N T-P SS Zn Pb Cu Cr ADT*
NCHRP (2001) 114 183 04 1420 0329 0.400 0.054 30,000
Legret and Pagotto (1893) 103 230 710 0.356 0.058 0045 12,000
IECA (2002) 103 1.82 043 1410 0.158 0.049 0003 -
X Es S (2004) 146 538 045 102.8 0450 0.120 0070 0.010 84,000
A7 & (2005) 82 249 042 88.7 0.101 0.008 0.093 0.002
1) ADT: Average Daily Traffic
2) EMC = Event Mean Concentration
F5%(Zn,Pb,Cu, Cr, Cd) 2o sl 24 S 4 of $22NE AAsa B4,

Alstg o (42 od FAAHY SFAE 1999
Standard method, APHA, 1998; %83 Zat=wa 3. A1} 9 0F
AApEEB A ICP, JobinYvon, Ulima2), ¥ A3
A duisle FFs A7 FEHAE FEARE 3.1. Xty EF HAHoll 2 T2xH FEF
COD,,. BOD;, T-N, Zno| Wajx 4 EAE A ~x 2p
Al e wEE FY -9 EReW #2524

S8 JUAoR §5 Ed} Hold GACH thst % 2 A7) 93, Table 3%} 2& SH S Hol
GPIE Bhdes F34 A% GE FARIEG 33 glod 24 A wet $3B YA 8R
YL 27k 5999 GACI00gE =¥ 3%  (SSHR) 2 B o9BAL Tty Yt Ao
AR IL9} 37 Ble]A QL 4710l ¥olA Jar-tester 2 WVERT SiTh
g o|g3to] WUrSAM Y AYPAHE 44D meky

oF A&z Ak 7H4(0, 2, 7, 12, 20, 30, 60, 90,
120, 150, 180, 240 ) B F(S0m)e] AMEE A
Zste gEl A2 A7 5 CODg,, T-Nej dis}
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30g £¢ 71F).
W Fig. 49 o] A& < 3ot
322 olendsAS B9 E2ew §249 & lotherm 43¢ 30g 59 AHo|A R-A FAE
A2 AA Zne] 735 0.0194mg Zn/g Resin®] F2HF & Holn

Z=
eaBEAE AHE 220 ual g S4e ok 80%9) AA&S JECn], COD S T-NojA
o

A AT F glon, AFE 5oz dstd = v AAEE YEdld. R-B £A49 A+
B4 54 ol g5 Fslo] AgHQ Az FHE COD o Wated 12.2333mg COD /g Resine] &2
A de Aoz d3A dohE dddMe  FE Bolw < 80%9 AAEE Uehlon, 34
Fol2FA-FBE AL AA: HulEFA-R/AY o dE AA 5a&e vehd @sith R-C #4]9
AE AA 710, 531, Ad SEd 34 o7t Q¥ Zno) vk} 0.0230mg Zn/g Resin®] FEF&
obd FHEHUA(AE €9 COD, T-N F)l tf  Eolv] 90%9 AA&& Hebior CODqoME
& A" Az grhe dwstd ¢ glens BEA WE AR ES Yt R-DY B9 Znd disto
AR AT A4S 5% F/h et webx & 0.0229mg Zn/g Resin®] F23E wolv] 80%2] AA
A% (Table 1 F2)ellq Aeet o] L gk 252 &8 vepden COD3 T-N& & A=A &
TEACR ma2uwW FE5d PE tdd gole  grh ZEHoR AW EY, ol 2 mEHEA| (A,
AE(FEE) AAE FHoR Adesoidl Aolvl,  2AA) BFe 35 J£(@) AHE A% 2
E2l FEFd A8 Fede 71z os grket FARA Bo A A%E HoFa glen o
T o] FEAoI, Adel AHd FA9 AL F FHolE £A= £714 COD 9| AA 11 B
Lotherm #A&& Fig. 304 Hole 3 #or A A& HojFn glov 4% Aol #2e 184
g #7219 AeM e £8EE COD,, T-N, Zn & &2 Z#E =232 dvh. 2ddx E731
F74% P2 Zno dAHT 5 A E8& . COD.# 5845 BFE A4 £ e aRE AL
4& AT 5 AU ol Eg} np7kA 2 A e 7 E st
Zkzte] ol gmBAld] M oH(24 HFEE  (Macro Porous FHE AV L e FAE FHE F
AIRE AR ste}) 2 B Lsotherm A ¥ A o3 3o} §714 BEH} d¥9 ol AEE TAlA Az
gz dutdon AA AgHlEM LS A @ £ 3% IFHeR A v FH3 93
2 Aol viste] AR g2 He] AEE B Boldor Unidel 5 R (FEH)Y AAE 2
olm olth. wEbM E3PYE (Sawraton)o} TEIE  F FH T LAR AMEE] B FoE Ay
FA FUHE APelMe o 309 dhE 24 A A4,
e $8%5(COD, T-N, Zn)o AAES A

sto] A Ao we A 71%4 HoHE st

714



sy

+ o9 - Ags

AOIREYRA =2
207 5%, pp. 709-717, 2006

Table 4. 2 MEHGAC) SR {12 T2LH RESY QESAHE HAHS
HHE(%) \ E22Hg) 05 2 5 10 20 50 100 200
COD. Avg 060 6.82 16.89 2784 42.87 08.77 86.01 9153
Std 926 10.01 991 819 9.30 10.00 823 7.00
BOD; Avg. 64.96 ©8.00 70.74 80.12 80.65 88.73 93.13 93.20
Std 1183 1112 11.50 6.80 776 557 2.96 526
T-N Avg 3335 3512 3845 4328 42,13 5378 64.39 66.77
Std 929 927 1412 11.78 1337 15.15 923 715
n Avg. 497 17.39 3556 55.71 7398 89.20 93.16 94.37
Std. 176 269 521 522 486 2.28 226 282
323 2AES 59 m2nd R4 $F24 i
22 A7 j;/ :
St §3 A8 e AzAPE MeA 9 ofabA ¢ o one.
2 AEE BE FFNAM otherm 28 At
o < Y
sed, 48 A3 ARt 989 wet FAARE =
onl 9l Aol & =&/} At} WA BE
AE(F 6/ 48 478 SAHE EXHT
ZEAAb e FEAEQA dEFA FHZ 3 ﬁdé}ﬁi ” - -
o, dEHY & 24 FAHGAC)Y A S = GAC S22(6)
29 FE25d WEsY de gy edEd (@)
= (COD,, BOD;, T-N, Zn)Eo| 3% AAH
e AL god 4 91 vH(Table 4, Fig. 5 &%),
Ao A% 2 AdoA = 100g T Al A
COD,. BOD., T-N. Zn¢| AlA&o] Hnze] st

stglor, o W 9 .6516mg COD(/g GAC, 3.0034mg
BOD/g GAC, 0.0147mg Zn/g GACS] 288 e
WEA BF ok 80% olel AAEE SEAT
gt T-Nof| diaiM % 0.1117mg T-N/g GACS &
g Holn of 60%9 AAEE e

Gy Gae 2o Euio) #AAA 24 4
02
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Table 5. Freundlich S2g48ZHE OIS T25W RED

QUSDE ME WoHDIED

T8 CoD,, ROD. T-N 7n
K 01798 00365 00009 01486
1/n 08016 14172 26328 10050
R2 098 099 097 098
5 71EE AAMEA ot Aodston, dvt £3
2 F TN, T-P: %a; 44 ARg BE} 54
7l ET Yot Al elst i, SS& AR BEAA AlA
| At A8k C()D(;r 2 BOD;of| thated A gk
T st
p=€y=C0) o)
q.
D=#4d4e) 3¢ S 539714 AA717) 9
ato] B o gk G ee] F(g/l)
Co= el #9 4 (mg/l)
Cﬁ%‘ﬁ"ﬁfﬂ =% 4 (mg/L)

FARd M dHFHFT |

ol

71 %< CODg, &
. BOD;= 10mg/L, ¢ +4& 2 A48 A
27 BFYA CODL 1203mg/l., BOD&=
AHgatth B33 A% Table
T8 2 Freundlich 5-&&2nd delvole g
A (Dol st e gk Abgataon, 1 A
COD & %8 F27M AZA7N7] fste] o
G %—8— 336.19mg/Lol# | BOD, & 28 43
-14 o}oq 293 FAeke o
51014

rlo
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