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Evaluation on the Purification Capacity of Pollutants in the Tidal Flat
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To evaluate the purification capacity of pollutants (COD, PO.*~-P, NO;™-N, Cu, Cd, Pb) in the three tidal flats, Eueunri, Gyewhado,
Chunjangdae, the experiments were carried out with the batch reactor equipped with artifical tidal flats. Eueunri tidal flat was 98.8%
content of silt and clay and Chungjangdae was 97.84% content of sand. The organic matters (LL., COD,;, POC) in Eueunri tidal
flat were 2~8 times higher than other tidal flats. The purification capacity of COD was 0.75 kg/ha/12 hr in Euveunri, 0.60 kg/ha/12 hr
in Gyewhado and 0.55 kg/ha/12 hr in Chunjangdae. The mean purification capacity of COD in three tidal flats was 1.27 kg/ha/day.
The calculated purification capacity of COD was 25.4 ton/day in the disappeared tidal flat areas (20,000 ha) of the Saemangeum
reclamation. The purification capacity of phosphorus was 0.21 kg/ha/12 hr in Gyewhado, 0.39 kg/ha/12 hr in Eueunri and 0.22 kg/ha/
12 br in Chunjangdae. The nitrate was 0.53, 0.74 and 0.43 kg/ha/12 hr, respectively. The purification capacity of heavy metals (Cu,
Cd, Pb) were 88.9 g/ha/12hr, 11.0 g/ha/12br, 1.7 g/ha/12hr in Gyewhado, 89.1g/ha/12hr, 18.0 g/ha/12hr, 2.6 g/ha/12 hr in
Eueunri and 55.3 g/ha/12 hr, 18.0 g/ha/12 hr, 2.1 g/ha/12 hr in Chunjangdae, respectively. Accordingly, the purification capacity of
pollutants in Eueunri tidal flat with high contents of organic matter were higher than other tidal flats. So, the purification capacity
of pollutants were affected by physical and/or chemical characteristics of tidal flats
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S Ade FE WA 3% dFste oF 2800 km’2
AA st ARG stz deiA Aew, 1F 83% < 2320 km?
7F Msfickel EX3ta ok (3 %4t 1998).

o] A¥e JZRE oy B A Fo] AuHE H¢
2% ol FE& AT 3o & B oYy} HIe o
ol AT ol FFA, F4d, Ftd A=A, o)
A2 odER A S0 1 540 tg £481 g
(% 1998).

a3y $ayel AYe AR AP T 9 ZRyd
MEz ARAL ged, 53 2011374 ZEAY FRrA 3287
AT} 420601km22 ©1F M AL 1787F AF (543% ) 40
7474km? (969%) 2 o] AMHAd FFHA Ut =F
19874 ol % $-2utel AW 15~30%7F 73 oY AL, 2002
A7kA AR AW 46%7 A" Aoz dyed (f, 1992).
oj9} 2 iy THPAY L FEGFY NIdgdo)ge
Zdoz v A whA AadfA e We 1 A5 A%
FAT A HriHD Yok 53 Ad Al g Y F
A&H FAZA HriAge A ARG Aol At 4
AZEL LA PAI S FE8tn 448 Ade 2947 &)
=33 I (Tuner, 1990). ¥l59 2% 1986'd AAvrhe} FA}
Yool A2 ¥ o5 A Ao ZA AHE Aitde ASole
AdgRd) g #3zX7 FA o 13 (Brinson, 1996), Y&
= Qeidel o B2 Ado) AAN (KH, 1994), A¥E
Naste ZA$de Ad@Ad o g3z X (Mitigation) &

409

gR8Ho g AEIA AL Aot (BH, 1992).

Ao #F A7 AT BE 23d AZEXY AeA
Ag 4F el A AhA L %) #8333 2F9ER AA
1% ol #F 7 (Odum 1985, Nakata and Hata 1994)7} &
us) AP e fvetdMe 20U HEETY BT
AFE U o|FolA Yo, dUd ¢£8F 2EER AA &
g d3e gle 440 A2 Ags AE ohgy Ay A
AH B7} (B2 AFAF2, 199 ; &, 1998) 8 Ak 1R
o A&7 o) getel B AF (43 o, 1997) Fol Ao, A
AN B7He) § BEQ 29ER A5l dME 9= A}
HE o] &3 o] B ZAIE UWEFL ok GATHA,
FEuvete] Ade 93y gE AT AY EARA go
o, 53 M3iote) AYE 244 o3 vehlic 24U R
2y Az 345 glo] 939 AAE IdE 43t A
Wl Fstseg Hig & gk

Adel AP 2UZE FYE LEEH0] WA 24HA
& AXNEA A Fo] dojuyx FAE 2¥9EHL A E
Zgo) % 23] L micro benthos, meio benthod 233 macro
benthos¢] AVEiAS) £EHAFE AH AAHY JFHo2 79
Ao g FHE & g 22ddA dolue 7HF 712Hq
AAZFL Hzo Ao 3 4 0|42 HHoleg & 4
ded, o)Al J1Fe AHy B4 wat & Wyt o #
g,

wEld B dFodAE Ma dgde B2 Ao Mz gE
32 AdE ez A A I3 £2 2 oy FE
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Ade 24 29ER A5 e Hrgted Slo 88
gEoltt watA B dFdA e tdAYgE At A F A
o z4o] g Al AP AAR3IA. 2AAHY dFL AL
dEzAgol Nz g 3AF & ARgAcd, dF&o] AR 7
AE 9 AAZd 92 40 & AP AL YFo] o
ghkd B ¥ e Avd gAY i 24T Aste ¢ A 3
g3 fREel YAz FAE P4 &TE oL AYE Ui
22 344 (Fig. 1.
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7h. AEe) o - 38H £ A
D AAEH

Aol o] - 318F 4 2ALE A%t EF Scm 7HAG-AE
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Fig. 1. Map showing sampling stations.

KERRREGS, 1980).
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A% (A4 € ), F84¢ RIS i draTHS A
Aot ZEHeE AP, AL Cd-CuBr gz ¢
A+ 2 ascorbic acidd 22 £ AT FEE5E SAFEETA
2 A AU (AR, 1988 ; §3171%, 199%).
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& AAs7] 98t autoclaver2 120CoNA 1583 2@
AH&-3te .

A9 QAo gEde COD, 9¥EF (Bag ), $34%(C4,
Cu, Ph)LE 39t d4tdd S35 2 WE5 87508 55§
2 3 g3 EARE AAY A3t GF/C AHAZ A%
¥ ANEFE ALY ANEFY FEE COD 22 ppm, A4 32
ppm, 214+l 7.0 ppm, Cd 28 ppb, Cu 1.3 ppm, Pb 0.2 ppm®] %t

2) dgI1E ol &% A AswY 53

Ade e9EH AATYE HE] Y8t NEXAZXE
°] (20X10X10cm) 9} ¥-&71 (Fig. 2)& AFst L, 7|9 AEE
o) 3cmolA Hl253) vlg7tA] Aot ol AAGHE R
o 2ol §A317] 5t EFAA AH AANASL. W3UE F
LES7] (200)d ¥ nFHEE o] &3 A¢E 3n/mind
S HGAAT AR 2HEFE AQET] Yo AFE 54
stz 2/ AR F SAT FEATE PHeR HAEE
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Fig. 2. Schematic diagram of experimental system.



Table 1. Results of a particle analysis for three tidal flats

Staion  Cpynjangdae Gaewhado Bueunri

Item
Coarse sand <0.5 mm 323 0.21 002
Medium sand <025 mm 0.63 7.88 0.08
Fine sand <0.125 mm 5546 14.19 0.09
Very fine sand <0.063 mm 38.52 62.57 102
Silt & Clay 0063 mm> 216 15.15 98.79
Total % 100.00 100.00 100.00

Table 2. Characteristics of three tidal flats

Station

Ttems Unit Gaewhado Eueunri Chunjangdae
pH 7.66 7.36 179
ORP mV 173 211 227
LL. % 1.06 432 0.64
H,S mg/kg 0.015 0.003 ND
COD mg/kg 2587 13632 2260
POC mg/kg 885 6879 1594
PON mg/kg 697 1469 335
Cu mg/ke 10.3 258 43
Cd mg/kg 0.83 1.98 113
Pb mg/kg 173 293 225
Al oxide % 11.13 14.70 7.82
Fe oxide % 292 546 279
Mn_oxide % 0.035 0.110 0.034

fs}%it}. gz R BEFAA AYAL o) 271§ Had
W, E2AYE 5932% <0 N, A EE 228% 24 FFUY 9
EEX E 2S¢ 5 Uk ofdy AME Yol AX 9838
%E A 40 AddE v Jdx EA4E Byt

pHE ol27) Ade] 73602 2] AR B 40 AY
77950 A okt ol § FEE A k= (1997)7F FAREe o
2% ZZ N ZAME pH 85~9282 0 FR W3, F (1994)
7 FA L3F & Ao AR 71~89BR T AAFHog
woteh,

Arshetd A9 (ORP)E 34U AdolA 227 mVE Ast: A
173mVET £& & BAT, o)E g ZF(1998)] o3 &
B Z A0} ZEA R A HE 312 mvE T 100 mv ¥ goltt.

B AN Aol Ff8te fU]ed AR FYdE
(1L, 383 24 27% (CODsed), B4 &% (POC), 34 &
ZF(PON)Y 558 oy UAe o] B2 o2z Ao

2 T AYEY 2~gW ¥ FEE YERt 48 fU1EY
FANH YA ko] 1515% < A aA FI7eEe] 106%
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(191)°) 7153 9459 FANM d=F YA ke g
FAEF) Wated, U2 o] 20%9 F71EFE 25%, 40
%9 48%,80% W 10%ALE UYehdths 21 B 25 22
AAE Bgoy YA AAHL Ueguliich

A9 $5& FET 78 (Cu)7t 43~258 mg/kg wet base,
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Ra5e %7} 411
B A
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Fig. 3. Variations of COD concentration (a) and removal rate
(b) in each reactor with the tidal flats.
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=3d A4 633% oAUt

werlel AY Wdn 2 133 CODY 1ha % 124179
AASE FE ASNEE o2 A 0.75kg/ha/12 hr, AZ=
8 0.60 kg/ha/12 ha 2212 40 A8 0.55 kg/ha/12 hr ¢ AT
ol Ae 4M% (19959 AATAA A¥E AL columm
AN T 30~100kg/hath ¥ gholt) AT LSEHT
(1995)8] 2L colummEH A¥9 7z AFFsteln =
A A el Aol sk

2 4% 29 30 Ade 19 #d COD AAEL2 127 kg/ha/
dayolith. olgte AL AAE o) &H Aluts TEHARez
AEHE 20000 ha (F25 1996)9] BAANA AALD = = &
71E5%L 254 ton/day2 A4S Mg AE AR 3
F718 AAF 245 ton/dayE 19972 A BAE=GH 71E5FQ
AT Qat seAEY A4 (B4R 1998) COD AAZ, AF
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PR A 4A"E AABANA F71eGEY Al
of &g 718 Aoz Ads U

Y. A 4%4¢ AHgsd

dIEfe A9y LARFE FINNA HZE HFddes 99
EAZA #fdolA dds) 28 Aol AYAME JFEF
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HESH Lo 8 Hsted e 4T3 & oz dgA goh

AxAe] AAe F&a A YA F2 AAHAAH (Ni-
chols, 1983), 1 9o A& 4H 2 Ado FHozx AAJ}
ofFojAch 3 AW EAse 37t AW GFulEol BEF
E 99 HAAe Zdddn Hus o]l 93 (Cooke, 1992), 1L
A9 Al Fe, Ca% 718 H A2 claydA 5 93 g
g e Ao 283 glth (Nichols 1983).
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(1992)9) 218 v&$ 272 Ve A,

Bgrlel A dEn FEE a1y U4 99 1haT 1243
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Fig. 4. Variations of DIP concentration (a) and removal rate
(b) in each reactor with the tidal flats.
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Fig. 7. Variations of Pb concentration (a) and removal rate
(b) in each reactor with the tidal flats.
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Fig. 8. Variations of Cd concentration (a) and removal rate
(b) in each reactor with the tidal flats.
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