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The purpose of this study was to investigate the adsorption kinetics of heavy metals (Cu, Cd and Pb) using three tidal flat sediments
and two yellow loesses. The relationship between adsorption rate calculated by non-linear regression model and chemical parameters
was estimated. The contents of ignition loss (LL.) and Fe, Mn and Al oxides of yellow loess were higher 1.5~6 times than those
of tidal flat sediments. But the contents of silt and clay of tidal flat sediment in Eueunri was higher than others. Heavy metals
adsorption were occured rapidly in the intial 30 min and the concentration of adsorbed heavy metals were 4.1~14.7 ug/g for Cu,
2.8~16.7 ug/g for Cd and 43.4~101.7 ug/g for Pb, showing a high cumulative adsorption of 8~70% for Cu, 18~31% for Cd
and 19~52% for Pb after 3hr. In initial concentration of 0.5X107°M, adsorption rate of heavy metals by the tidal flat sediments
and yellow loesses was the sequence Pb>Cu>Cd. The adsorption kinetics of Cu, Cd and Pb was found to be one-site kinetic model.
Especially, in the case of Cu, there was a high negative (R*=—0.88~—0.99) linear correlation between chemical parameter such
as LL., Al oxide, silt and clay, and adsorption rate coefficients (K.) calculated by non-linear model.
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A = 234 Yok (Sparks. 1989). BHHE F849) kinetic A7 ba-
tcht} miscible displacement techniquesE ©]-§3l}, o] W&
A& o fo] BdH Ho| FFA, T4, LA FA W dA AFH FA JF YA %7] PB4 (Ogwada and
A, #3449 2 24982 s Bl € 71dE s A2 Sparks, 1985) AT F - @F g HWYg 5 Qo 2 4
42A Stk (You and Kim, 1999; 3, 1998). 32 Azt x dqt M= o] HAE7] AdY stirred-flow ¥HE71E ol &3t
oM AlYHT Qe AUFAYF BAst Ay FaAol 2A E 479 532 AZ & EAS /1A 329 Ady 239
FAEgen 53 Ade] eHER Ao BUT B =@ PEE o]439 F% (Cu, Cd, PH)Y &% kineticd #3321, =
o] 43 glont oo dig 7]xHQ AP BEF AAolo} g o) EAN FI1EE AAT AE S B} ZAo) v
8, JES Ax FAEL ATAZA FPFIAFYAA 24 Az dFE FA8ed ¢tk 2121 non-linear regression mo-
A Mgt Az FAE A%td T WA AL YR, del o83 FHEEE T o5 AW 2AF FFAA
o9 71Fd B¢ A7} £Y¥H I} (Choi et al, 1998, Na & #3)uxt o}
et al; 1996).
AEAN 54E de $559 AA &8 A7 22 944 2 U s
g AHEY s HoA gon 53 350 EF Aloly BY
Bhgo] #g A77F g0l #¥HI o (Schuster, 1991; Barrow 1. CHAAIZ
and Cox, 1992; Yin 1996). Ao\ RE FA EF dZo2 E g A3 Ade 240 AZ g AUy 3 A4
of|d dF H3Hoz o848 ¢ oy, A Aoy HFEJ A ARG P AHE FAE 39 MIZ AAE &4
W F559 HFgoY weE&E g 1 dFe wngd o AY, ARG Udo) ¢ vty ¥ s Aug dFde A
ARoltt. W&ol UF AT E F3 AN F359 4 A4l Rl Az Ad 23x yRER U2 FHE 44
Bojéx, olF 2 &BE HY # AdoH, FE AIA 5 ZFE o)L Aol FEE FY F4 AF YN Az 7
Fe4&ae 2go A% AT E WE F e oA U AL ALHIL Qe 594 FHAE AFTLRT
EYA S35 439 g3use £33 Yy¥HAo ofd i g9 E2318 3 B L A3 98 pH, ZEE %
ANzt gZFoln EFAM FF4&E 383 uh3a) gard 93 (LL), COD, ¥4 (Cu, Cd, Pb), 43} Fe, Mn, Al , 9 5¢
F35013d ojn FAe £5AE EA (rate-limiting step) 2 3. pHE A8 dAFE ST INKCl 402 111
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Fig. 1. Schematic of equipment for adsorption experiment.
(RC : Reactor chamber)

Table 1. Physio-chemical charateristics of the tidal flat
sediments and yellow loesses.

Sample Tidal flat sediment Yellow loess
Ttems Eueunri Gyewhado Chunjangdac Namhae Chungmu
pH 136 766 179 552 4m
IL. (%) 432 1.06 0.64 986 948
COD (mgkg) 13632 2587 2260 2,360 2238
Cu (mgkg) 258 103 43 68.1 686
Cd (mg/kg) 20 08 11 51 58
Pb (mgkg) 293 173 n5 114 196
Fe.0; (mgkg) 55 29 28 12 17
MO (mg/g) 011 003 004 016 0.8
ALO, (mgkg) 147 111 78 86 %4
(Fine Sand gy 02 593 658 736
Ve Fine Sand g 626 385 %0 153
OnrQayy sy 152 22 182 153
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Fig. 2. Cumulative adsorption concentration of Cu at an inf-
luent concentration of 0.5 mg/L with stopping flow at
30 min.
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Fig. 3. Cumulative adsorption concentration of Cu on tidal flat
sediments and yellow loesses at an influent concentra-
tion of 0.5 mg/L.
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Fig. 4. Cumulative adsorption concentration of Cd on tidal flat
sediments and yellow loesses at an influent concentra-
tion of 0.5 mg/L.
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Fig. 5. Cumulative adsorption concentration of Pb on tidal flat
sediments and yellow loesses at an influent concentra-
tion of 0.5 mg/L.
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Fig. 6. Cumulative adsorption concentration of Cu, Cd and Ph
in three tidal flat sediment with times.
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Fig. 7. Comparsions between the observed and predicted adso-
rption concentration of heavy metal with times.
a) the tidal flat sediment of Gyewhado
(b) the tidal flat sediment of Chunjangdae
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Table 2. Model parameters for adsorption kinetics of heavy metals (Cu, Cd and Pb) on tidal flat sediments and yellow loesses

Influent Adsorption
Item Station conc. Jw SE K. SE RMS
pg/L™! pg/s”! Lyg 'min”" gl
Eueunri 1717 423E+1 446E—2 1.26E—2 1.61
Gyewhado 240 469E—1 246E—1 1.53E-2 0.94
Cu Chunjangdae 250 19. 281E—-1 409E—1 245E-2 0.03
Nambhae 167.9 1.83E+2 2.13E—2 263E—2 59
Chungmu 63.1 260E+0 1.75E—-1 202E-2 19
Eueunri 70.7 373E+0 231E-2 1.89E-3 152
Gyewhado 163 6.04E—1 2.05E-2 1.22E-3 022
Cd Chunjangdae 500 161.0 135E+2 1.64E-3 143E—3 04
Namhae 271 412E+0 1.193-2 243E-3 10
Chungmu 19.0 8.52E—1 434E—2 435E-3 1.1
Eueunri 4952 510E+1 3.60E—2 595E-3 2898
Gyewhado 1839 9.10E+0 259E—2 2.56E—3 47
Pb Chunjangdae 1000 1522 4.04E+0 346E—2 272E-3 88
Namhae 4459 273E+2 1.73E-2 134E-2 46
Chungmu 303.3 149E+1 829E—2 1.19E-2 19.8

*) SE is standard error of the estimated parameter.

RMS is the root mean square which is defined by [RSS/ (n-p)1°, where RSS is residual sum of squares.
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Fig. 8. The relationship between Cu adsorption rate (K,) and
chemical parameter such as silt and clay (%), LL.
(%) and Al oxide (%) in three tidal flat sediments.
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