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Abstract

Food compost, having a higher organic contents than soil, could be an alternative material to prevent the proliferation of

heavy metals contamination in soil. In this study we used a convection-dispersion local equilibrium sorption model(CDE) and a

two-site non-equilibrium sorption model to find the effects on the adsorption and transportation of Pb by mixing food compost

with soil and we also tried to find the effect of velocity and concentration of the injected solution on the characteristics of Pb.

We measured Pb concentrations in injection-liquid and in effluent, and then applied them to CXTFIT program. As a result of

column experiments, some parameters(D, R, 8, ») used in two-site non-equilibrium adsorption model were obtained.

Characteristics of Pb adsorption and transport were analyzed using the parameters(D, R, j, w) obtained from the CXTFIT

program, We could know that mixed soil with food compost showed a higher adsorption capacity from the retardation factor(R)

calculated from the breakthrough curve(BTCs) of Pb. Rs of soil and mixed soil are 20.45, 37.45 respectively, indicating that the

adsorption and the transportation characteristics could be accessed quantitatively by using of two-site non-equilibrium

adsorption model.
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Table 1. EY E4

Characteristics Soil

pH 7.2
Organic Contents (%) 4.3
Particle Density (g/cm3) 2.42
Soil Texture Loamy sand
Sand (%) 79.6
Silt (%) 18.6
Clay (%) 1.8

Pb Conc. (mg/kg) nd

Table 2. £, =H|, =g/EL 48w

Comp. (%) Pb
Type pH , .
Moisture  Organic Ash | (mg/kg)
Soil 7.2 8.6 4.3 87.1 nd
Food compos | 8.5 26.5 55.1 18.4 nd
Mixed Soil 7.8 12.1 1.3 75.6 nd
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Table 4. R40i| TS &2 0|32 HaHn
Parameter Pore water velocity(cm/day)

33 100

peclet number(p) 27.73 52.52
Riitiing 37.45 122.3
8 0.73 0.375
) 0.44 0.51
Kinetic rate constant(kz, day~') 0.0957 0.0444
Regression 0.993 0.999
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Table 5. R7[2 g2l T BTC mts et 2=

Table 7. s=0i| ME &2 BTC WS ¢fer 2z

Organic content(%) Injection concentration of Pb
Parameter Parameter
11.3 4.3 10 ppm 50 ppm
pore—water velocity 33 33 pore—water velocity(cm/day) 33 33
Vol water content(cm3/cm3) 0.447 0.47 Vol water content(cm®/cm®) 0.458 0.447
Bulk density(g/cm3) 1.19 1.33 Bulk density(g/cm3) 1.17 1.19
Dispersion coefficient(D, cm2/day) 17.85 17.85 Dispersion coefficient(D, cmz/day) 17.85 17.85
Table 6. R7[2&E0| ME H9f 0|52 H H|w
. B resioied vabed | Dpgm)
Organic content(%) | —— bwoe el
Parameter 13 13 — - mlEUmR= 110 e
. . & e b Sppin ey R
3 — bwo-slie oo Rts l"' = z”-’ﬁ "
peclet number(p) 27.73 27.73 8 g ok /
Riting 37.45 20.54 g el
B 0.73 0.72 2 ‘—"
0 0.44 0.4105 k] A ol
Kinetic rate constant(k2, day—1) 0.0957 0.163 = )(‘
-
Regression 0.993 0.999 - e N
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e fe vlsgt a2 UEhigleH,
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S 3F2 o 4= T} Baskaran(1996)0f] olshd, o
wFEL Eoky} %_114 Ex mol ol e} 3224

0.00575t} & 22 Uik, 87150l Ao Eore
BTCs7} ®] Uepdg 425 02 masisic,

4.4, 520 T2 Hol o|SEXN

2 Aol AE Ao FUE= Wel BEE 10ppm3}

BOppm &2 3191 Wl o] o FEAS Tolstelc). Table 7
o] el whE o $EAS Hols}y] Sla
7 o] BAS Urehglch A% el AL 43
371 Slal 33

T, Tt AR BeE Hssh A ®
‘I—M—L— O]'IH

, T o o,
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Fig. 60ll= 7+ sl tigh 9o ol 554 A5kt o
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t}al gt} Table 82 %5 10ppm3t 50ppm e & 5}o]
FA519 S v 45522 BTCsZ CXTFIT code®] 2-&-A]#
AL v|HE two—site LA 2] parameters YEM AL

B =89 FRF9Y &9 a2 10ppmeollA
0.6956°.2 50ppme 0.73%c}t B 7He Uepjgle.
Bl Y F2ke] =S U= o= 10ppmoll4] 0.0162=
50ppm®] 0.44¢] vls 2 gk Yol A=Y o T

=
2l Ao AR o 4= e,

= 2o g%

Table 8. s=0f 2 H

Injection concentration of Pb

Parameter

10 ppm 0.975
peclet number(p) 27.73 27.73
Rﬂmng 66.31 37.45
8 0.6956 0.73
) 0.016 0.44
Kinetic rate constant(k2, day—1) 0.00174 0.0957
Regression 0.975 0.993
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T8)3 FE8H A, ko= 10ppm €] 0.001742t} 50ppm
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o 4= Sl
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O 2 kx| o 72 ulolst 4= 9lQir)

< 33cm/dayet 100cm/dayollA ] A AAFR)= Z+
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