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Fate of Heavy Metals in Three Taiwan Agricultural Paddy Soils
I. Analytical Analysis
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ABSTRACT

In order to control the pollutants transported from subsoils to groundwater and contamin-
ated the irrigation water, the simulated model is a tool to evaluate solute of heavy metals .
transportation in soils and assess the quality of irrigation water. One-dimension convection-

dispersion-diffusion equation was employed to compare with experimental parameters of




isothermal sorption of batch experiments and miscible displacement experiments, to substi-
tute into analytical analyses, and simulate the movement of Cu and Cd solutes in Taoyuan,
Hsilo, and Taitung soils.

The limiting factors for simulation caused the errors between the experiment of sorption,
miscible displacement, and analytical analyses. The simulated model can be modified to sel-
ect the low values of partition coefficient(K) and bulk density( ) in each soil horizon. All
simulated analyses shown that the lower K value decreases the significant factor of in analy-
tical analysis. Decreasing the bulk density increased the porosity and average velocity, and
therefore, caused the breakthrough curve shifted to left hand side and closed to the practical
results of experiments.

The leaching experiments of miscible displacement used 250mg/l concentration of Cu
and Cd, it can be detected the Cu and Cd in effluent after 5 to 10 hours of leaching period in
Taoyuan acidic soils, and 30 to 50 hours in Taitung soils. There are no Cu and Cd can exam-
ined in effluent of Hsilo soils, after 100 hours leaching experiments in soil column. Hence,
according to the standard levels of contaminating irrigation water 0f0.2mg/! for Cu, 0.01mg/1
for Cd, and groundwater table of 1m, it is predicted to take a long period of time transported

from subsoils to groundwater as pollutants.
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HE TR R R B pH meTE FHESE PRt 7R R R
(cm) % (g/cm®) (%) (cmol/kg)
PkE
00-10 16.1 423 41.6 SiC 3.8 1.33 2.09 7.94
10-20 16.2 422 41.6 SiC 49 1.33 2.05 7.41
20-30 19.6 38.8 41.6 SiCL 4.7 1.61 1.66 6.54
30-40 8.7 494 419 SiC 4.7 1.56 1.31 7.99
40-50 15.2 46.1 38.7 C 49 1.45 1.06 8.57
B
00-10 15.7 32.7 51.6 SiCL 6.6 1.18 1.92 8.97
10-20 13.9 37.1 49 SiCL 7.7 1.34 1.86 895
20-30 04 47.8 51.8 SiC 8.1 1.38 1.34 9.06
30-40 0.1 51.2 48.7 SiC 8.0 1.50 1.50 11.41
40-50 1.1 475 51.4 SiC 8.0 1.43 1.43 11.15
EH
00-10 26.1 25.1 48.8 L 72 1.22 2.19 5.29
10-20 21.2 26.0 52.8 SiL 7.4 1.40 1.51 5.00
20-30 255 17.9 56.6 SiL 8.0 1.39 0.56 451
30-40 15.6 13.8 70.6 SiL 8.1 1.50 0.44 1.58
40-50 83 16.4 75.3 SiL 82 1.57 0.37 0.95
* SiC:Silty Clay, SiCL:Silty Clay Loam, C:Clay, CL:Clay Loam, SL:Sandy Loam, L:Loam,

Sil:Silty Loam
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RO H MR Ty AT 240N - B B HRN =L
SRGE - SR 1T S B HE R IR I MR e R R AR EE
BAER - ERTEARRRERSS R RBKE
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HET-SZH > MESBMAHEBRELBRETOHE
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B SF] S SR YA R S - SRR 1T R Y S PR - SR T2 %
e B 25 47 iy TR O R R e ST OB T B AR -
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