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Effect of Water-Thoroughly-Rinsing in the Artificially Metal-Contaminated Soil
Preparation on Final Soil Metal Concentrations
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Abstract : Artificially metal-contaminated soils have been widely used for lab-scale soil washing and soil toxicity experiments. The
artificial soil contamination methods consist of 1) first equilibrating soils with heavy metal solution, 2) filtrating or centrifuging soils
from the mixture and 3) finally drying the soils. However, some of those artificially contaminated soil experiments have not clearly
shown that the soils were thoroughly rinsed with water prior to conducting experiments. This study investigated the amount of heavy
metal release from the artificially metal-contaminated soil by pre-water-rinsing. Three different artificially metal-contaminated soil
preparation methods were first evaluated with Cd and Pb concentrations of soil. Then, this study investigated the effect of pre-
water-rinsing on the Cd and Pb concentration of the artificially contaminated soil. Heavy metal concentrations of the soil produced by
equilibrating and drying the metal solution-soil were significantly reduced by pre-water-rinsing. The results of the study implied that
experimental results would be significantly distorted when the artificially heavy metal-contaminated soils were not thoroughly water-
rinsed prior to conducting experiments. Therefore, the initial heavy metal concentration of the artificially contaminated soil should be
determined after thoroughly rinsing the soil that was previously obtained through the adsorption and dry stages.
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Table 1, Soil experimental studies used artificially heavy metal-contaminated soils

aqueous solution

References Contamination Methods Heavy metal used equilibrated Soil Purpose of study
Mulligan et al? Filtered and dried after equilibrated Ni, Cd NiClz, Cd (NOg)2 Silt loam Flushing
Xu and Zhao” filtered and dried after equilibrated Cu Not shown Sandy soil Flushing

Cu(NOg)2
Yipetal? Centrifuged, rinsed with water Cu, Zn, Pb Zn(NOg), Clay loam Flushing
Pb(NOs).
Lock and Janssen® Mixed and dried Zn ZnCly Eﬁg?:;gcﬁgg Toxicity
CUSO4 . 5H20
. o Pb(NOs). .
7
Luo et al, Mixed and air dried Cu, Pb, Zn, Cd 780 - TH,0 Sandy loam Flushing
Cd(NOg). - 4H,0
Coughtrey et al ? Mixed Pb, Zn, Cd Cadmium oxide Not shown Toxicity
Smit and van Gestel” Mixed Zn ZnCls (Notzsi’;;'('jﬁe 9 Toxicity

il
ot o
i
i)
=2
B
u)
e

2,
oﬁ?lr’, J

[}

re

re

-
2
)
s
> ofy
i
oly % o
=< @
I

i
o
e
Ei
< L oop oy

fiool Moo BNO1 Ao O

it ofn 0% Ly

=N >~ e o

g

o

ol

l

b

%
oo ﬁlllzg

e
-
rir
)
3

(HA] Brolatol A A Fako] HBAN
10, 2 mm)& Eatol A2S AU A2A T A
EoF B4 Table20] AAIF uhe} ek
+71% =2 Soil Science Society of America (SSSA)<]
Loss on ignition method'"E o]-g-ate] EA8}91, EF pH
+ SSSA 2] pH determination in water method'"E 7|Fo 2

o

Table 2, Soil characteristics

Characteristics Measured values
Organic matter contents (%) 45
pH 6.2
Soil texture Loamy sand
Porosity 0.418
Permeability 334 x 10% cm?
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