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ABSTRACT

In analyzing heavy metals in soil samples, the standard protocol established by Korean Minstry of Environment (KSTM)
requires two different pretreatments (A and B) based on soil particle size. Soil particles <0.15 mm in diameter after
sieving are directly processed into acid extraction (method A). However, if the quantity of soil particles <0.15 mm are not
enough, grinding of the particles within 0.15 mm ~ 2 mm is required (method B). Grinding is often needed for some field
samples, especially for the soil samples retrieved from soil washing process that contain relatively large-sized soil grains.
In this study, two soil samples with different particle size distribution were prepared and analyzed for heavy metals
concentrations using two different pretreatment to investigate the effect of grinding. The results showed that heavy metal
concentrations tend to increase with the increase of the fraction of small-sized particles. In comparison of the two
pretreatments, pretreatment A yielded higher heavy metal concentration than pretreatment B, indicating significant
influence of grinding on analytical results. This results suggest that the analytical values of heavy metals in soil samples
obtained by KSTM should be taken with caution and carefully reviewed.
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Table 1. Sieve scale size used for particle size analysis
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Sieve (#, mesh) 4~10 10~20 20 ~40 40 ~ 60
Particle size (d, mm) 4.75 ~2.000 2.00 ~0.841 0.841 ~0.040 0.040 ~0.250
Soil classification Gravel Coarse sand Medium sand
Sieve (#, mesh) 60~ 100 100 ~ 140 140 ~200 200 under
Particle size (d, mm) 0.250 ~ 0.150 0.150 ~0.105 0.105 ~0.075 0.075 under
Soil classification Fine sand Sludge
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Fig. 1. Soil sample pretreatment methods for metals analysis.
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Table 2. Particle size analysis _ Raw soil (NS-1, NS-2)
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Sieve Particle size NS-1 NS-2 Soil
(#, mesh) (d, mm) (%) (%) classification
4~10 4.750 ~2.000 7.81 11.77 Gravel
10~20 2.000 ~0.841 9.02 6.17 Coarse sand
20 ~40 0.841 ~0.040 24.82 18.34
Medium sand
40 ~ 60 0.040 ~ 0.250 18.74 19.09
60 ~ 100 0.250 ~0.150 7.21 9.01
100 ~ 140 0.150 ~0.105 478 5.26 Fine sand
140 ~ 200 0.105~0.075 2.48 1.12
200 under 0.075 under 25.15 29.24 Sludge
Table 3. Particle size analysis  Washed soil (WS-1, WS-2, Medium sand, Fine sand )
Sieve Particle size WS-1 WS-2 Medium sand Fine sand Soil
(#, mesh) (d, mm) (%) (%) (%) (%) classification
4~10 4.750 ~2.000 0.84 0.52 0.89 0.15 Gravel
10~20 2.000 ~ 0.841 16.17 7.94 11.11 3.28 Coarse sand
20~40 0.841 ~0.040 57.06 36.42 50.79 35.18
Medium sand
40 ~ 60 0.040 ~ 0.250 20.00 35.06 28.31 4435
60~ 100 0.250 ~0.150 1.87 9.09 5.60 991
100 ~ 140 0.150 ~0.105 0.17 2.24 0.32 0.79 Fine sand
140 ~ 200 0.105~0.075 0.16 0.85 0.08 0.15
200 under 0.075 under 3.72 7.87 2.90 6.19 Sludge
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Table 4. Particle size analysis _ Sludge soil (SS-1, SS-2)

B9 A 22A] WPl B34 el v

rr
o2
o

67

Sieve Particle size SS-1 SS-2 Soil
(#, mesh) (d, mm) (%) (%) classification
4~10 4.750 ~2.000 0.98 0.04 Gravel
10~20 2.000 ~ 0.841 0.91 0.49 Coarse sand
20~40 0.841 ~ 0.040 7.17 8.29
Medium sand
40 ~ 60 0.040 ~ 0.250 19.96 17.79
60~ 100 0.250 ~0.150 19.68 15.89
100 ~ 140 0.150 ~0.105 13.18 9.41 Fine sand
140 ~ 200 0.105~0.075 422 434
200 under 0.075 under 33.91 43.76 Sludge
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*sample pretreatment(A): wind-dry = 10 mesh sieve(grid interval 2.0 mm) = 100 mesh sieve(grid interval 0.15 mm)
*sample pretreatment (B): wind -dry = 10 mesh sieve(grid interval 2.0 mm) = grinding with mortar = 100 mesh

sieve (grid interval 0.15 mm)

Fig. 2. Heavy metals concentration by soil sample pretreatment methods of raw soil (NS-1, NS-2).
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Fig. 4. Heavy metal loads of different particle sizes of raw soil (NS-1, NS-2).
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Fig. 5. Heavy metals concentration by soil sample pretreatment methods of washed soil (NS-1, NS-2, Medium sand, Fine sand).
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Fig. 6. Heavy metals concentration by particle size of washed soil (WS-1, WS-2, Medium sand, Fine sand).
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Fig. 8. Heavy metals concentration by soil sample pretreatment methods of sludge (SS-1, SS-2).
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