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Effect of Soil Grinding on Total Concentrations of As and Pb
in Soil Determined by aqua regia Method

Jinsung An * Gihyeon Yu - Kyoungphile Nam*
Dept. of Civil & Environmental Engineering, Seoul National University

ABSTRACT

The effect of soil grinding on total As and Pb concentrations determined by aqua regia method was examined. Among six
field-collected, air-dried soil samples tested, soils A, B, C, and E were directly sieved through a 150-um sieve without
grinding and showed 2.18 to 3.03 times higher total As concentrations and 2.62 to 3.45 times higher total Pb
concentrations than those of the soil samples prepared to allow all soil particles to pass through the 150-pum sieve by
grinding. The reason can be ascribed to the fact that those soils contain fine particles (i.e., < 150 um in diameter) only 4.6
to 6.8% of the total soil weights. On the other hand, for D and F soils, fine particles smaller than 150 pm accounted for 57
and 46%, respectively, so that the effect of grinding on As and Pb concentrations were relatively low (As: 1.15 and 1.23
times, Pb: 1.36 and 1.49 times, respectively). The result demonstrates that grinding prior to 150-pum sieving is necessary to
ensure the homogeneity of soil samples and hence to obtain more accurate heavy metal concentrations in soils. This is
especially true for soil samples with less fine soil particles and/or microaggregates (i.e., below 150 um).
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e effect of grinding on heavy metal concentration in this study.

PAEZ YL, ZH} 150-um AAES Y hFig.
1). Gyral Grinderg ©]&3l 3t EMX 8= EF
150-um & FSH3ch

150-um AE 533 EYAE 3¢S 100mL Teflon
vesseloll ¥l 21 mLe] HCl, 7mLe HNO;¢} &3st
3 heating blockol|4] 105°C7HA] 3] 7Fgatar 247t
B AAAZ] F 0.45-um BEIE T o]
H A8 o $55 AEZ23So=rtdaptEi37]
(inductively coupled plasma atomic emission spectrometry;
ICP-AES)E ol83}e] A5t Mt il 2 &
A gL MEUda FAAHYEEF 7] 7] (national
instrument center for environmental management; NICEM)
oA &Y.

Agol] AR EGE F 2-mm AAETES F3YS
el P=REE I flal AR DES s}

ot} 4 WHAGESE 475mm), 10 WHESE 2 mm),

2



EPAES] Fh7E GREAEE )83k v

et

fr

ol ek 24 Al viAle dF 27

Table 1. Effect of soil sample grinding on total concentrations of As and Pb determined by aqua regia digestion method

Soil sample® 150-um sieving following grinding 150-pum sieving only (no grinding)
ID As conc. (mg/kg) Pb conc. (mg/kg) As conc. (mg/kg) Pb conc. (mg/kg)
A 37.5 49.6 90.5 130
B 53.8 934 163 253
C 57.8 88.2 155 244
D 202 420 233 570
E 26.5 58.8 57.9 203
F 173 484 213 723

# All soil samples used in this study were passed through 2-mm sieve after air-drying.
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Table 2. Soil particle size distribution presented as cumulative percentage of soil that passed through sieves (unit: %)
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Soil sample Sieve number (diameter)
ID #10 (2 mm) #20 (0.85mm)  #40 (0.425mm)  #60 (0.25mm)  #100 (0.15 mm) #200 (0.075 mm)
A 100 99.1 854 33.0 5.36 3.49
B 100 99.1 89.7 36.0 477 2.61
C 100 98.5 76.3 31.5 5.34 3.40
D 100 90.0 79.1 67.3 45.9 40.6
E 100 96.4 74.5 22.0 6.77 5.23
F 100 96.5 88.9 75.2 572 542
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