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ABSTRACT

This study was implemented as a part of the experiment to develop two kinds of soil-based Benzo[a]pyrene (BaP)
proficiency testing materials (PTMs) for soil analysis. A test was carried out for the check of solubility of the reference
material (high purity reagent) using several solvents. Another test was also conducted for the evaluation of homogeneity
and stability of two kinds of candidate soil reference materials. The test analysis of BaP in terms of the candidate materials
was conducted according to the Standard Soil Analytical Methods by Ministry of Environment. Dissolution of the
reference material was shown to vary depending on solvent type and was higher in the order of Dichloromethane >
Acetone > Acetone/MeOH (9 : 1) > N- hexane. In addition, the slope on calibration curve for BaP standard solutions was
largest on BaP standard solutions prepared with dichloromethane of the tested solvents. Such tendency appeared egually in
the commercial BaP standard solution. Therefore, it is thought to be reasonable to use dichloromethane as the solvent in
case of the standard stock solution that is used for the measurement of BaP concentration in soil. ISO 13528 and [UPAC
protocol were used for verification of homogeneity on the two kinds of soil candidate materials, Both candidate materials
were sufficiently homogeneous. Stability assessment of the two candidate materials was made according to ISO Guide 35
and the result showed that both batches did not have any long-term and short term stability issues that might occur during
shipping. However, monitoring results of BaP concentration in soil showed that BaP concentration of the two batches
measured at 15 days after the sample preparation was reduced by about 24~37% compared with that of the samples
measured on 0 day of the sample preparation. Identification was done with several treatments such as irradiation and
sterilization etc. The major cause was shown to be irradiation to the samples.
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Fig. 1. Particle size distribution of soil candidate PTMs.
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Fig. 2. Photograph on dissolution of high purity reagent BaP by different solvents used for preparing BaP standard stock solution.
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Fig. 3. Comparison of calibration curve by different BaP standard stock solutions prepared using various solvents.
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Table 1. Summary of homogeneity test results for soil cadidate PTMs

55

Mass fraction (mg/kg)

BaP-I BaP-II
Average 3.67 523
Sy 0.09 0.10
KS A ISO 13528 S 0.17 0.11
Sp N 0.06
030 0.17 0.24
§53<030 Accept Accept
5 0.03 0.01
55 0.01 0.004
IUPAC proocol 0.30)? 0.03 0.06
Fi (0307 + Fss,? 0.08 0.12
52 <F1 (0307 + Fss,> Accept Accept
*: negtive
Table 2. Statistical results of long term stability study of BaP in soil candidate PTMs
Analysis of Data Parameter BaP-1 BaP-I1
Intercept, b0 2.46 3.90
. Slope, b1 —0.0003 —-0.04
Linear
. s (b1) 0.03 0.04
Regression .
t-factor
(t0.95, n-2)*s(b1) 0.1l 0.18
ANOVA p-value 0.99 0.46
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Table 3. Results of short term stability of BaP in soil candidate PTMs by different storage conditions
0.5 month 1 month
Analyte
-20°C 4°C -20°C 4°C

BaP-1 Averg.conc. (mg/kg) 233 2.37 243 2.36
SD (mg/kg) 0.058 0.021 0.07 0.025
CV (%) 2.5 0.9 3.0 1.0
Rt 0.983 1.03
uRt 0.026 0.032
(Rt + uRt) 1.009 1.061
(Rt—uRt) 0.957 0.998

BaP-I1 Averg.conc. (mg/kg) 3.83 3.72 3.72 3.67
SD 0.09 0.021 0.014 0.05
CV (%) 23 2.1 0.6 1.4
Rt 1.01 1.014
uRt 0.032 0.015
(Rt + uRt) 1.042 1.028
(Rt —uRt) 0.979 0.998

6

—@— Benzo(a)pyrene - |
—C— Benzo(a)pyrene - I

Concentration (mg/kg)
Now

0 20 40 60 80 100 120 140 160 180 200
Duration (day)

Fig. 4. Graphical illustration of trend of long term stability study
for soil BaP candidate PTMs at storage condition of —20°C.
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Fig. 5. Comparison of BaP concentration in soil by different
treatments.
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