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Fig. 1  Effect of residual Na,S,O4 concentration on recoveries of
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Table 1 RSD value and ¢ value of recoveries of PAHs in different Vitamin C concentration
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(% ,n=3) ! (% ,n=3) ! (% ,n=3) ! (% ,n=3) !
% 0.9 0.448 5.6 0.946 4.5 0.519 1.1 0.829
e 3.3 1.496 13.5 0.761 3.4 1.348 2.2 0.494
7 0.7 0.091 7.1 0.380 3.7 1.113 1.6 0.325
5 1.7 0.733 6.2 0.692 2.6 0.714 0.9 0.753
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oy 2.7 1.501 15.9 0.797 2.8 1.760 2.1 0.069
B 2.7 0.917 6.6 0.474 1.9 0.507 2.2 1.291
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Accurate Determination of Polycyclic Aromatic Hydrocarbons in Soil
Remedied with Sodium Persulfate

YANG Qing
(Shanghai Geotechnical Engineering Detecting Center Co., Lid; Shanghai Geological Engineering Exploration
(Group) Co. , Ltd, Shanghai 201900, China)

HIGHLIGHTS

(1) Residual sodium persulfate oxidant may further oxidize polycyclic aromatic hydrocarbons ( PAHs) during
sample preparation.

(2) Residual sodium persulfate has significant influence on the determination of acenaphthylene, benzo( a) pyrene,
2 —fluorophenol and 2,4 ,6 — tribromophenol.

(3) Vitamin C can effectively reduce the residual sodium persulfate in soil after remediation.

Vitamin C

Collection of
remedied samples

f 3 ——>| Conclusions

GC-MS analysis

ABSTRACT

BACKGROUND: Polycyclic aromatic hydrocarbons ( PAHs) are a series of carcinogenic, mutagenic and
teratogenic hydrocarbons with high octanol — water partition coefficients, which are easily adsorbed by soil particles
and affect the environment and human health. Sodium persulfate (Na,S,0,) oxidation method to remediate PAHs
in organic contaminated soil is a more commonly used method in recent years both domestically and internationally.
However, at the present stage, the urgent problem to be solved in measuring the content of PAHs in the remediation
soil and evaluating the effect of soil remediation is that if sodium persulfate remains in the soil, the oxidation
reaction of PAHs may be further accelerated due to the high extraction temperature in the sample pretreatment
process.

OBJECTIVES: To develop an accurate method to determine PAHs in soil after remediation.

METHODS ; The effects of no reductant and pre — added reductant — Soxhlet extraction on the recoveries of 16
polycyclic aromatic hydrocarbons and 6 substitutes in soil after remediation were investigated using gas
chromatography — mass spectrometry (GC — MS).

RESULTS: The results showed that the method of pre — added reductant ( Vitamin C) was better than no
reductant. The PAHs recoveries of pre — added reductant and no reductant were 76. 2% -110.0% and 6.0% -
72.4% , respectively.

CONCLUSIONS: The comparative analysis showed that adding reducing agent before sample extraction could
effectively eliminate the influence of residual sodium persulfate and improve the accuracy of PAHs determination
results in soil after remediation. This study provides a new method for the accurate determination of PAHs in soil
after remediation.

KEY WORDS: polycyclic aromatic hydrocarbons; sodium persulfate; contaminated soil; chemical oxidation

remediation; Vitamin C; Soxhlet exiraction; gas chromatography — mass spectrometry
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