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Factors Affecting Benzene Diffusion from Contaminated Soils to the Atmosphere

and Flux Characteristics

DU Ping', WANG Shi-jie’, ZHAO Huan-huan', WU Bin', HAN Chun-mei’, FANG Ji-dun', LI Hui-ying’,
Hosomi Masaaki®, LI Fa-sheng'

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. Beijing Key Laboratory for Risk Modeling and Remediation of Contaminated Sites, Beijing Municipal
Research Institute of Environmental Protection, Beijing 100037, China; 3. BCEG Environmental Remediation Co. , Ltd. , Beijing
100045, China; 4. Department of Applied Chemistry Graduate School of Engineering, Tokyo University of Agriculture and Technology,
Tokyo 184-8588, Japan)

Abstract: The influencing factors of benzene diffusion fluxes from sand and black soil to atmosphere were investigated using a flux
chamber (30.0 ecm X 17.5 em x29.0 c¢cm). In this study, the benzene diffusion fluxes were estimated by measuring the benzene
concentrations both in the headspace of the chamber and in the soils of different layers. The results indicated that the soil water content
played an important role in benzene diffusion fluxes. The diffusion flux showed positive correlation with the initial benzene concentration
and the benzene dissolution concentration for both soil types. The changes of air flow rate from 300 to 900 mL-min~" and temperature
from 20°C to 40°C resulted in increases of the benzene diffusion flux. Our study of benzene diffusion fluxes from contaminated soils will

be beneficial for the predicting model, and emergency management and precautions.

Key words : benzene ; contaminated soil ; diffusion flux; flux chamber;flux characteristics
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Table 1~ Physical properties of soils used in this study

A w+t wt
e /g cm 3 1.5~1.6 0.8
/g cm 3 2.7 2.5
LR/ % 1.2 9.5
BALEEER/em® cem 3 0.41 ~0.44 0. 68
HERMAL(N, , BET) /cm?-g~! 7.769 26. 563
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Fig. 1 Overview of the experimental chamber
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Table 2 Experimental series

ke s A L g Al EL Py AP I
WG HHERA 2’/:1}?1: ’?1 j:g%/ ;’jk " / iLj‘rﬁllLr% ! i/ °C %%}zﬂﬂ
S1 15 0.4 +0.002 25 ~26 5
S2 30 0.3 +0. 001 24 ~26 5
S3 50 0.4 +£0. 005 25 5
4 50 10 0. 002 690 25 ~28 7
S5 Wt 50 20 £0.4 25 7
S6 80 0.6 £0. 001 25 7
S7 100 0.6 £0. 003 25 7
S8 50 0.5 +0. 001 300" 25 5
S9 50 0.4 0. 001 600 " 25 5
S10 50 0.2 +0.002 900 * 25 5
Bl 7.5 25.0+£2.0 25 7
B2 15 25.0+2.0 25 7
B3 30 25.0+2.0 25 ~27 7
B4 50 25.0£2.0 25 ~27 7
B5 21 50 10.0 +£0.5 690 25 ~27 7
B6 50 40.0 £2.5 25 ~27 11
B7 100 25.0+2.0 25 10
B8 50 25.0£3.0 20 7
B9 50 25.0+2.5 40 5
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Fig. 2 Benzene mass balance for each experiment
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Fig. 3 Changes of benzene fluxes over time in sand and black soil
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Table 3 Air-filled porosity in soils with different water contents

i H S3 S4 S5 B4 B5 B6
+ S KE % 0.4 10 20 25 10 40
FEASFLBRE/ cm® - om 3 0.42 0.326 0.274 0. 441 0. 602 0.29
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Fig. 4 Characteristics of mean benzene flux under various soil water contents
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Fig. 5 Correlation between the original benzene

concentration and the mean flux
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Fig. 7 Change of gas phase benzene concentration with different flow rates
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in headspace and soil at different temperature
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