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Concentrations and Component Profiles PAHs in Surface Soils and Wheat
Grains from the Cornfields Close to the Steel Smelting Industry in Handan,

Hebei Province
WU Di, WANG Yi-long, LIU Wei-jian, CHEN Yuan-chen, FU Xiao-fang, TAO Shu, LIU Wen-xin"

( Laboratory for Earth Surface Processes, Ministry of Education, College of Urban and Environmental Sciences, Peking University,
Beijing 100871, China)

Abstract: In this study, paired surface soil and mature wheat grain samples were collected in the cornfields near the large Handan
Steel Manufacturer; and the total concentrations and compositional profiles of the parent PAHs were measured, then the spatial
distribution characteristics and correlation with total organic carbon fractions in soil were determined. Accordingly, a preliminary source
identification was performed, and the association between PAHs in surface soil and wheat grain was briefly discussed. The median
concentration of total PAHs in surface soils from the cornfields of Handan was 398.9 ng-g~' (ranged from 123.4 ng-g™"' to 1 626. 4
ng-g~", where around 18% and 10% of all the studied soil samples were over the corresponding quality criteria for total PAHs and
B[ a]P in soils, respectively. The MMW and HMW species were the main components in the compositional profiles of surface soils.
Based on the specific isomeric ratios of PAHs species, coal/biomass combustion and transportation fuel (tail gas) were the dominant
mixed sources for the local PAHs emission. The fractions of surface soil TOC had significant positive correlations with the total PAHs
and also with the individual components with different rings. In addition, the median concentration of total PAHs in wheat grains
collected in the cornfields near the Handan Steel Manufacture was 27. 0 ng+g ™" (ranged from 19.0-34. 0 ng-g~"). The levels in wheat
grains were not high, and lower than the related hygienic standards of food proposed by EU and China. The LMW and MMW PAHs
with 2 to 4 rings occupied a larger proportion, more than 84% of the total PAHs, which was largely different from the component
profiles in surface soils. This situation suggested that the local sources of PAHs in wheat grains may originate not only from surface soil
via root absorption and internal transportation, but also from ambient air through dry and wet deposition on the leaf surface (stoma).

Key words :steel smelting; PAHs; cornfield surface soil; wheat grain; distribution characteristics
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Fig. 2 Statistics of total PAH concentrations in surface soils from the cornfields of Handan
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ACY ACE FLO PHE ANT FLA PYR BaA CHR BbF BkF BaP IedP DahA
ACE 0.90
FLO 0.89 0.95
PHE 0. 86 0. 85 0.87
ANT 0.92 0.83 0. 86 0.94
FLA 0.94 0.83 0.82 0.91 0.96
PYR 0.92 0.82 0. 80 0.92 0.95 0.98
BaA 0.93 0.82 0.79 0. 86 0.93 0.97 0.97
CHR 0.94 0. 83 0. 80 0. 87 0.93 0.97 0.97 0.99
BbF 0.92 0.82 0.77 0. 86 0.91 0. 96 0.96 0.98 0.98
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BaP 0.92 0.82 0.78 0. 84 0.91 0.96 0.96 0.99 0.98 0.98 0.98
IedP 0.89 0. 82 0.77 0. 85 0.87 0.90 0.91 0.94 0.93 0.93 0.92 0.95
DahA 0.78 0.74 0. 67 0. 80 0.78 0. 381 0.82 0.85 0. 82 0. 85 0.85 0. 86 0.94

BghiP 0.87 0. 81 0.76 0. 86 0. 86 0.90 0.91

0.93 0.92 0.94 0.93 0. 94 0.98 0.94
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Table 2 Spearman correlation coefficients between individual PAH species in wheat grains from the cornfields of Handan

ACY ACE FLO PHE ANT FLA PYR BaA CHR BbF BkF BaP ledP DahA
ACE 0.53*
FLO 0.68™ 0.84™
PHE 0.59" 0.56™ 0.72™
ANT 0.70* 0.55™ 0.71™ 0.91™
FLA 0.42™ 0.21™ 0.40™ 0.65™ 0.68™
PYR 0.32™ 0.17™ 0.38" 0.36™ 0.41™ 0.72"
BaA 0.21™ 0.12 0.29™ 0.16" 0.24™ 0.56™ 0.89™
CHR 0.28" 0.20™ 0.32™ 0.40™ 0.45™ 0.67™ 0.80™ 0.80"
BbF 0.39™ 0.23™ 0.29™ 0.58™ 0.59™ 0.59™ 0.44™ 0.38" 0.71™
BkF 0.28" 0.18™ 0.26™ 0.52™ 0.51™ 0.53" 0.38™ 0.29™ 0.59™ 0.89™
BaP 0.16* 0.09 0. 05 0.29" 0.24™ 0.23™ 0.22™ 0.11 0.33" 0.54™ 0.53™
IedP 0.29" 0.18™ 0.21™ 0.49™ 0.46™ 0.53™ 0.47" 0.39™ 0.66™ 0.8 0.83™ 0.68"
DahA 0.30™ 0.20™ 0.17* 0.49™ 0.44™ 0.37™ 0.14" 0.00 0.34™ 0.69™ 0.63™ 0.46™ 0.60™
BghiP 0.39" 0.32™ 0.34™ 0.63™ 0.63™ 0.56™ 0.31™ 0.19™ 0.52™ 0.8 0.83" 0.56™ 0.83™ 0.70™

1) # #5% P<0.05, * * #5 P<0.01
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