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Fate of “C-Labeled Naphthalene in Field Lysimeter with Growth of Wheat Plants
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Abstract: Outdoor lysimeter with wheat plant growth was used to investigate the environmental fate of “C-labeled naphthalene in soil. Re—
sults showed that gaseous loss was the main pathway to reduce the naphthalene in soil, and 84.4% of initially applied “C was evaporated from
soil as *CO,. Wheat plants markedly enhanced the gaseous loss, by 43.5% and 190.3% for mineralization and volatilization loss, respectively.
After a growth cycle of wheat, 1.7% of initial applied “C remained in the soil. Determination of the vertical distribution of the radioactivity
showed that the highest content was located in the top 10 c¢m soil layer, followed by the 10~20 c¢m soil layer. In view of the detectable radioac—
tivity found in the leachate, vertical migration of naphthalene could result in serious contamination of ground water. The wheat plants con—
tained 0.003% of the initial “C, while the radioactivity detected in the wheat grains corresponded to 0.16 mg-kg™ of naphthalene contamina—
tion in the grains, indicating the adverse effect of polyaromatic hydrocarbons (PAHs ) in soil on food safety.
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Figure 1 Test system to quantify the mineralization and volatilization

of “C-labeled chemicals from plant and soil surfaces separately
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Table 1 Gaseous “C-labeled loss of naphthalene

HUFE LA HHELIFE  “CO TEaNIEE  MdiRE
S A 22.40% 6.06% 28.46%
Y 3 0.11% 46.41% 46.52%

T4 0.16% 21.77% 21.93%

MR 0.27% 68.18% 68.45%
SYEEN] I 0.08% 3.04% 3.13%
LY 0.02% 1.30% 1.32%

MFE 0.10% 4.35% 4.45%
IS b ND 3.05% 3.05%
L7 ND 1.48% 1.48%

JFE ND 4.57% 4.57%
ZpREly Ao ND 0.86% 0.86%
Y] ND 0.45% 0.45%

B ND 1.31% 1.31%

SNRE 23.14% 84.47% 107.61%
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Table 2 Effect of plants on gaseous loss of naphthalene
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Table 3 "“C—chemical content in soil

INZEA A REES % R Y /me kg
A 2.74 3.65
SrBER 2.54 3.39
Eiiipasd] 1.81 241
Z 1.73 2.30
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Figure 2 Vertical distribution of “C-chemical in soil
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Table 4 “C—chemical content in wheat shoots
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