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Concentrations of Mercury in Ambient Air in Wastewater Irrigated Area of

Tianjin City and Its Accumulation in Leafy Vegetables

ZHENG Shun-an"? | HAN Yun-lei’, ZHENG Xiang-qun’

(1. Rural Energy & Environment Agency, Ministry of Agriculture, Beijing 100125, China; 2. Agro-Environmental Protection
Institute, Ministry of Agriculture, Tianjin 300191, China; 3. Chinese Association of Agricultural Science Society, Beijing 100125,
China)

Abstract: Gaseous Hg can evaporate and enter the plants through the stomata of plat leaves, which will cause a serious threat to local
food safety and human health. For the risk assessment, this study aimed to characterize atmospheric mercury (Hg) as well as its
accumulation in 5 leafy vegetables (spinach, edible amaranth, rape, lettuce, allium tuberosum) from sewage-irrigated area of Tianjin
City. Bio-monitoring sites were located in paddy ( wastewater irrigation for 30 a) , vegetables (wastewater irrigation for 15 a) and grass
(control) fields. Results showed that after long-term wastewater irrigation, the mean values of mercury content in paddy and vegetation
fields were significantly higher than the local background value and the national soil environment quality standard value for mercury in
grade I, but were still lower than grade II. Soil mercury contents in the studied control grass field were between the local background
value and the national soil environment quality standard grade I . Besides, the atmospheric environment of paddy and vegetation fields
was subjected to serious mercury pollution. The mean values of mercury content in the atmosphere of paddy and vegetation fields were
71.3 ng-m > and 39.2 ng+m*, respectively, which were markedly higher than the reference gaseous mercury value on the north
*. In addition,

it was found that the mercury content in leafy vegetables had a good linear correlation with the ambient total gaseous mercury (the data

sphere of the earth (1.5-2.0 ng-m ). The mean value of ambient mercury in the control grass fields was 9. 4 ng-m~

was transformed into logarithms as the dataset did not show a normal distribution). The comparison among 5 vegetables showed that the
accumulations of mercury in vegetables followed this order: spinach > edible amaranth > allium tuberosum > rape > lettuce. Median and
mean values of mercury contents in spinach and edible amaranth were greater than the hygienic standard for the allowable limit of
mercury in food. Spinach appeared to accumulate more mercury than the other four vegetables, in which the median and mean mercury

1

content were both higher than 20 wg-kg™ . The mercury concentrations in rape, lettuce and allium tuberosum were lower than the
standard. Moreover, test results indicated that the Hg content in leafy vegetables was mainly the gaseous mercury through leaf

adsorption but not the Hg particulates. This study clearly manifested that there should be a great concern on the pollution risk of both
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air-and soil borne mercury when cultivating leafy vegetables in long-term wastewater-irrigated area.

Key words : wastewater-irrigated area; mercury; soil; gaseous mercury; leafy vegetable
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Table 1  Statistical summary of total mercury concentration in soil and atmosphere of wastewater irrigated area
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