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Fig 1 Percentage of Hg fractions in soils in Chatian mining area and control area,
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Transmission and health risks of mercury
in soil-paddy system in Chatian mercury mining area,
Fenghuang County, Hunan Province

LI Yong-hua', SUN Hongfei'"?, YANG Lin-sheng', LI Hai-rong'
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;

2. College of Environment and Plant Protection, Hainan University, Haikou 570228, China)

Abstract: Mercury (Hg) in paddy soils and rice as well as its translocation and accumula-
tion in Chatian Hg mining area of Fenghuang County, Hunan Province were studied based
on field systematic sampling and laboratory analysis. The results showed that Hg concen-
trations in the paddy soils and rice were significantly enriched, which were primarily due
to the high natural geologic background levels and anthropogenic mining activities. The
average concentration of Hg in paddy soils, rice root, rice shoots and rice grain in mercury
deposit area were, in average, 276. 6, 8& 6, 5 8 and 2. 3 folds of the corresponding parts in
the control area, respectively. The concentration of Hg in paddy soils in organic-sulfide
form was significant positively correlated with Hg contents in rice roots, rice shoots and
rice grain. However, the transfer coefficients of Hg of paddy soils-rice roots and rice
roots-rice grain were quite low. The content of Hg in rice grain in Chatian mercury mining
area was 0. 094+0. 04 ug/g, 4 5 times of the limited value (0. 02 pg/g) of the National
Food Sanitary Standard (GB2762—2005). Average daily intake dose (ADD) of Hg of local
population ranged from 0. 408 to L 225 pug/(kg + d), mean 0. 75 pg/kg body weight per
day, exceeding 0. 71 pg/(kg ¢ d) of provisional tolerable daily intake (PTDI) recommen-
ded by WHO. The local inhabitants faced huge health risk due to high Hg exposure via
rice consumption. In addition, Se and Pb were also found to be co-enriched in the rice
grain in Chatian mining area, indicating that co-contamination of Hg and Pb may result in

great risks to human health in this area.

Key words: heavy metal; mercury; mining area; paddy; soil-plant system; Fenghuang

County in Hunan Province



