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Abstract: [Objective] The study investigated heavy metal pollution of rice around a mining area in
western Fujian and evaluated the health risk. [Method] Contents of three heavy metals,Cd,Pb and Cr,in
rice planted in mining affected areas in western Fujian were measured using graphite furnace atomic absorp-
tion spectrometer. Rice pollution status was evaluated with the combination of single pollution index and
Nemerow pollution index,and health risks were assessed using probability assessment model Monte-Carlo.
The correlation between contents of heavy metals in rice and soils was also investigated. [Result] Rice in
the study area was contaminated by Cd,Pb and Cr at different levels. The average single pollution indexes

of heavy metals in rice were in order of Pb>>Cd>Cr. The complex pollution index of heavy metals was
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1. 89,implying light pollution level. The assessment indicated that there was a probability of health risk by

ingesting rice in the study area and the health risks were in order of Cd>>Pb>Cr. Contents of Cd and Cr in

rice had correlation with those in soils, and influenced by the coexistence of elements. [Conclusion) The

rice cultivated in mining affected areas was polluted by heavy metals,and there was potential health effects

to human.
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Table 1 Evaluation classification criteria of
comprehensive pollution indexes of heavy metals
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; Comprehensive Degree of
Rank L .
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Fig. 2 Frequency distribution of heavy metals contents in rice in mining area of western Fujian
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Table 2 Comprehensive pollution assessment of heavy metals in rice in mining area of western Fujian

& Hr Index Peom<<0.7 0.7<Pem=<l1 1<<Peom=<2 2<<Peom=<<3 Peom >3
G YR R G4 £ 317 =35y p R g3
Pollution degree Safe Critical precaution Slight Moderate Serious
JH L Frequency 26 11 39 10 17
H i/ % Rate 25.2 10.7 37.9 9.7 16.5
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Fig. 4 Probability density of health risk caused by heavy metals in rice in mining area of western Fujian
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Table 3 Health risk statistics of heavy metals in rice in the mining area of western Fujian
i JXUB: B Risk threshold( HQ)
JUHR " e S S - s
Element ke iz 5% 95 0 B 9 i1 1 97. 500 % 5 1 4 99. 50 %% & ir 51
Average Median 95% exposure 97.5% exposure 99.5% exposure
Cd 0. 997 0.632 3.33 4.52 8. 26
Pb 0.697 0. 440 2.09 2.97 6. 36
Cr 0.603 0. 304 2.07 2.83 5.48
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Table 4 Statistical results of heavy metals in soils in mining area of western Fujian
TR Fe/ME/(mg « kg™ ) RKRME/(mg « kg™ ') FHE/(mg+ kg™ ) pRifEE/(mg » kg™ D) HARR/ %
Element Minimum Maximum Average Standard deviation Over standard rate
Cd 0. 089 3.670 0. 366 0. 448 20
Pb 43. 200 486. 000 138. 000 95. 800 14
Cr 7. 450 366. 000 65. 500 68. 700 3
x5 EREATVXALEBASIEESEHEXXER
Table 5 Correlations between the contents of heavy metals in rice and soils in mining area of western Fujian
FE e kR fE K Rice + 4 Soil
Sample Index Cd Pb Cr Cd Pb Cr
B Cd 1 0.127 0.328"* 0.233" 0.402** —0.210*
K Pb 1 —0.012 —0.106 —0.006 —0.167
Rice
Cr 1 —0.014 0.299*~* —0.202*
Cd 1 0.616"* 0.096
+- 5 _
Soil Pb 1 0.126
Cr 1

Heox ox TR A G (P<0.01), x %R EHMHE(P<0.05),

Note: * * indicates highly significant correlation (P<Z0.01), % indicates significant correlation (P<C0.,05).
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