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Distribution and Risk Assessment of Mercury Species in Soil of the Water-Level-

Fluctuating Zone in the Three Gorges Reservoir

ZHANG Cheng'”*, CHEN Hong'*, WANG Ding-yong'*, SUN Rong-guo', ZHANG Jin-yang'

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Chongqing Key Laboratory of
Agricultural Resources and Environment, Chongqing 400715, China)

Abstract: To investigate pollution level and ecological risk of mercury in soils of the water-level-fluctuating zone in the Three Gorges
Reservoir Region, 192 surface soil samples from 14 counties (districts) in Chongqing were obtained. Concentrations of THg and Hg
species, bioavailable Hg were analyzed and discussed. Geoaccumulation index (/) and Hakanson potential ecological risk index
(E.) were applied to assess the pollution status and potential ecological risk of Tng and Hg species, respectively. The results showed
that significant differences in the concentration of THg were found in soils of water-level-fluctuating zone in the Three Gorges Reservoir.
The THg concentration ranged from 22. 4 t0 393. 5 pg-kg ™", with an average of (84.2 £54.3) pg-kg™'. 76.6% of the samples’ THg
content was higher than the soil background value in the Three Gorges Reservoir Region. The percentage of five mercury species
(water-soluble Hg, HCl-soluble Hg, KOH-soluble Hg, H,0,-soluble Hg, residue Hg) in soils were 4. 1% , 15.5% , 18.3%
10.9% , 51.3% , respectively. The average concentrations of bioavailable mercury varied between 19.7-36.6 pg-kg™', and the
percentage of bioavailable Hg was 22. 1% -51. 6% of THg. According to the geoaccumulation index, the soils were lightly polluted by
Hg. H&kanson single potential ecological risk index evaluation showed that Hg species had a low potential ecological risk, moreover,
soils of water-level-fluctuating zone in the Three Gorges Reservoir were at low ecological risk levels as evaluated by bioavailable Hg.
While, the assessment results based on THg of soils was much higher than that based on the Hg species. Two methods of evaluation
showed that the /,., and E, values calculated based on the Hg species better reflected the actual pollution levels of soils and its hazard to
aquatic organisms.

Key words: Three Gorges Reservoir; water-level-fluctuating zone; mercury species; risk assessment; soil
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Fig. 1 Distribution of sampling sites of water-level-fluctuating zone

in the Three Gorges Reservoir
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Fig. 2 Percentages of Hg species in soil of water-level-fluctuating zone in the Three Gorges Reservoir
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Fig. 3 Bioavailable Hg in soil of water-level-fluctuating zone in the Three Gorges Reservoir
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Table 4  The I sco of Hg in soil of water-level-fluctuating zone in the Three Gorges Reservoir
T T

KA N, . .4 S, by,

IR R BRI AR B AR i AR AR FRE AR §
[ -4.97~-3.26 -3.48~-2.14 -3.13~-1.79 -3.94~-1.77 -1.89~0.37 -15.71 ~ -9.56 -0.63 ~1.01

(-3.99)" (-2.68) (-2.41) (-2.73) (-0.61) (-12.64) (0.26)
g -5.43~-3.65 -3.41~-1.92 -2.54~-0.94 -4.00~ -2.49 -0.80~0.85 -15.28~ -10.73 -0.01~1.16
e (-4.42) (-2.75) (-1.82) (-3.20) (0.32) (-11.87) (0.87)
Tk -5.04~-2.33 -4.26~-1.49 -3.94~-0.11 -3.43~ -0.57 -1.82~1.88 -16.62~ -4.01 -0.70 ~2.51

(-3.83) (-2.78) (-1.81) (-2.37) (0.64) (-10.15) (1.18)
Wb -5.62~-3.65 -430~-1.92 -3.13~-0.94 -434~-2.86 -1.91~-0.55 -15.90~ -9.99 -0.29~1.18
! (-4.60) (-2.74) (-1.81) (-3.54) (-0.43) (-13.14) (0.39)
Kk -6.26~-3.22 -3.94~-1.93 -4.15~-1.95 -4.39~-2.62 -3.26~-1. 15 -21.7~ -12.41 -1.62~0.18
=7 (-4.54) (-2.75) (-2.65) (-3.19) (-2.14) (-15.28) (-0.51)
B -5.62~-3.22 -3.68 ~0. 10 -3.88~-1.79 -4.85~ -2.46 -1.39~1.85 -15.58~ -6.65 -0.51~-2.35
il (-4.03) (-1.97) (-2.58) (-3.11) (0.48) (-11.20) (1.01)
45 -6.62~ -4.57 -4.22~-1.66 -3.88~-1.62 -3.94~-2.18 -2.10~-0.49 -19.86~ -11.78 -1.10~0.45

(-5.25) (-2.71) (-2.34) (-3.30) (-1.11) (-14.71) (-0.08)
R -5.85~-4.26 -4.18~-2.42 -3.02~-1.54 -4.57~-2.91 -2.85~-0.46 -20.32~-12.20 -1.29~ -0.33
“‘“‘ (-5.01) (-3.04) (-2.33) (-3.58) (-1.84) (-15.81) (-0.50)
ke -5.52~-4.43 -4.04~-1.82 -4.06~-2.46 -4.00~-2.94 -3.50~-1.56 -19.81 ~-13.77 -1.54~ -0.01

(-4.98) (-2.81) (-3.12) (-3.22) (-2.42) (-16.55) (-0.78)
M -5.62~-3.26 -3.07~-1.53 -4.00~-1.85 -4.85~-2.35 -1.75~1.26 -17.28 ~ -8.88 -0.59~1.63

(-4.39) (-2.20) (-2.68) (-3.31) (-0.17) (-12.75) (0.47)
R -6.26~ -4.18 -4.04~-1.33 -3.97~-0.78 -4.04~ -2.89 -2.09~0.69 -16.00~ -10.63  -0.54~1.39

(-4.89) (-2.45) (-1.92) (-3.46) (-0.33) (-13.006) (0.45)
S -5.97~-4.34 -3.65~-2.16 -3.60~-2.35 -4.43~-2.86 -2.42~-0.61 -17.97~ -14.45 -1.13~ -0.09

(-4.94) (-2.97) (-3.01) (-3.79) (-1.35) (-16.07) (-0.43)
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" (-4.45) (-2.38) (-2.21) (-2.72) (-0.29) (-12.05) (0.50)

ALl -5.64~-426 -3.91~-1.76 -3.68~-1.98 -4.91~-2.66 -3.26~-0.08 -19.05~ -4.01 -1.48 ~0.62

(-5.14) (-2.63) (-2.83) (-3.56) (-1.79) (-15.95) (-0.51)
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Table 5 The E, of Hg in soil of water-level-fluctuating in the Three Gorges Reservoir
RIMAIEES
X H — — e — SE, E,-THg
IR R BRI AR B AR AR AR FRE AR

[ 1.91 ~6.26 5.39~13.85 6.87 ~17.30 3.91 ~17.57 16. 17 ~77.48 39.74 ~127.83 38.70 ~120. 17
(3.78) (9.39) (11.25) (9.07) (39.27) (72.77) (72.00)

g 1.39 ~4.78 5.56 ~15.83 10.35 ~31.22 3.74 ~10.70 34.35~108.00  60.87 ~155.83 59.57 ~150. 87
e (2.81) (8.90) (16.99) (6.53) (74.90) (110.13) (109.59)

Tk 1.83 ~11.91 3.13~21.30 3.91~55.74 5.57 ~39.43 42.87 ~220.26  58.70 ~336.52 59.39 ~342.17
(4.23) (8.72) (17.06) (11.62) (90.82) (132.43) (133.44)

Wb 1.22 ~4.78 3.04~15.83 6.87 ~31.30 3.04 ~8.26 15.91 ~88.00 46. 87 ~126.70 49.22 ~135.48
! (2.47) (8.95) (17.08) (5.14) (44.41) (78.06) (78.84)

K% 0.78 ~6.26 3.91~15.74 3.39 ~15.57 2.87~9.74 6.26 ~24.17 18.09 ~62.78 19. 48 ~68. 00
=7 (2.58) (8.93) (9.53) (6.55) (13.61) (41.19) (42.01)

B 1.22 ~6.43 4.70 ~64. 17 6.96 ~17.30 2.09 ~14.09 22.96 ~216.43  46.61 ~304.09 42.26 ~305.91
e (3.66) (15.32) (10.07) (6.97) (83.75) (119.77) (120.78)

45 0.61 ~2.52 3.22~19.04 3.91~19.57 4.43 ~13.22 14.96 ~42.78 26.61 ~84.61 28.00 ~81. 83
(1.57) (9.19) (11.86) (6.09) (27.82) (56.52) (56.96)

o 0.96 ~3.13 3.30 ~11.22 6.52 ~20.70 2.96 ~8.00 8.35~43.57 24.26 ~73.39 24.52 ~75.48
o (1.86) (7.27) (11.94) (5.01) (16.71) (42.80) (42.41)

ke 1.30~2.78 3.65~17.04 3.65 ~10. 87 4.00~7.83 5.30 ~20.35 22.26 ~56. 87 20.70 ~59. 48
(1.90) (8.53) (6.91) (6.42) (11.23) (34.99) (34.91)

M 1.22 ~6.26 7.13 ~20.78 3.74 ~17.04 2.09 ~10. 74 22.09 ~144.00  42.96 ~188.78 39.83 ~185.83
(2.86) (13.03) (9.39) (6.07) (53.33) (84.68) (83.01)

R 0.78 ~3.30 3.65~23.91 3.83~35.04 3.65~8.09 14.09 ~96.70 45.65 ~149. 13 41.13 ~156.78
(2.02) (10.96) (15.80) (5.45) (47.80) (82.03) (82. 00)

I 0.96 ~2.96 4.43 ~13.39 4.96 ~11.74 2.87 ~8.26 11.22 ~39.30 30. 52 ~64. 87 27.39 ~63. 83
(1.95) (7.64) (7.43) (4.35) (23.55) (44.91) (44.57)

Jet 0.78 ~6.52 3.65~35.83 4.09~21.13 4.96 ~15.74 9.91 ~122.70 22.78 ~181.74 24.70 ~186. 17
ke (2.75) (11.54) (12.93) (9.09) (49.21) (85.51) (84.86)

o 1.22~2.43 4.00 ~17.74 4.70 ~15.22 2.00 ~9.48 6.26 ~56.87 23.39 ~87.83 21.57 ~92.00
(1.70) (9.67) (8.45) (5.08) (17.34) (42.25) (42.23)
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