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Effect of Soil and Dominant Plants on Mercury Speciation in Soil and Water

System of Water-Level-Fluctuation Zone in the Three Gorges Area

LIANG Li', WANG Yong-min', ZHANG Cheng'*”, YU Ya-wei', AN Si-wei', WANG Ding-yong' "

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Chongging Engineering Research
Center for Agricultural Non-point Source Pollution Control in the Three Gorges Reservoir Area, Chongqing 400716, China;
3. Chongqing Key Laboratory of Agricultural Resources and Environment, Chongging 400716, China)

Abstract: Plentiful plants in the water-level-fluctuation-zone ( WLFZ) of Three Gorges Reservoir (TGR) grow vigorously during the
non-flooded period, especially the herbaceous ones. Then, the WLFZ is submerged gradually from the end of September. Soil-plant
system that under a long time flooded condition may change the form of mercury, thus resulting in a secondary pollution of the water
environment in TGR. To understand the characteristics of mercury species in soils and water after submerged, four kinds of typical
plants from TGR were tested in the lab under submerged condition. The results indicated that the plants could promote the formation of
soil methylmercury (MeHg) , and had a significant effect on the different forms of mercury concentrations of the overlying water during
inundation. Cynodon dactylon as the dominant species in WLFZ, because of its higher content of total mercury ( THg) and
methylmercury, the effect on MeHg and the other forms of mercury in the soil and the overlying water system was obvious. After 90
days, the soil MeHg level was the highest in Cynodon dactylon & soil & water treatment (B1) [ (1135.86 +113.84) ng-kg™']. It
was approximately 2 times less than that of the soil MeHg in soil & water treatment ( CK2) . The variation characteristics of total mercury
(THg) , reactive mercury (RHg) , dissolved mercury ( DHg) , total methylmercury (TMeHg) and dissolved methylmercury ( DMeHg)
of overlying water all showed a parabolic shape with a peak skewed to the left, and the peak was reached on the 30" day. Meanwhile,
TMeHg, THg and DHg in Bl treatment were the highest, which were (2.88 +0.06),(40.29 +2.42) and (35.51 £3.77) ng-L™!
respectively, and TMeHg and THg in the overlying water were mainly in the form of dissolved state. Therefore, it could be inferred that
the water consumption of the Three Gorges reservoir would increase the mercury pollution load of the reservoir.

Key words :plant; mercury; flooding; form variation; Three Gorges Reservoir area
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Table 1  Physicochemical properties of soils used in this research

" A LB CECV HUIREH 1/ % R
b /g-kg ™! /cmol +kg ™! >0.25 mm <0.02 mm <0.002 mm THg/ pg-kg ™! MeHg/ng-kg ™!
7. 475 13. 69 16. 82 1.47 74.36 15. 62 75.26 +2.95 417.46 +17.55

1) CEC( cation exchange capacity) : BH T3 ffuim:

P N B N 7 e ol S A L (1 7
[ Cynodon dactylon ( L.) Pers. ], R B 0 &
( Polygonum lapathifolium L. ) . & B ( Xanthium
sibiricum Patrin ex Widder) I 8 X% [ Echinochloa
crusgalli (L. ) Beauv. |. fHYIFE & —HB 50 H T
PRI, 7 — A8 T L8 7oK U KR | 2

BT o R LR 05, G A
PERERLRY fEE 100 H 0, B2 A B B4 % vR IR
A1 % H: THe &% MeHg. /K FEHCH BB A
FRERKIL T, AR WL 2. 5 W
R % 38 I A%, R ~F 28 L60 em x W30 cm X
H40 cm.

R2 REERMER

Table 2 Properties of water sample in the Yangtze River

BIFIES T/mg 1!

H DOM") /mg-L ™!
P e Na* NH,' cl-

S02- NO;

THg/ng-L~! MeHg/ng-L !

8.12 5.54+0.73 16.25 1.33 5.06

0.14 3.20 23.41 £3.67 0.19 £0.01

1) DOM( dissolved organic matter) ; 7] % 144G HLE

1.2 KT

FREL 10 kg 4 HEF &l 1 0 6k 38 58 48 b (R
CK1) 4% 183 3 priit i R R AL 3 AEAE ) + TTK
DL KA + R + VTR B PR VR T A
ERE SR 5 1 SR 2 B VT K 43 5 28 18 v A 3% B A
(BEAAEFRAN 50 LYTK) IR R 25C +2°C 5% 1F

LTI 90 d BB K RS, AEAS A PR AY 3
AT, AR EE IE 3 K.
1.3 FERCRERSTH

RIERKEEE 1,.3.5, 10, 15,25, 35, 45,
60, 90 d, H Teflon 45 UT W RAE A8 /K T 0 ik B 38
HSRJE IR ER IR R IL 2 0. 5% (RFL40) ,4°C %
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FORAF RN, ZKFE THg SR ] IR 4 R 5512 I - 7¢
JerkmiE" s KB TG R (RHg ) 22 75 50 SnCl,
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MZERTFE 2L 0. 45 pm BEMESS N 0. 5% BrCl A LT E
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RAE AR KR B IUE £ 5 E, ik
A BN R R IR R 0.01 ng-L7'. JKEE

CVAFS) =" 5 | /K BE DMeHg M 5E 1 75 4 0. 45
pm JEFE | H G Oy ke U

®3 HEEELE

Table 3 Treatments of experimental setting

bISZIBES L(MFAR) 2(FRAL ) 3(EH) 4 (PR

Xt B (CK1) YLK (CK1)

4+ 7K (CK2) + + 7K (CK2)

FY) +1TIK(A) FFH + 7T (AL) BRI + YT IK (A2) TH +7T/K(A3) FREE + VTK (A4)
Y+ + + 7Tk (B) FIAMH + 4+ +7TK(BL)  BREIFEE + + +3TK(B2)  &H + 4 +7T/K(B3) FIE + £ + 71K (B4)

B, O A ROR AR ES R AR AT A B8
RIGAHTHL(LGI-10C, db50) T BEgnIfad 100
Hi, -20C ¥ %At 5 MY THg & & H
DMA-80 [ & #E A 2h il A (MA122, ITALY )
PR E ;. 48 MeHg SR A R A1 6 92 4 1% 0 42
TR e RE BT 45 A KM 2 A AR IR A (0 -4
JE T84 (GC-CVAFS) 2 ™), #i%) MeHg FHI%
R A LKA 2 FAR AT A -l 5 8 TR T2 R T 2%
(GC-CVAFS) BX A sk sz ™) s K4k pH H PT-
10 ( Sartorius, Germany ) Jll £; DOM K H Sievers
InnovOx Laboratory TOC Analyzer( GE, USA )l 3E.
1.4 el Mg b 2

PRI AT (8 FH A 3% 380 4% 0L A8 A R AT 340 76 il R
(25% MRFUH0) iR 24 h LA SRS 2 Al
IKIEVEIG , 7 500°C TR 30 min Ji5 , ZE T E TG R AY
WEE R EGEH. /P e hoR 2 (ks | P47
RIS FBR I B A T s i 1 24 S S
el it al, FrR A SR YIRS B B R AR v
Y1435l GBW07405 ( GSS-5) Fil GBW10016 ( GSB-

8.5
(a)
80
o
H
=
a2
75 r —=—CKI
—e—Al
—a— A2
—v—A3
——Ad
?_0 1 1 1 1 L
0 20 40 60 80 100
FEACHT ) /d

7) g SRR H AR PICR R 94% ~107% 5 H %
TR 5E AR TR 86% ~116% .
s /08 Origin 8.0 LK SPSS 18. 0.

2 HFR5ITE

FFE K pH (AT DOM 7R fL AR

M1 FTRLE B T X BV K (CK1) 2b#EAh,
LA IEAE W /K ) KA pH B T [, Bl 2 3 7K B
(3G, ZKAK pH (BB M e, 2K 26 90 d i, 7K
PRI pH A8 1 T 38 7K A Ui {8, S () A 4 ¥ K
JE KR pH (25 5 . H R He 2 B, A +
TEAK(A) AR KR pHAF 8 B 5 A W 1 74 s () 42
FEY) + £ + VTK (B) AR 3Rl B2t T /K W)
)Mt A A I T A 2% R AL R IR KL
Hh KRR K AR DOM i B 34 5 58 1 F B = i A7
TREETRNA LSS (WK 2), HAEY + - + 71
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R+t + 7TK (B1) ALK& DOM He & 5 i,

8.5
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—e—BI
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Fig. 1

Trends of variations for pH in water
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Fig. 2 Trends of variations for DOM in water
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Tk, 30 d ZE 4G T 04 (K 3) i
AbFRTEHE KL FE 3 MeHg & 22 B 8 /& F X
M8 CK2(P <0.05), Al WL AF ) %F + 45 MeHg 1Y & 12
HBEW. 2K ES 90 d BF, Bl 4 43
MeHg ﬁ%ﬁ%%, K (1135.86 +113.84) ng-kg*1 s
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Fig. 3 Trends of variations for MeHg content in soil

iz B8 — 4 50 7128 5 R Xt 4 3 WP 3SR LA & B
(F4),CK2 AbF F) 4 18 T 3 R 14 8 0 TR 5 50 &
KA 1.674 £0.126, B . & F HAL AL B i CK2
Ab BR300 S F A 49 SR i 0 G 1K T A b
3] B T CK2 AR B ] g AR i R A
B , i 0ot Al A 3 s 7K B P R A 2 B LA
PIAF B 5K, TR A BTG AL - 560Kk | F R4l 72
JE SRR, S BOT- i 5 A8 RS 0 1% &b B A 398 R OR

60 80 100

R4 TERLEBKEHETLE MeHg SE— RN EBEER

Table 4  Fitting results and parameters of mercury complexation in soil for the treatments with different plants

WA I b3 - R P HXRER
CK2 551. 111 +1. 496 1.674 £0. 126 0.934
Bl 1115.699 +£9. 661 0.558 £0. 110 0.928
y=a(l-e™ M) B2 867. 127 £27.723 0. 400 0. 045 0. 904
B3 1009. 286 +7.461 0.216 £0. 026 0.952
B4 1 051. 353 +28.363 0.376 +0. 068 0.922
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