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Migration and Transformation of Mercury in Unsubmerged Sml and Sedlm,ent at
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Abstract ;, Mercury (Hg) has been regarded ab 4 globa}‘! pollutant due to its Volatlhty and_ toxicity. The sediment in the resctallirs or
lakes.is an/ ‘importanticémpartment for Hg methylation”and it has also heen considered as a sensitive area of Hg. In this study, a typical
forest reservoir: sugrounding by" evergreen broad-leaved forest i Chm’lgqlnfr of southwest China was selected to investigate the migration
and transfo;matlon of Hg in unsubmerged soil ‘and sediments= ‘T'I:l-e unsubmerged soil and sediment were also replaced to each other to
observe the dynamics of THg and TMeHg concentrations in equilibrium processes. The results were as follows: (D The THg and TMeHg
mean concentrations in Dahonghai reservoir water were (1.89 +0.72) ng-L 'and (0.13 £0.04) ng-L™", respectively, which were
lower than the first class water quality standards in environmental quality standard of China and other reservoirs or lakes, implying that
this study area did not affect by Hg pollution. Meanwhile, the THg and TMeHg mean concentrations in unsubmerged soil and sediment
were also lower than those in other reservoirs or lakes. (2) Seasonal variations of THg and TMeHg concentrations in reservoir water and
soil were both observed higher in warm seasons, and more obvious variations occurred for TMeHg which probably influenced by
meteorological parameters, such as, temperature and rainfall. (3) Compared with unsubmerged soil, the THg and TMeHg mean
concentrations in sediment were both elevated, suggesting the sediment was an important sink of Hg. While, the sediment would be a
source of Hg (especially TMeHg) with a high THg and TMeHg level. @ The THg and TMeHg mean concentrations in unsubmerged
soil and sediment after situ replacement were equilibrated with ambient soil in a short time (one or two months) , implying the hydro-
fluctuation belt of reservoir promoting the geochemical cycle of Hg.

Key words : mercury; unsubmerged soil; sediment; hydro-fluctuation belt; forest reservoir

20 20 50 AR ATE H AR REA LK BUR S RIS s e — 5 PRI R B, KAk v R 3k
PSR T AT RIS YR CTE ST, B RTGS REERA ?@”ﬁli% (R B 1R 6 3 DT A B O
W)z T J\ﬂh_ﬁﬁmm LBk —MHA 2

= Yrim BHEA: 2017-09-06; 1&iTHHA: 2017-10-10
HIGRAEN AR ESR, THEWERGEEE  gempm. @ &0 o 6 oF 5 % & W& (973) 5 H
ijﬁ[”], JEIL""‘QEE/‘JE%?‘LZ{}% KR8 T TEML R (2013CB430000) ; *9&%&%**45?\”&%%5@

(XDJK2017D202) ; HZK H KR 430 H (41671469)

AT LA A KA A 0 T SR A R SR, O EEMA 0G089 ) B, BB, R

1594k, E-mail ; suntao81589@ 126. com

S i EO B 1 5 T AL MO, BT f B L2 B-mail:dywang@ swu. edu.on



4 34

PN VU g 3t DX U R K 2 1 SEANTTCRR A oK B9 3T A% B AL ARrAIE

1881

B B E A 7 Bzt B B R AR K A
m%%%%?”.ﬂﬁﬁnAkmkﬂﬁﬂﬁ@
TE LA 7K BEA R TR TG AL . H 3R Ab A A 4 & Rk
U”m,tﬁiﬁﬁﬁawﬂﬁ%ﬁﬂ%fﬁﬁﬁ
RGN HRT, BTSN B AN 36 FE A &k
ANRIZERIEIA DL R R ATk . YTk . 200
IS A 78 AR A BN TR R 2 A R & i
%[1246]‘

FUIFE Y B 7K A B g k228 /K i ALK SCask
2, WX A A Y BRI 2f . AR A EE S =
GOE IR KEEIKG, bl —ia+
HERAE Y, PR e 2K 2 R ) Ak 5 [R] RS K % T
WIMER B KB STE RO R A T P&, T VR AT TR
P BV AL/ R LA KAL) A K/ 8 i BRI X VT 1
HOR ) b BRI 2206 20 77— 952 5 Bt DA 9K
JE A S9eAE W  D RR R S R e R AL RRE B A T
EEE L.

74 R 3 DR TR [ R AR X 22,
S [ ZR MR TR 29. 179 1) th 2 3R R Ak
TR SR b —. PHREARIX 5070 A AR 2 B AR AR i A

IEAIGTRR Y oK 1) 3T 78 % A ik (4 B 52 i fif AL 41
A8, A SO P R X3 A7 A MR 4 2 ] AR
O pARE S W [T I 315 DL AP0 B SN
FIKIEARME K X AP 220 S e e aed s ok
AT 53 A AP BEARRRAE | S R A T il AR BROK P
FIEAPURY) POR TR AR, DU TR A DT
FERHA K R 2 KT vl R R R e ALK
o B Ml R A 2 0 B R A B AR A R R B0 K ale
SCHE.

1 #R57EE

1.1 BWFFRIX A

AF 5 XA - VT 3 ) D T VLA X D g 1 [
% B IX P (EL06° 17" 43" ~ 106° 30’ 43",
N28°1627" ~28°31'37") , W& 1 frzx. DU I EFK

IS A T DX B g o PR T 2 200 km, X Py 1
ﬁﬁiﬂf*ﬂ%f”%ﬁﬂimﬁ%m]ﬁﬂt %ﬁﬁ?‘ﬁnm
e, ZRAEE 25 % ik 95, 49% . »71%1:}%?43]2
P 22 X 1 mfﬁ z&ﬂﬁﬂjﬁkﬂ(gﬁ_ﬁl 250 mm},
H#%EhT6 = 1043, ﬂaﬁj_\‘ﬁm 13.7°C £38 HL@J

K, ﬁﬁMELﬁP%%E’Jﬂfﬁ(ﬂﬂﬁﬁﬁﬁ%“ﬁ'm_; 5z 1 Tk @ﬁj{ﬁ 3185°C) 11 H ﬁfiiﬂifﬁlﬁ(y
ﬁf')_%ﬁﬁiﬁﬁ%%mﬁ*&ﬁ% {E E/J E%’y‘ EE - 5 5% .4 %Bg‘lﬂﬁlﬁjﬁﬁﬁﬁﬁli El Wﬂﬁﬁﬁ&
%iﬁ R | ﬁ—f?ﬁ@ﬁﬂﬂiﬂ(ﬁﬁ?ﬁ7 %%ﬁﬁ}: ﬂii”ﬁ%ﬁ%ﬁﬂ@ 2 ﬁﬁ/T >
106° 108° 1H0° E 106722 10624 106°26° 10628 E
B 28°40°
o | X | N
wokh i
30°00°
28°38"
28°00° \ . .I'[.’ 40 80 120 km
- __ P L X ’ -
29°00° NpT o~ S //
&\) - / Hiﬁ] s | 2
29040 Loy b - i Wi
T 0 9 18 27km 5 (a o 2 3km I—I?E%ﬁll

105°40° 106700 106°20"

106°40" E 106722

106724 106°26" 106°28" E

E1 #MRRERE
Fig. 1 Schematic diagram of the study area
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Table 1 ~ Water/parameters of Dahonghai reseryoir =

2015-07 2015-08 2015-09 2015-10 ZO'fS 11 2015-12  2016-01 2016 02 2016~ QS 2016-04 2016-—05 1’5?)16 {06

pH 7.08 7.11 6.88 &8l [ 6.79 6.85 6.86 685 6.8 ' 678 601 % 7 02,
DO/mg-L~"  8.35 #77.58 815 | 726 | 7.04-6.52 633 | 5. 84,~"' 5241 6.34 7.40F [ 8, 75
DOC/mg-L-!  4.02°  [2.42 2.89 .43 /) 205 5.13 3.16 | 420550 2,90 3011 3.42 3782
AN W/ /RUAA =
1.2 | Hﬁnnx% 'ﬁ(ﬁ"]m . E o (PEEs R lqgm)%ﬂ”,%“% a@%ﬁim{%&%m* -%E
L2.1 KRS IE V) (ﬁ%#ﬂam;m%%mamﬂﬂ*%i%ﬁm

gms@7ﬂ£umﬂ¥@ﬁ%ﬁ aﬁ#%ﬁ
TR 00 R 9 KORE, KB SR A1 6 P 500 =7

mw&&ﬁ%%ﬁ% FARAFAE 4°C R EAR 2 %
(]SRRI 0 2 KA T
(pH, 3 Sartorius 24w PT-10 45X pH Wl &
1) | HEARA (DO, [ YSI 235l 550A {485 i i
SEAS) FEBR. DA ] B 7K iR SR A B A DR
FE 4°CF A3 000 remin ~" B % B0 3 A 2 U8
#% i 1:F 0.45 wm ( Nitrocellulose membrane, Merck
Millipore ) Ji& FEE15 ).

IKFEE I SEEG % ST, SR 0. 45 m JEAST 8
A3 FE I KRR A HLEK (DOC) , [RIEA
TEUEAE S R ZE THG Fil TMeHg. 7K # &L 5K AT H
Fook 1) 22 53 1) 2 B8 SE 5 BF O & A & 19 EPA-
16312 (HARAIIBR 0. 05 ng-L~") Fl EPA-1630""
(FARAGIMFR 0. 009 ng-L~") J7 kil &

1.2.2  +RERESME
PR 2 AN DU T L T i 0 B T A /N R AR
RS, AN FR AR AR AN B K T I DX

cmMiEMﬁawmm,ﬁh%AiﬁLﬁﬁ%u
BUE, o3 B ETAR ) X RS B 1 K IX R Ak )
FHEARIC I S eqs A HE 7K X 1o Ak 5 B8 17K UL
T 0 FAEARIC N Sy L A4 SR 4R 5F 18] [R] 2k
FERREERT ], A UCRAE 23 51 R B AR WK X 448
U AN E Head 7 A 0 SR S IR R 2 (0 ~
10 cm) | I®JZ(10 ~20 em) BT R4, HHRERAE
J5 SEZNBAE 4CPRRAE T R AF, SR G836 ] L85 %
TREE LI E I, Lt R AT ( - 60°C ) {13
HWHER IS I3 100 H 95 W + 4 B 5R (THg) F1
LR (TMeHg ). +#F THg R F & K] Milestone
Srl. A A A A DMA-80 B2 SR AU %2, Bt
FEOR A 5 2R A8 BL- 2, 3 Ak 25 B S 8335 (GC) -
RT3 (CVAFS) il .
1.3 sl

SRR v BT FH 30 A% W R B B R 34 T T
Segiad 30% (RFLEL) iSRRI 24 h J5 F4ad 500°C
i 40 min EFLAL I, SRS AL SR S
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R Ia s tuzE 3 2. [RbE 2 [RIREAb 3 e 2
RRUBE AT R 207K P Bk R 3 B AL R SR o Y ) D e PR
BRI — , VENEFANRARZS AT REALBE. JKEE
KM E EPA-1631, RARFE T 5 EEM
FE, A AR 2 - 8.6% , #HFR A 0.5 ng-L7".
-2 A LE S GC-CVAFS V0 TLA &+ 45
R LR, [l R ] 3k 97.8% , A X b ofE fin 22
~10% , J7ERGHHBR 7 0.6 pg-g ™. SEE S FUEE
%, ACHEES I EER 1% ~5% , "] ZBgAT

2 HR5ITR

2.1 RUEEEKARLL K ] B K R B AR AL Ak
DO L A 7 9 K A IO AR ) [E] B K P A TH

1 TMeHg B 5T 5 R B GE T A K A b an e 2 FniE 3
fizn. Kubifg K& THe A TMeHg 15T & 4k & AR {k
JER AR (1.89 £0.72) ng-L ™" F1(0.13 £0.04)
ng- L™, I Ik F & B 5 5% 5 & AR #E (GB 3838-
2002) P HLE A T 2 Hb 2 K SR o R v AR U (S0
ng-L7") ;5 E AN H A K AR e, Rt T K IR
THg F1 TMeHg 1451 2 ¥¢ J& 5 36 [5] [ Spring Lake | fill
ZRM Experimental Reservoir ) ZF #] 1) Balaton
Lake DA ) #8R1/NIR I K PEAE 24, (EARF 520
CUA . 25 P T DL R E A AR B S5 i) — 0 A DX
A /NGRS F7 7K 2, 300 T Ll T L Rk v 7K
JE A 3% B W 8 A R oK TS R (R R, o i 3 R
407 1 TR R AL,

®2 Ki#tiBkE THg, TMeHg RERE 5E MM AE LR

Table 2 THg and TMeHg concentrations in the Dahonghai reservoir and other aquatic systems

KA

[ B 7K )‘Cﬁk

s ok THg/ng-L~! TMeHg/ng-L ! THg/ng"1.~! TMeHg/ng-L~! "
t=} = .".. i
Spring Lake, USA gl 1.5 +0.87 0.1+0.12 10 ~22 0.1~28 4" /[24]
Experimental Reservoir, Canada K E ‘1. }-76. 0 0.1~2.1 j F [2_5|‘]
Balaton Lake, Hungary i3 9s 174 ~6.5 0.08~0.44 | & 1 1 }_;.-”' [26]
/NI K FAEER /1,72 +£0.40 23.99+13.61 % 0.560.40 % [27]4°
AR wERE 2554~ 0.05-0.92/ * /1050 0.2-3.0 TosT
I — Vi ! MRy, _3@'%&--"’ 0.24 £0.07 ¥ o : ["_291 i
(NN S SRR 0 48545 10.55 0.22:0.42° [ 5416 2.0£0.55 - [30]-"_J
KWk e = AT 1874 12:04 0.410.47) 14,39 +1L 77 2.62 £3.03 [16] &
bk - Ak 189 £0.72 0.13+0.04 M1 11,0285 | 1132050 B
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