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Abstract:In order to find out the spatial and temporal distribution of the different species of mercury (Hg) in the
waterbody of Dongfeng Reservoir (DR). Mercury (Hg) and methyl mercury (MeHg) concentrations in the water
of DR were analyzed by cold vapor atomic fluorescence spectrometry (CVAFS) and GC-CVAFS detection. The re-
sults showed that total Hg (THg) and MeHg were at the same level of uncontaminated reservoirs worldwide. It al-
so showed that both of THg, particle mercury(PHg) and particle methyl mercury(PMeHg) in Summer were much
higher than that in spring. However, dissolved methyl mercury (DMeHg) and Total methyl mercury (TMeHg)
concentrations in summer were lower than those in spring. There were no significantly difference between dissolved
mercury (DHg) concentrations in summer and those in spring. It indicated that seasonal rainfall intensity was an
important factor which influenced the seasonal variation of mercury and methyl mercury. In addition, concentra-
tions of THg and PHg in the upstream were higher than that in the middle and the downstreams, indicating that
reservoir was in favor of desposition of mercury and interception of total mercury of river.
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1.1 RESMHESHANRE

R RIK B F 5 YL F i 08 b 3 ) B , 7E S 4
BEE.ALBMBATXAL, ERHETY 80
km, $REEF 1994 45, B A 10.25 {2 o, FBH
H108.8fZm® ,[EXEK 4.91 12 m®, EREKAL
Bk EEE R 19. 25 km?, JB FEHHEW KE.

3 AN RABE R4 B F oK B L I#F (DSY) ., § I
(DZY) I F## (k31 DDB) (& 1) :DSY REE S F
Sl FEKEXRMZ )G, Il FEKET W 5,
DZY KA R T 5| FEMBE K BEKET K (X
W) KA 4k s DDB R4 a3 BE FR KK BE K34 300
m. 4331k 2009 45 2 A 6 A MBI RENE.

A 5 L Niskin k7K 8 (B5 1010, % ED AR
RERTBEREKE, B RELS 6 BRE IR
KRB AEKR(DH) . B K (THe) . BREH R
# (DMeHg) Fl & B 3 5k (TMeHg) 43 5 3%
A 100 mL BHEEE B RAL M S, I M A 4%

R R
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+ E#EH
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AGgtE. wWHXBIEEHRHFETFACUT,
I 7E 28 d RWEELE.

1.2 EmaHw

BRERMBREBAERERFT-BH
FHHEHE B (CVAFS)S) i o, Wik A %
(PH) BB RMBFMAERMEME. FFANK
a5 & K A 7= 9 3 R 4L (Tekran model
2500) , F Ak i R 0. 01 ng/L,

RSP ERM B P R (TMeHg)
RZEE-2 AL %54 GC-CVAFS U8,
Wik A& B 3 K (PMeHg) 2y TMeHg #i
DMeHg 2. FTRAMEERE L, BERE H
B 0.009 ng/L.,

XABEHEXZDEBAKES TN (LY,
PB-5010) B35 3 s& K # pH. KB (D E B %K.
BREFIROOOXAFGBREENE,
B RS PR A 7= 59 B A DLk 2 57 X (Ele-

A1 RRKERESD T E

mentar, High TOCID , &% 0.2 mg/L.

Fig.1 Location of the sampling sites in Dongfeng Reservoir
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2.1 JKEEKBRIFAERI B =T

B 2 85RT KEKEERKESHENZZH
FIEGRE .PH.BEFEBRYURBERANLB . A
A 2 AT 5, FFKRN 11. 4~14. 9°C, LB E /D,

#%. 1/C pH DOC(mg/L) TSS(mg/L)

BE A%/ SILHR KoK Bk kARG &R B 2 2 4R IE

BEHBEMEREKE. ST RESAKEBENEESD
KEBYA ME R kY, HKRBKMES 7 SR
YEK IR 40,50 F1 30 m 4b (b P T HHBRKKES
H1% 53.83 187 m), RFKBHSHIFERES
SBUKEF TREMKEZE.

#Z. 1/°C pH DOC (mg/L) TSS(mg/L)
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Fig. 2 Spatial and temporal distribution of temperature, pH, suspended matter and

dissolved organic carbon in Dongfeng Reservoir

HZEKEN 14.8~24.6°C, KiRIBEAHTH
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~50 m AL BRIRERE . b WK K B AL e BB
A RERE B RAE KT 30~40 m &b, X TP REK)ZE K
AEEHFERAKEREFIB(E. P TFHHRER
IKESHH 47 m.76 m.82 m),

Rk PEAK (Am B Bt pH {H b 7. 82~8. 65,
Fo O B2 AR AL BEOK SR8 m , K & pH HER T
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2.2 KkEKhFREAEERNIH

2.2.1 DHg.PHg # THg 94 #% HKRKE
DHg.PHg Pl ) THg W8t = i E RE 3. &
KoK PE DHg B BE & 0. 18 ~0. 89 ng/L., HFE
DHg ¥ B - #E(£SD) 4 0. 574+0. 22 ng/L, B &
3 0.600.13 ng/L; kB DHg I ERA B ZE
FTHER(P>0.05), EZRAFT M ENL:-FEZE
DHg 7 E#F A T RSN ERERIKE BB IE{H,
RERHEMNBARH FROIBEERATEGKE
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AR RARE X, BRIFBOKERBAELT
4, Kk bR 32 3 ST K Ak B R UK TR
BHBOU  EFLRY SRR K IE B IR0, B T AR
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JE# DHg S B35 ; HP U RkHE S DHg HAFE
X—HE, R TAEREHRIEHES 7 30 m I 50 m
BELKERR . XIS ENRRMERX,H
RERESLETFTFR=HGIFETMAOMENR
7~ (LR PE T KD B3I AL 32 B sh il A B
W, EZEDHg AEH M L BEHEREHE.H
FEZE—H ANEXOINRERFRETRMESE, R
DHg FEZ/BEHRGBLRENEH. EHRLE,F
A 3 KEE AR DHg V¥ E (LSD) 451 A
0.5140. 22 ng/L.0. 664-0. 21 ng/L 1 0. 5340. 23
ng/L,E %43 B1% 0. 55+0. 02 ng/L.0. 64=+0. 10
ng/L 1 0.6210. 21 ng/L,HF E W ZFE DHg ZEH
LT B4 (P>0.05),
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Fig.3 Patial and temporal distribution of mercury (dissolved mercury, particle mercury,

total mercury) in Dongfeng reservoirs

MUK B PHg ¥R 0. 06~2.50 ng/L.,
2 PHg F W (ESD) & 0.411+0. 30 ng/L, H =
29 1.19:£0.70 ng/L; %5 PHg % 91 B R F 4 H: 45
I EEREHHEBERTES(P<0.00), 2%
ZH2IF. XFERHTESHRTE.FHERE
R THREH A MHRIER, SILHE 0% £/

FREKBEPTE 4~10 U5 X8 5 45 B 55UBL
YHAKE. ARAEEKE TSSHEER TES
(P<0.05), EEHIFM L, FEELHMFIHH
PHg ¥ BERE/K B H 3 M 34 %5 . X IE 2 7K FE i 38
KEETREFHUBEYEEREREY., B
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2). RZF PHg % 3 MRS EIBEK B A 3% So¥
JERERRE ., PHg P AL 10~30 m KEH, H
S3BIE 3 AN RAE A Y 30 m.30 m I 10 m 4b M3 BLE
5. XWEREHTREMEEYEDHENEXREY
BRTEOY, B b, HEZ0 3 ARE A PHe
ok BE L 4{H (£SD) 43 51 28 0. 3340, 39 ng/L.0. 42
40. 35 ng/L 1 0. 47+ 0.17 ng/L, E =48 K
1. 88+0. 61 ng/L.0. 75+0. 50 ng/L 1 0. 9340. 41
ng/L, #Z PHg N FIFBI THEEZHER (P>
0.05; H%F PHeg kR ER TH WM T I AP
<0.05), XRHFEEAEBNSRERYIEAE
FWHFAKERS KR EEREETBIEAZ .

FMKEE THg ¥ BE KR 0. 63~3.06 ng/L. F
% THg ¥k B F 9 (=SD) % 0. 98+0. 31 ng/L(F
A 58.8%, FihiA N 41.2%), % THe Ik E
FEHE(ESD)K 1. 79+0. 69 ng/L GEEE &
33.5% BRI & 66.5%); BARHEZE THg TEU
BRAERAGFLE EENMLBR AN £, HEHES
¥i% W ,% % DHg 5 PHg(R=—0. 348, n=18)#
THg(R=0.365, n=18)¥ L B HX#,PHg 5
THg AR 8 FFEHX X R (R=0.746,n=18,P<
0.01); 2 DHg 5 PHg(R=0. 067, n=18) Fil
THg(R=0. 389, n=18) i3y T BA B A< ¥, PHg
5 THg R BEEMAEXFRR=0.945,2=18,P
<0.01), A E4r#7R 84, THe BB KA1k 8 H B
P F PHg 34k #5% /8 DHg th—ERE L ¥ W
T THg #9754k, DHg WX FhEmEREREZ KT

HE,

ARRoKEE THg i Btz 28 {b 4 E 5 PHe /948
l. ¥EZEXAKN:-EEZREFEERBTESR (P
0.00D,REFZEM 1.8 45, ZEEH M LFZ THe
WEZHUAK . BEHB WS HME; HZE THeg i
XEPLEKE 10~30 m &b, WK L,FFE THg
BUAHE (LW FHKELSD K 0.84+0.23
ng/L,5 %K 1. 08+0. 33 ng/L, F#H 1. 00+
0.34ng/L), E. . T THe kEREBEHE
F(P>0.05); EZF, ANKE L. . Tif THg %
BEH{E (£SD) % 2. 4310. 63 ng/L.1. 3910. 46
ng/L.1.5540. 52 ng/L; b & &8 F & #mmAm
(P<0.05), WAKENEREAAN FREROI
FEKEEX BRA —ENERILRER, BFERA
EHEZE.

39T i 3886 ok BE A FE T i 5K R0 B 28 A A BF
FEEW, M EMH THe 8 F AERNH THg™, Kk
BERI N THe WL, AXRBFRARPEEE T & MK
PExt THg BERICREM, BERP T THg HILE
fEREERIA I AKES . LUF PHg SUIRE/ERH. BF
HERH THg KM EWTHTARAN - RE>S
FE; 4R 513 IM1419 5 R —3.

BERIKEKEFRRES He IESHF L
HbXAMAPHEE (G 1), X% THeg.PHg &
DHg MW E S HARZHFRHXABABERK,
KRR EKERE BAHBAIRSS.

F1 FRABEAKGEPRAAEESERRESHERRKEHILR

Table 1 Comparison of mercury and methyl mercury concentrations in the waters of Dongfeng Reservoir

with other natnral aquatic systems reported in recent literatures nge L7}

b 3= THg DHg PHg TMeHg DMeHg PMeHg Xk
Wisconsin lake 0.43~4.79 0.06~1. 27 0.04~2.2 0.02~1.95 0.02~0.19 Skl 20]
Lake Balaton 1.45~6.48  1.42~4.68  0.23~3.85 0.08~0.44  0.05~0,37  0.004~0.23 3C#K[21]
English Channel 0. 15~0, 87 0. 015~0. 065 #k22]
Caniapiscau Reservoir  1.19~1.69  0.97~1.43 <C0.44 0.06~0.09  0.05~0.07  0.02~0.04  JCWR[24]
B S04 B 2.08~19.14 2.08~8.36 0.28~14.80 <0.43 0.03~0.39 <0.27 3cr19]
KR 0.63~3.06  0.18~0.89  0.06~2.50 0.023~0.081 0.013~0.058 0.007~0.043 & 3

2.2.2 DHg.PHg.THg K& 4 85T HXKEK
{&£ DMeHg.PMeHg Ll B TMeHg i B} 55 4 71 4§
fiE. DMeHg Kk FE 4 0.013 ~0. 058 ng/L. FZ
DMeHg -k B (£ SD) 3% 0. 043£0. 009 ng/L,
EZE% 0.017+0. 003 ng/L; F B DMeHg 1= A~
EHEHEMNER,#Z DMeHg EHHEEER
FEZE(P<0.00D),ERZEM 2.5/F. XEHEHMH

FEHEMTERAIMEERENELTR. —@E,
HEAFHEAB SRR 805 LA LM FREKRE
F7E 4~10 A, KB KR HET DMeHg,
H WK EE Rk DMeHg 6 3 & 3, B K HF 2R
& R4, AKX DMeHg AR BMER. 5 —FH,
ARROKEURBEIEZBR, KBEEFTHEENLR
BRI B AR , KA BIAR KT
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7 B S ¥ {8 (£ SD) 43 %1 24 0. 049 == 0. 006 ng/L.
0.0414 0. 005 ng/L 1 0. 039 0. 013 ng/L, % B
DMeHg S ETL B EHER(P>0.05); EZKEE.
t1.F il DMeHg ¥k BE - 3448 (= SD) 4 5 & 0. 020+
0.002 ng/L.0. 016 0. 003 ng/L # 0. 017 £ 0. 002

ng/La 5%&"‘# ”tﬁ%i%%ﬁ(bo. 05),
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Fig.4 Spatial and temporal distribution of methylmercury (dissolved methylmercury, particle methylmercury,

total methylmercury) in Dongfeng Reservoirs

KB PMeHg ik BEN 0. 007~0. 043 ng/L,
# 2% PMeHg ¥ FE - #18 (£ SD) 3% 0. 0144 0. 006
ng/L, B 2% 0.02440. 011ng/L; %8 PMeHg H
HENENHETH . EEREHNEBEET TESP
<0.05),REEZML7H. XFTEERHTEEHEW
BRERNBRELEFEER BN TSSKEEERTEF
ZF(P<<0.05),PMcHg W EF . |mEHF 0 L, F
Z k¥ PMeHg /K LW 844k ; HZ L iiF PMe-
Hg Bk B8 N SGRI 5 288, 76 10 m AbEBIH
K. PEFHNEHEEIALY PMeHg Bk KT E
B mMmAE /MG, BERKLEHEBERKMHE.
XHARTEEGERESNHEZTHZILLESR X,

KEBEHE, M2 ANHKTES XK E R —E &
W, fff PMeHg M RKHIETMHE—EHREREE.
T W R HE 55 2 PMeHg B /K B /9 3% i FE 4K, 3F
7E 30 m AbE PR AKAE 0. 007 ng/L, Z 5 N2
B XUEATEEKERBERNITBRYHFR
. EREWZEKEL.P. T PMeHg ¥ EF
¥ 5 DMeHg — B X B E £ F (P>0.05),

H K EE TMeHg 3k B4 0. 023 ~0. 081 ng/
L, F2Z TMeHg ¥ ¥ ¥ B (£ SD) 2§ 0. 057 &
0.011 ng/L(IEMA G 75. 4%, BB A & 24. 6%,
B KEV BB (LSD)K 0. 04130. 011 ng/L
BRE L 4L SK, FRESL 58.50);: BnESH
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TMeHg IERNEBER TR (P<0.00D), HE
HREHFEZE IR, KELFEKRES, K EEH
B , A oK BE K A i B S PE A, AT 7= 4 — 3
SRR ER, F157K FEK & TMeHg ¥ B A %t
BR“GHTEAPPRERSERK, ESHEN
BTRAMKERERNBEAEN. H2HERY
REEIE.BEEBUFRSNE., HEKESTES,
#%E DMeHg 5 TMeHg E B F EMEXRR=
0.815,n=18, P<<0. 01),DMeHg 5 PMeHg(R=
—0.131,2=18) .PMeHg &5 TMeHg(R=0. 466, 7
=18) ¥ LB BAHK M ; HZ PMeHg 5 TMeHg B
BEEHEXEXZRE(R=0.949,n=18, P<C0. 01),
DMeHg &5 PMeHg(R=—0. 188,7=18),TMeHg
(R=0.126,n=18) W LHE MK . XRHAEF
Z TMeHg HZE L # I F DMeHg 251k, B
Z WMk F PMeHg 897351k

FIKERZE THg WER THZ, M TMeHg
WEHARTES. BEHTENTHRETEMMETR
ERELRBLEEFARATFIE. HKEERM AR
R s KEE, R B MR R ES I, W5
bR B A9 WO FE A3 58, K R BB Y & B
m. EZ THg kEARFERZ PHg IREAEH
EWH. JEEH W ER, SEFEBRY THg F
HUREEHR 0. 5510. 50 mg/kg, I TMeHg ¥ 5
THg 9 2. 6%, Wi /K & TMeHg /4 /k & THg
4.5%. W MEFEFR Y MM KKk THg &
BRK X TMeHg TR, X AXUKEREFPH
7k THg 1 TMeHg % 3 & 3L, WK THg ¥ E &k
17 ng/g, & F/KEK K THg § 8, HR K
TMeHg #{ERKETER Y. B, ZVHEETE.
MERENELSBOKEREZKE THg KEAR
B[, Xf K & TMeHg A —E R BIEM .

B 1AW, R RKEKE S MeHg % B BR K
FHMOAXABHE. XERMNEFLGBRETRE
X TR R IR B A UK B K R 2wt (pH 1
2% 8.13); M Bisk pH FEAKS 95 & 48 5 B B fb 7™
RERBED , BAEMK T REMH T MeHg B9 BL.

3 & #

RN KEEKEK THg #kE >~ 0. 63~3. 06 ng/L,
MeHg ¥ B4 0. 023 ~0. 081 ng/L, THg {KEHM
MeHg W E S R HABRZ B RHXAPHERAS
KRHRRAKBEKGERHRRIGE.

XK EK s Hg 1 MeHg % B BRI
HEMETHETL, FTERHTETERERE. EW

BRI, HERRETIEE TR R
BV *h 1R RIS, 0 T K EER ISP REERA ,
#3 THe.PHg WEF F » B WK B 1938 & 68
7K PESREE KAk , K A B B ) 4, AR TR

AL, I MeHg ¥ BE 30 B0 BEAS

HRWKERZ THg M PHg B RA LA BHZE
Fl4 . HE THeg TREDHHEKE 10~
30 m 4b; Bk 4k THe WEW B & T FEMT I
kik. RHIRKKEN THe REBRILEREM.F
AT GILFIR R BH4L .
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