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Abstract: Mercury in environment has become the major concern in recent years due to its highly toxic to human and biota. In this study,

nineteen sediment samples were collected along the Beijiang River to examine concentrations and sources of mercury, as well as methylmer—

cury. Also, the pollution levels of mercury and its compound were assessed based on comparison with other studies. Total mercury (THg)

and methylmercury (MeHg ) were determined by atomic absorption spectroscopy (AAS) and cold vapor atomic fluorescence spectrometers
(CVAFS), respectively. Furthermore, methylation rates were calculated for all samples and pollution degrees of mercury in sediment were e—
valuated using pollution index methods. The results showed that THg concentrations in sediments ranged from 73.7 to 3 517 ng-g™ dry
weight, with an average of 607.6 ng- g™, and MeHg concentrations ranged from 0.392 to 2.384 ng-g™ dry weight, with an average of 1.302 ng*

g, respectively. Clearly, wastewater from Shaoguan smelting factory was an important point source for mercury in sediment. In addition,

methylation rates varied significantly among samples, suggesting that factors influencing methylation is still unclear. Thus, more studies are
needed to explore the relationships between these important factors and methylation rates of mercury in sediment. Based on the average pol—
lution index of THg(F=3.04) and MeHg(F=26.04) in sediment, the Beijiang River suffered from medium pollution of THg and MeHg.
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DU RIS Je B ik /D , B0 = (i I 2RV M
B IR R 5T CL R B R T5 L ™ 5

LT RBRVLIIEEE — KK &R, THME K 468
km, FEE R A BRI IBA N 10.1%, 2 = KT 5
POYTAHE , HEABRIT = AMNRIX . JLIT g is AL
P RN IR Z T, R R 2T 1800 mm, A
(4—9 A )N E SN EMN 80%,, ZF AR
BOR 482 12 m’, BIF LR HIFR K I  EE B A 1L 5
IR T ) SR BRI K R o B2 X PN LD Tl Y5 ek
HATA =2 (1) FIFFRFAN S ESRRY
K , G AT B AL D B A AR B e
AR KRFING X4 ; (1G5 HEH BE K AR,
BRI (3) B TR AL T = A i K
EEAES, AL T I T i A f AR R

LT B Z R L e B R ) AT R AL
BEEMRIG YR, BRI F 2K R Z — iR
YR (T B B3R )15 YL ot i R TE R o AR 23 2
TALTIRY S5k (THg ) FH 25k (MeHg ) & &, I
ST HIS YK R T T R B, X T LK RS
YR GLAN A S hl T R A A T L,

1 #REFZE

1.1 HFREREFMBrLE

2009 4E 4 A, FAAFHERIC ARSI T
TR EHRET 19 MERIRYAER (B 1),
A PRV RATE , 3 B SR BT . UL
IR AR G548 bR = R, 18 Bl LR =
BF-20 CHKAERAFEZENHT. IEMBITRRYAERG, 52
AHRTIEML(EYELA ,FDU-2100) 4% , 75 F 353 6k
WHEE, i 100 Hiff o
1.2 RS HNE

THg: FRELZ 0.2 gCREHAE] 0.000 1 g) B, A
5 mL FE7K,95C/K¥% 5 min, FEHIA 5 mL 47K F11.0
mL BrCl, 4k2E 7% 30 min /5, E AR 25 mL, B3, i
B 24h DLE, AN 200 wL ERERERED, B 5 mL FE 4
Fi& 5 1 mL SnCL, 3 J5 , AR+ W ok (AAS )
FEEEMIFRAL (A, F732-S)Mi%E .

MeHg: % A HNO; #1 CuSO, #5122, CH,Cl, 2%
BOtE /KM &L . ERSHAE -2 IR Tk
(GC-CVAFS)ilj524% ( Brooks Rand , Model ITT )l 2@,
1.3 RERIESREREH

J T RIES M ER R R E, TR FE
B, SR S84 R B 20 AR U DURR s v ) o

GSD-5 (GBW07305 ) ( H [ i Si 24 B tth 3k My Filth 3k
FE A ST Fr#24L ) i TAEA -356 (International
Atomic Energy Agency )# THg 1 MeHg & &, 45R%
B E (B S AR HE(EL M) & B8 , THg 5 MeHg [R5y
Bk 85.61% + 0.35%,101.79% + 18.11%, [F) Al %E
T H, IR 10% 8 L BIREHLINE R A THE  F
IR T s RN R KT 10%.
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Figure 1 Map of sampling sites
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2.1 iFR4 THg #1 MeHg B3R BE7K T

k1 Fon, LTS R ITRY (LT &,
TR )THg Bk BEE A 73.7~3 517 ng-g™, i RMETE
WG HER T e (BS), B/MEA FALIL T it S
B3 (B19), R e & =AY 48 £, TR THg 734
TEN 607.6 ng g, TG HEM D (B4) 4k THg
CrEEA 35849 ng- g,

JEVL i 5 S MeHg B9 V& B35 o 0.392~
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2.384 ng-g' (R 1), RMEA T LK (B11), &/h
HZERYTA T (B10), B RAER B/ MER 6 £, TR
Yy MeHg P38 80 1.302 ng- g HHKIAHR HED
(B4)4k MeHg & &5k 8.603 ng-g,

Xof He FAMAR 5T X I (3R 2) , JLTLH IR Y THe
ERART G R E TS YA B B T B
RGN QIR IR TR O L= s o AN ok R G
W2, 5 F3E [ South Florida™ &% # Anadyr™1
% SeineNi] O PR , REAIL TR R EE ™
HJLTLITARY MeHg & BEAR T-8: 5 Seinel™ ] L {7IAR
Y1, 75 T35 H South Florida®™ A1 % #i Anadyr™a] [0
TR
2.2 THg #1 MeHg B 22 (8 5 45T

M THg (423 8] 4347 (B 2) A1 0L, QSR LARR G165
T HES B (B4) ML T3 B T A, BUfRY 3
AR 5 (B1.B2 Fil B3)THg & EAHXS UL T i H41E
(594.3 ng- g™ )84, B3 B B & F B1.B2, JRA AT A2
BT B3 AP T i EAER ) HE O A B, R
BKE LR THg LB TR, X FTRES RIS R Y
e ROV K, 5 EREA AR BT K B, B
S50 Z WK FERIGR A A R — B 10 T HFIT

F1 AIRAYM(TFE)BRMPERIE
Table 1 Concentrations of THg and MeHg in sediments

from the Beijiang River

HEmms SRR Wi PR~ THg/ng-g' MeHgng g
Bl BULEE AN Fii 172.2 1.534
B2 RIL+H=2 Fii 201.7 1.004
B3 TIAHED R iE T 362.0 0.737
B4 MR HE D Hem o 35 849 8.603
B5 HIAHE O T IE T 3517 1.027
B6 30 b2 680 1.463
B7 Fa I T 533 1.667
B8  EEAKILIT AT b 2275 2215
B9 HYMET T 619.2 2.143
B10 KHETF T 636.5 0.393
B11 v Fii 488.1 2.384
B12 FERBFT Fii 588.1 1.114
B13 LB Xt T 141.7 1.089
Bl4  JpyEmE AR i 71.6 0.628
B15 AfEA T 207.9 2.136
B16 JesmErde Y b} 80.0 0.809
B17  JRYERT 105 HiE X 97.4 1.415
B18 Ky T 184.8 0.614
B19 =y T 73.7 1.066

R 2 AEARTAAMBRMAERIENE
Table 2 Concentration comparison of THg and MeHg in sediments

from different rivers

W Rk THg/ MeHg/ =3

X35 B 1] ng-g? ng-g! Sk
FAFEL 2005  13~1543(610) — 9]
HP BTN 2007 37~16 070(9241) — [10]
P HTTRIL 2007 344~132 500(52450) — [10]
BT 2007 215~19 550(5126) — [10]
BMIL LY 2006 48~417 — [1]

R 2008 14~103 — [12]

South Florida 0.001~0.49

Estuaries,UsA 1008 1219 (20) (0.078) (13]

Anadyr Estuary, 1o0e 77 5 100(339)  0.06~0.62(024) [14]
Russia

Seine Estuary,
France

1999  300~1 000(460) 0.1~6 (2.3) [15]

0.392~2.384

T 2009 74~3 517(607.6) (1.302)

ABISE

E RSN EE,

FUY THg & St BA B v, LI I 0 38 R i 22 sk
TR, BB Y SRS Y RHE, FTRE R IR
FALTTRIE YR B SR . Heaven SE'87E Nura J0[3fE
BAREHRS DU R T B & &R, I FE R B
T R, 4 K45 R 7EBEHETS 1 25 km BOTEE, 1R
) HES 0 THg & & 58 35 849 ng-g ', —1ERA
T RIS YT BE . TORIE ) R B = KA
FER AEAE PR RER 16~17 TT t, b AR PR AU AR 4 SRTE N
RIZ R &R o TR RIS SZRHE R K5
YL 5 T R LR R E TR B9t 45 SR . e B
KIGPIEFEHERH EEHE. B9.B10 THiRAE &
FHXTF B7 RAf S THg & BWES LT, AT RE 5 X i r
7K THg & B8 (2 275 ng-g™)A X 5 W IL AL LI
F T B12 R4 A5 THg i B11 RAE S, 7T RE
X RE LMK MR ES A X, KEILTE—EE
KEZE B EAED IR, Rk %R E, RE1l
WX B K R AT AT, SRk AL, & X A
20 22 70 FRIFR LK, =t KR ESEERTE
IKEEHHENK H, B O X iR SRR
PR, AWRRGE , Z R E I H KR 16 sh i
B S U4 & B ik 3.22 mg-g?, B E
BRIBTURY P& RFEE (030 mg- g 10 1%, 21
TLKFRBEFN TR R bR, BH B12 B A9 T R A S
(B13.B15.B18.B19)THg & B sk MM , 3 7€ B19 ik
B/ ME . THIT 1A FA R 44 W F R R
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M, A A ST AR - R A b DX 3 AT
Hg & & W& T — B fimi, AP Bk
PR A RAE 55 (B14 . B15.B16 . B17 ) JGBH B oRI54Y

BA b, LT MeHg #5{E(1.301 ng-g™) 5323
(1.306 ng- g™ )AH2, T3 L i¥ MeHg #{E (1.092 ng-
g MET T#(1.363 ng-g") . 5 THg ZS AL,
MeHg & ARG HEBA H B AMEE 2), iTRERM
KIEFAL R MeHg 172 32 20 R R mm sl sz 4 il
HEZWMFEEAR . BRI RN P IR
mMEERCAREBME, RMFREMAZEE pH.DO K

SRR AL A SRR R 2,
23 REMAR

B3R 1AL, SV b THg & 885, MeHg & &
R (B RERNFREAEERER(E 3), &
JNH 0.024% , B KK 1.452% , F#(0.51% MEF L7
(0.72%) . B IFFHRETAHLRK R TR R EEF
A, BHLRY & BRE) 1%, AT THe & 235
TR SRAE S P B RN, BOR S ERAY B4.B5.B6
SR A AL R, RIS} 2% BUAE i T B R 7 e
AT S oK P AL 2R (1.08% ), BRI TG #E— 2B BF 5%
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Figure 2 Spacial distribution of THg and MeHg in sediments from the main stream of the Beijiang River
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Figure 3 Methylation rates of sediments from the Beijiang River
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2.4.1 THg BIT5YEM

AHFFE R FT Y48 BOETEN LT DA  THg
G, B

F=CIC,
KA FAT5 Y4880 C HEME , ng- g Co W =&
i, THg B {ER A2 E g FHE 5 H 200 ng-g, i
Yrm R 2Rl i Y 2GR B
VN I F<1.0 HRIF;1.0SF<2.0 HRETTY;
2.0<F<5.0 A BTG F>5.0 HEEETS Y PEMTEE R
3,19 MER T, THg S &A 3 MEEBYL .64
RS YE 3 ANREE YL T AR, ARG O B4,
SHIEYIRECN 3.04, B THETG YUK,
2.4.2 MeHg V5 YU ey

MeHg 75 4R Bt R A TS Yed e Bak - TN 5
SR B SN AR R XA S PR A BT BT
S5, BN MeHg 224K 0.05 ng-g™ VB0
HEEE, TR  1L.0<F<5 KiREFIGYY;5<F<50
A EETSGY;50<F<6 000 E 5L ; F>6 000 K™
HIGYQ, PSR ILE 3,19 MEMT , MeHg S 8F

%3 dUTRRY BRI BAERTIEMN

Table 3 Assessment of THg and MeHg pollution in sediments

from the Beijiang River

SRR - THg MeHg
W IR e RS AR O
Bl WULE AN 0.86 RiF 30.68 thEr
B2 RIT+HE=Z 1.01 2 20.08 i
B3  FEHED LF 181 BE 14.74 i
B4 HIAHE D 17925  E=EF 17206  EFF
B5  #WRHOTH 1759 B'BE 20.54 rhgE
B6 30w 3.4 gy 29.26 e
B7 TN 2.67 thpE 33.34 i
B8  mAKILILAWE 1138 H'E 443 i
B9 BVE T 3.1 rhg 42.86 i
B10 KEOTF 3.18 rhg 7.86 o
B11 BRI 2.44 gy 47.68 i
B12 Ey N 2.94 e 22.28 opEE
B13  ILYEMRT XFTE 0.71 BT 21.78 v F
Bl4  JpyEMEAN 039 BT 12.56 cfRE
B15 oyl 1.04 R 42.72 i
Bl6  JpdAHLY 0.4 BT 16.18 o
B17 JydEW 105 EiE 049 BT 28.3 e
B18 K 0.92 RiF 12.28 th g
B19 op 0.37 RiF 21.32 R

LANEREBGE 18 PSS, At HES 0 B4, iy
TSYHEECN 26.04, & THETSEOKF-

3 #ig

(D)AWL 5 R ITTRY) THe & 25 473.7~
3517 ng-g, U EE K 607.6 ng- g, T Y THg %5
6] 4310 5 FE B DT A 5%, Bk FIE RS & &
AR TR BB FIRE I X LI THg B 254

(2) L35SR MeHg & &35 N
0.392~2.384 ng-g!, FHIWR B K 1.302 ng-g!, 25 []25
fba#5 THg & &R EHIA—L,

(3) & RFE BRI LR Z R BKR, T T
S, TEH BRI A R R A AR
— RS R AL R R 2

()RS AR EOE TN 53R, LIt
THg MeHg /A3 & H B 15 Y2 (B ZERR /3 S8 3 HEOS
PR B XI5 Y
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