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Abstract: In this study, mercury, methylmercury and heavy metals in sediment from the lake Andong were analyzed,

along with the estimation of mercury flux between sediments and water in the lake Andong. Average mercury
concentrations in sediments sampled in 2009~2011 were 155.0+71.9 ng/g, 211+62 ng/g and 198+6.88 ng/g,
respectively. The average methylmercury concentration were 1.85£1.09 ng/g (2009) and 3.49+1.79 ng/g (2011), and

%methylmercury, the fraction of methylmercury in total mercury were 1.17£0.39% and 1.77+0.94%, respectively.
Heavy metal (Zn, Cd, Pb, Cu) concentrations of the sediments exceeded ERL (Effect Range Low) level of US
NOAA (National Oceanic and Atmospheric Administration)'s sediment quality criteria. Estimated mercury

sedimentation flux was found to be 83.7 ng/cm®yr and mercury diffusion flux was estimated as 1.24 ng/cm®yr.
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Fig. 1. Map of the Lake An-dong basin and sampling sites
for sediments.
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Table 1. Instrumental operating conditions for methylmercury
analysis

Parameter Operating Condition

Off set range 55,000~65,000

Gas flow

Purge 45 mL/min
Dry 35 mL/min
GC 40 mL/min

Run duration : 5 min

Purge duration : 5 min
Drying duration : 3 min
Heating time : 8.8 ~ 9.9 min

Analyze step

Table 2. Instrumental operating conditions of ICP-OES

Plasma Condition

Plasma gas flow 15 L/min
Auxiliary gas flow 0.2 L/min
Nebulizer gas flow 0.80 L/min
Purging gas flow Normal (1 L/min, N»)
Coolant gas flow Air

R/F generator power 1400 W
Sample

Sample flow rate 1.50 mL/min
Sample flush time 20 sec
Equilibration delay 15 sec

Read delay time 40 sec
Analyzing condition

Resolution High

Int. Time (sec) 1-4 (auto)
Replicates 3 times
Plasma view Axial type
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Fig. 2. Concentrations of total mercury and methylmercury,
and %MeHg in sediments from the Lake An-dong
in 2009.
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Fig. 3. Correlation between total mercury and methylmercury
in sediments from the Lake An-dong.

400

9/] Mason et al. 594 ] ?—QJ(RHg %CZO 49)9}_ ‘IC')I‘A]‘E_]’
@-‘4013}'2%5 2 o4Ne] A o‘l", e W mges
FO1 FRAAT GehiA Bk

-
sE X

32. o855 EME 39|

IET HAE F TS5 FEv oFd 644 mgke,
JI=E 73 mgke, & 67 mgkg, T2 42 mgkglE
ZALE o H, ol W= Sy 7] HE] g o
SQGs9] ERL (Effect Range Low, &4 F93¢ &
7120+ 150 mgkg, 7=+ 1.2 mgkg & 46.7 mg/
kg 72 34 mgkgyS 2= Aow Uehth H4=
T FFey eSS, 5 2 AE gHe
Table 39149} o] 93t FH#Ad S Vel e,

53 E%}OEHEH 714 848 Ad 97 2 53
= frolst Aads B

33. =5 EHE $2 ZNY
5T FANN HHER & o] FFS Atal
7] 91814 2po FEAPAE B Ba) HAEe ¥
o} durg oz 200 @ o] AlE

= iz}

—i

[e]
A5EE 2499

s1 Concentration {mg/kg)
0 » & &

w

£
K
<10
a
@
ol

2

»

s2 Concentration (mg/kg)
0 50 100 150 200

——pb
510 B
= a
815 <
3
o
2
b33
S3 Concentration {mg/kg)
° 50 100
5 ——pb
Ew -
= .
§15 Cr
a
2
x4

445
s1 Concentration {mg/kg)
0 1000 2000 3000 4000
0 >
A
=5 A
§ // =i
£ 10 N
£ " Mn
a1 N\
A
20 Y
A
»
30
s2 Concentration (mg/kg)
0 2000 4000 6000
0
5 <
- \
Sw =
< " Mn
815 y
o >
2 £
x 3
30
s3 Concentration {mg/kg)
0 1000 2000 3000
0
£
/
P d /
£ < ——7n
<. b
fm C " Mn
g, )
Q1 P

3

p-3

Fig. 4. The concentrations of heavy metals in sediment from

Lake An-dong.

_E,,]XJ

2 LH 210])0___ 1:1/\4 ]__E_
SHTE b3S 1,2, 3 AR A A4
% ZZzo] wEo] AL AoR oAt

Wl #2
3 )
3FFA]

e

O

Z]
ol o5& 3A|AHA Ao 210p, Tt fo 3
AS BN, o]2RE FAHH HHEEE 1.5~18

cm/yr, €

EZ9| o]5#HL2 83.7 ng/em?
oM FARS Fa F olF
ak(diffusion) 2 A

dwrHow €48
AAYEE

A7 LS 054 glem? - WO 2 &

‘/] QX—]
dos F4EA.

“F(resuspension) >

2 484 do, & AT e ¥ F(porewater)

s 200 95 39 5 FE BAS Bl £od 3 28
A, st WS K] ke HHE| A% S A5} AalAh ol 93] AE 15 cm A7]9] FoAEE
Table 3. Correlation table for the sediment dataset

Parameter T-Hg MeHg LOI Pb Zn Mn

T-Hg 1.000 0.840 0.408* 0.830 0.372% 0.411
MeHg 0.840 1.000 0.583 0.661 NC NC
LOI 0.408* 0.583 1.000 NC NC 0.665
Pb 0.830 0.661 NC 1.000 0.564 0.335%
/n 0.372% NC NC 0.564 1.000 0.596
Mn 0.411 NC 0.665 0.335% 0.596 1.000

*p<0.05, others p<0.01
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