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A Study on Sequential Extraction of Heavy Metals from
Marine Dredged Sediment at Busan New Port
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Abstract : In this study, experiments on total digestion and sequential extraction were conducted in order to understand total metal
contents, and mobility, bioavaliability and toxicity of metals in marine dredged sediment from Busan New Port. The total concentra-
tions of arsenic and heavy metals in the dredged sediment were relatively low as follows: Al (2.36~2.96 wt.%), As (1.6~3.3 mg/kg),
Ba (30.0~33.8 mg/kg), Cd (0.12~0.18 mg/kg), Cr (27.5~35.0 mg/kg), Cu (11.3~15.0 mg/kg), Fe (2.91~3.51 wt.%), Mn (324~408
mg/kg), Ni (18.8~23.8 mg/kg), Pb (23.8~31.3 mg/kg), and Zn (70.0~86.3 mg/kg). In addition, it was found that most of Al (87.5~
95.9%), As (74.1~93.8%), Ba (71.8~77.6%), Cr (69.5~94.3%), Cu (50.0~78.7%), Fe (70.8~87.6%), Ni (64.5~75.3%), Pb (53.4~64.3%),
and Zn (62.5~81.7%) existed in the residual fraction, meaning that those elements might come from natural sources. On the other
hand, Cd and Mn were present mainly in the non-residual fraction. Due to low concentrations of toxic heavy metals and high
percentage of residual fraction, it could be possible to reuse the dredged sediment for bricks, pavement base material, etc.
Key Words : Sequential Extraction, Marine Dredged Sediment, Heavy Metal, Total Digestion, Busan New Port

fo
12
o
re
!
=
R
(e

o

A 2AEAE] 2FE 559 TE5, oA, BAIEE, S4S gotiy] flste] &%
AT A%RRARS Aotk 2AHARY 34 FEEE e 2ol vmA Wolth Al (236-296 we%), As
(1.6~3.3 mg/kg), Ba (30.0~33.8 mg/kg), Cd (0.12~0.18 mg/kg), Cr (27.5~35.0 mgke), Cu (11.3~15.0 mg/kg), Fe (2.91~3.51 wt.%),
Mn (324~408 mg/kg), Ni (18.8~23.8 mg/kg), Pb (23.8~31.3 mg/kg), Zn (70.0~86.3 mg/kg). T3t T O] F<50] residual frac-
tion© 2 ZA5HA=Y], o] o] AUy H el FlsAdo] 8-S ofulFtr): Al (87.5~95.9%), As (74.1~93.8%), Ba (71.8~
77.6%), Cr (69.5~94.3%), Cu (50.0~78.7%), Fe (70.8~87.6%), Ni (64.5~75.3%), Pb (53.4~64.3%), Zn (62.5~81.7%). HFa o] Cdu}
Mn< F 2 non-residual fraction® 2 ZAJct FAE A E Q] G35 F<E =7 WL residual fraction B|&0] =7] W&o, o]
2 uE mexgin $o2 g Aol Msicha AR E.
FHO : A&3Z, AFEHEHE, T, STHFEA, FAR

3l wp o= JhAF wo] ol AL 43 ZE(sequential
5

1.M2 E(bioavailability), 12|31 =] wieh T AL oS
A& o= nt A&EFF L Algbo] wol AEA|ut 1]
Aol FE WAt FEEE el HEHE v FELe] oA, PARY, el a1 Eel3ety
stebs QR HA=of gelrt. oldf sfetge] At <l 7hk, oF SOl udt AAT HRE At 2 7
S Bl whet Haof Fa&of FAANAL oled 5 AL AAANA olF el pH, AkBtErAS, 7
e e 23 5o #Fx7 wstel gt ogA olFsty AR
A TdHAES 2deet BEYFE Ad= Bt A4S modHste Aotk HAE EAsE vgES
7] Flal waet FaLof SAFTANCRE SR & & 74 gAMER $aiA)] ) dRle] seterE AR
th 259 8% 7Fe T TS AEs] A7ISe vlaeh shed, O BEst dsHow Frhae
ZF &) EAPEE vefshe Aol dadd], of I AN e Aol gl Al HH =l A3tz vl
< TUFEA T 24 sk ek SRS 2 gES2 FE P Y(ilicate) ¥ 1AR3ET} w0 9,
3] © AlgE J€
BES

munity Bureau of Reference (BCR),Q Kersten and Férstner”

ol 7by wol 2o|m ukxoz ey
A&FES 2 WA Alofo] B B 4R $9)
3!

Al7IH, 1 AT v o R sgdag] o] 5yt Aol

=

ES
AL et Hide| IS F o2 RE /2
ZE0] ERAld(carbonate), AF3FE(oxide), 5243}
E(hydroxide), 33}E(sulfide) 23t Ho] glon, =g
2 o|EAL 7HHt

2 =wllde 7 7 d55E e A AT

m>~
im
2
il
2
2
op
:OE“,
x
ne
Flo
i)
~{
it
=
El
bve)
i3
P
rE
)
rir
&
= AN

" Corresponding author E-mail: kimmj@hhu.ac.kr Tel: 051-410-4433 Fax: 051-410-4433



Heo g2 7] 3wA|(acid soluble, reducible, oxidizable)®
T E o] ot o719 residual fraction F7Fsfi A 4THA|
2 A3k = W= Kersten and Forstner’ B o],
67| (exchangeable, carbonatic, easily reducible, moderately
reducible, sulphidic/organic, residual)@ G4 % o] it} ESH
QAR RS BAE A AR AR nash SR F3
SPRAS B AH O AESt TG S dolr T, oA
% /‘k:l‘j J,].E H}EI—OE g@l‘:’;ﬂ_q g].sL}_ Z:xHUJEH
S Wste| W2 8E7Hs A4S dobH sk

gL
=
=

b

_tg

RVERIETE

2.1. A2 x|

2 ATt AR FAE AT Al ARdutel A 2008
11Y(DS#1)T} 20099 5LDSH2) F =& Y7 5HAchFig. 1).
A3t F 7HA] ZHAEHE ARE 18R]3 EEo] Ay
£ o)A A 7Az3] 2 mm A2 AE T HolA o
AstalArt. HAFAIGFS 19954 49 Alghgk /fake A)zls)

o] 2011 Z7lx] AMELE & 2044 Fro] gk A4
2, BabgA] A e mel A AEAl 8¢
of AHHI = = e Futolth

S| I

FAHEHE AR A7REE A2 7] (Laser Diffrac-
tion Particle Size Analyzer, BECKMAN COULTER, LS 13320)

2 Argete] 2yetqt fRTTE A FAHYES

A7) Aol et go| SRskT oF 2 g AR &
AEAE Ags sl 54T 5, 105TolA] 4x3t &
b 7hEstar HAA oA Yzt
ek 7HE AdFo Ao —E’r@.%‘ﬁ% AFsti. 1
il FAEA=Y pHe thad 2ol SAsHAY. &

= AlRe} 2] HlEo] 1i10(gg)o] HEE =3
AlZEEeE RgsA A4]&2](10,000 rpm)stAT). 45

DISPOSAL
DISPOSAL
AREA “A”

GENERAL
WHARF,

‘13 —> PUSAN NEWPORT

Fig. 1. Locations of sampling sites at Busan New Port: DS#1
(A) and DS#2 (@).
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