AL ABFEFSAEIA] Vol 15Q2), p. 47~54, 2010
Mo oi¥sP|s8 HEs8H 2Y

AT AT - ojBH' - ZWT? - BYS? - PO
EE . AR TR, Rl Tled A, SRl ARSI A A E ek

FHEo| XMZ| W MEE ALY HE

A Tiered Approach of Washing and Stabilization to Decontaminate
and Recycle Dredged River Sediment

Young-Jin Kim'* - Kyoungphile Nam' - Seungbae Lee' - Byeong-Kyu Kim®
Young-Ho Kwon® * Inseong Hwang®
! Department of Civil and Environmental Engineering, Seoul National University
“Research & Development Center, Halla Engineering & Construction Corp.
*Department of Environmental Engineering, Pusan National University

ABSTRACT

Although the demands for the dredging work have been increasing due to social and industrial reasons including national
plan for restoration of four major rivers, environmental standards or management guidelines for the dredged river sediment
are limited. The suggested environmental standard for the beneficial use of dredged river sediment consists of two levels,
recyclable and concern, and includes eight contaminants such as metals and organic contaminants, The systematic
approach to remediate dredged river sediment is also suggested. The system consists of both washing and stabilization
processes with continuous multi particle separation. In the early stage, the sediments are separated into two particle sizes.
The coarse-grained sediment over 0.075 mm, generally decontaminated with less trouble, follows normal washing steps
and is sent for recycling. The fine-grained sediments under 0.075 mm are separated again at 0.025 mm. The particles
bigger than this second separation point are treated in two ways, advanced washing for highly contaminated sediments and
stabilization for less. The lab test results show that birnessite and apatite are most effective stabilizing agents among tested
for Cd and Pb. The most fine residues, down-sized by continuous particle separation, are finally sent for disposal. The
system is tested for metals in this study, but is expected to be effective for organic contaminants included in the

KBEE>

environmental standard, such as PAH and PCE. The feasibility test on the field site will be followed.
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Fig. 1. The treatment procedure for dredged sediment (U.S. Army, 2000).
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Table 2. Remediation technologies for contaminated dredged sediments (USEPA, 2005)

Technologies

Operational Characteristics

Bioremediation

Chemical Treatment

Extraction/Washing

Immobilization or Solidification/Stabilization

Thermal Treatment

B — DN == DN = DD = DN e

Particle Size Separation

. Environmental-friendly

. Site-specific information required
. Quick response
. Concern for secondary contamination

. Contaminants essentially removed

. Sludge and wastewater treatment required
. Reduced risk by applying stabilizing agent
. Applicable to fine sediment

. Complete removal

. High energy & cost

Limited application upon contamination characteristics
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Fig. 3. The sorption isotherm chart for Pb (Lee et al., 2009).

Isotherm of Cd
16645
14645 -
12045 -

10e+5 4

© 8.0e+4 4

8.0e+4

4 Brnessite

4.0e+4 s Zedlte
4 Apatte
208+4 7 WM Zeokie
00 T T T T T T
0 500 1000 1500 2000 2500 3000 3500

Fig. 4. The sorption isotherm chart for Cd (Lee et al., 2009).

Table 3. Langmuir sorption isotherm parameters for tested stabilizing agents (Lee et al., 2009)

Birnessite Zeolite Apatite Fe-loaded Zeolite
Pb Cyn (mg/ks) 538 x 10° 1.13x 10° 3.74 x 16° 1.04 x 16°
b (kg) 2.90 % 107 5.10x 1072 6.00 % 107 1.80x 107
cd Con (mg/kg) 122 % 10° 1.07 x 10° 133 % 16° 555 x 10°
b (Vkg) 831 %107 382x%x 107 1.11 x 1072 9.04 x 107
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