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Abstract

In this study, capping with recycled aggregate and natural zeolite in marine sediment was performed to investigate its
inhibitory effect on pollutants released from sediment to seawater. An experiment was performed by capping with
amendments for 60 days, and concentrations of organic matter (COD), nitrate, phosphate and metallic elements (Ni, Zn, Cu,
Pb, Cd, As, and Cr) were measured. Two capping materials effectively suppressed pollutant release. Recycled aggregate
showed better effectiveness for organic pollutant, nitrate and phosphate release. Meanwhile, natural zeolite was effective for
metallic elements. As a result, recycled aggregate and natural zeolite can be considered as cost-effective/inexpensive capping

material candidates. Also, the capping material can be selected according to the target pollutant.
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2. Materials and Methods
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Fig. 1. Side view images of field simulation water tank (a) without capping layer, and capped with (b) recycled aggregate and

(c) natural zeolite.
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Table 1. Physicochemical characteristics of marine sediment

sample

Property Values NOAA Standard
ERL ERM

pH 83 £ 04

silt-clay (%) 90.0 = 3.0

water content (%) 512 £ 45

Organic Carbon (%) 1.62 £ 0.24

T-N (%) 0.15 £ 0.03
Ni (mg/kg) 379 + 45 20.9 51.6
Zn (mg/kg) 203.7 £ 63.1 150 410
Cu (mg/kg) 67.3 + 12.3 34 270
Pb (mg/kg) 424 £ 22.1 46.7 218
Cd (mg/kg) 0.94 £ 0.25 1.2 9.6
As (mg/kg) 30.8 £ 6.3 8.2 70
Cr (mg/kg) 65.7 £ 16.6 81 370

ERL: Effect Range-Low
ERM: Effect Range-Median

HEE W F8 2¥9E2 55 #4 274 s
#7184, F24 2 FAS 44 1.62 %, 0.15 %, 049
gkgol FHFHE BAHTable 1). HFE W SFEL9E
A9 7]¥5%+ v|= National Oceanic and Atmospheric
Administration(NOAA)°| 4] screening quick reference tables
(SQuiRTs)Z A A]F o) th(Buchman, 2008). Table 1] X
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Table 2. Chemical compositions of recycled aggregate and natural zeolite

Component ALO; Fe;0; Si0, Na,0 TiO, Ca0 SO; 710, P,0s
Recycled Aggregate 9.9 6.0 384 1.5 0.4 36.2 nd nd 0.1
Natural Zeolite 12.0 1.7 76.5 25 0.3 1.9 0.1 nd 0.1

nd: not detected
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Fig. 3. Effect of capping on inhibition of heavy metals release from sediment to seawater. RA: Recycled Aggregate, NZ:
Natural Zeolite. Symbols: bar (concentration), line (blocking ratio).
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