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An Experimental Study on Leaching Characteristics from Dredged Sediments
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Abstract

Use of dredged sediments is one of the important subjects for marine environmental problem. This study
proposes to use dredged organic sediments as fertilizer and manure in the sea. To examine quality of dredged
sediments, leaching tests were performed using the Orido bay sediments and artificial seawater. The sediments were
dried or burned at various temperatures (Natural, 60, 110, 300, 800 and 1000°C), before the leaching tests. The pH
value of artificial seawater used was adjusted 8.05 with buffer solution of 1095-NH,Cl. The experimental results
showed that the redox potential of sediments increased with temperature used. The nutrients and heavy metals
contained in the sediments were leached, depending on the temperature used. It was found that there was an optimum

temperature for the maximum amount of leachate.

1. [IC®HIC

WHHEOBRERSICET 2MED—DI1, BETHfV
HEHEsh2BELOMERD 2, Hl21E, BBV
1%, MBS - I OMERFB T, MAO REUEIC S B
BEENMTb T3, £z, BEPHB R & ORI
WCBWTIE, EE» S ORBELESBEOBEIEE LT
BEENMTbI TS, 20X I, BETHE, HEEH
PEREAEZHNE L TThbhTwa ), 5% ks
Nz AECH 5 GRIL, 2004), —FHT, BETHITEIE
ME L TREZEOBRELZHEH L, BIHEZ DS EL -
HEloTw3,

INET, BIEELIEERECHERB L OB LS
IV INTE T, A, HHEREOREEZHNE L
T [BEEYZ OOV ORZEC L 2 HHEE YO 1R
58] ® [HEBFEOF A OMREICEE T 2 %8 »i
W FT S N, RERDAIEI X B B+ DAL X IR EE 7
R E 72> Twd (flEk, 1995 Hil, 2004). DX >
RS, S, BAETERBELOMAESHN STV,

BEE o o P S 2 B +IE, BiKEBALEES o 1Bk

R2T0, BEvEAve oA E LT, 7ok
R VFEBES WS (RER, 1995). —7,
WS SHEH S A BT IE, TIBOMEOERM L LT
HushTwsd by on, HEC X 2EENESEIN, WE
PWINOBTEL L HAFHHAZESRONTL 5 (KREFZ
2, 2003; E4rE, 2004), ¥EEBREEOFHMEEOIL
KEXBI2WE, FloFRFEPLEE RS,

W SHEH SN 2 BIEERIE, RERETERY) v
LWL REEEPEEICEATYS, 2 TAPILETII,
BT RIEE L UTHW S Hk2RET 5, —iic, $#E
BEDEA BB A, KR % B < AREDREAK
BEXETHY, AEMEER L 32 0HTHE (NS -
HEPA, 1997; thist « 4B, 2000). & 5EE 5 AP T,
EREEETIMEL, L ORBEEENED LV, BIE, K
EYOLERE 21T 2L 2HNE LT, BABEETL
AR Z AW AEOIEFRAEBE ST b (PR - %
B, 2000). F7z, FEOIERIMIFIEEROHEMD A% 5
¥, CO, DHIBFELEON L Z EBME SN TV D
CINELL, 1990; 5L, 2001).

FiRL7- &S, BELDOZE, ERYSCRELESE
BlIEaEArEEKEOMELTH Y, BIUHRETICH

20054F 5 H16H =8

* 1 IR REGBEEAIERRBEE T 53 I% (Graduate School of Marine Science and Technology, Tokai University)
%2 H¥EARFHE I E KT %R} (Department of Marine Civil Engineering, Tokai University)

%3 [EHRAEER (BR) (Japan Industrial Land Development Co.)

% 3&H 15 (2005)



FF LB < AR « RIFREAK « KORHIR

5, Eiz, BN L VESBEGREZIT LS EDEE
and Wz, &, 1986; LA, 2002). ZD7®,
B ZIERLE U CESEBA T % &, KEPEENEZE
ERIZY. ZORERBRT 5121%, B - BERIC X B
AEULFESH T o2, X512, EEE L TRELEH
W5 DI, BT OZEE-BEECRIRIC B 1 2 LR
PRERS L CESE OB LFEC O W TRET 2 NED
b5,

KIS TIE, FEREEER L U ORER R - BERRE I &
D BiAKEL L 7o O bR, KERB L UESRE
DOEHEFEIC O W TR FER 2 HRE T 5.

2. KEREIR
2.1 REL

Fig. 1 .cRBHFRM S 273, Fig. 1R d £ 91, K
FZECIIdEE L & U C20044F 9 H I F 31 TERI L 7248

e River

Orido bay

EtzHAW, ORI, A vy FrI4Y
—RFRBEE Y, EE~6cm OFE 2L, 0D
%, EERENICT, I EE 2ok (Ml TEs
i, 2000) 12 & D FH%E - SHLL 7z, Table 1 I E O
bR T, Tablel WWRT X352, TR BOWE
B, MRS THRIShTEY, PEOBSEEATY
3., Eio, WMEUREIZ 25.2% EHEFICE N LD S,
ALEICEA (Eh) 2385 & % 200mV LT Ol %2 5=
b, ZIRETTHRBRETICHS L W25, IFBIBY
BEE D Eh 23-178.8mV ThH % 2 Lo, HABOEE
ETTHZBRE T ICH 2 2 b s, EENERTH LR
BETwhs L, MLKZEORECABORERE2F] &
2L, ZZWHERT2EBEYCERE 2 XIZT. Table
2B OREEL L VESBEEAERICO W T, Tablel
WhBEICB T 2EELOEEE NNy 777 > FE (BG
) £AFP BT 2EELOREEEFICIOVWTZNE
R (@IEs, 1997; Canadian Sediment Quality

® Sampling Point

Fig.1 Sampling site in Orido bay.

Table 1. Physical and chemical properties of Orido bay sediments.

Perticle | Water Grain size distribution Loss on | Hydrogen Oxidetion reduction
site density | content | Gravel | Sand Silt Clay | ignition sulfide pH potential
(g/em® | 96 | %) | G | %) | ) | %) |(mg/gdry) (Eh) (mv)
Orido bay 2.17 285.9 0 3.6 40.8 55.6 25.2 2.5 7.40 —178.8

Table 2. Concentration of Nutrient and heavy metals for Orido bay sediments.

site P Cu Zu
(mg/kg dry) (mg/kg dry) (mg/kg dry)
Orido bay 231.3 225.4 428 .4
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Table 3. BG value and Canadian Environmental Quality Guidelines (CAQG) for
sediments. (f87LIZ7%>, 1997; Canadian Sediment Quality Guidelines, 2003).

inorganic matters BG value CAQG (ISQG) CAQG (PEL)
(mg/kg dry) (mg/kg dry) (mg/kg dry)

P 440—452 — —
Cu 19.7-30 18.7 108
Zu 89.3—101 124 271

ISQG: Interim sediment quality guideline

PEL: Probable effect level

Table 4. Experimental conditions.
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Time (h) — 18 18 3 3 3
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Fig.3 Effect of dried or burned temperature on Eh from sediments.
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Fig.4 Effect of dried or burned temperature on leached amount of P and Si from sediments.
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Fig.5 Effect of dried temperature on leached amount of Cu and Zn from sediments.
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