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Abstract

Recently, the amounts of dredge sea soil in south Korea have been increasing because of various maintenance
works at harbors and rivers. Dredged sea soil contains various contaminants. Hence, prior to recycling the dredged sea
soil, the various contaminants should be removed to prevent a secondary contamination due to the leaching of
hazardous chemicals. Pretreated dredged sea soil can be buried under the ground or used for land reclamation. In this
study, however, pretreated dredged sea soil was used to investigate the level of pozzolanic activity. The properties of
pretreated dredged sea soil were investigated, the method for heat treatment was determined, and the compressive
strength of mortar using dredged sea soil was examined. According to the XRF result, the main components of
dredged sea soil were SiO: of over 55%, and ALOs; and SOs; of some amounts. Results from XRD and TG/DTA
showed that pretreated dredged sea soil can be used as a pozzolanic material. When dredged sea soil was thermally
treated for 90 min at 550°C, a compressive strength result was similar to that of control mortar.
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Figure 2. Particle size classification of dredged sea soil
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Table 1. Factors and level of the compressive strength

experiment

Factors Level

Dredged soil 100m

W/C ratio 50%

. Plain cement : sand 1:3
Mixing cement : dredged

rate Others soil: sand 09:01:3
JEAee 243l 98 AFARE 50mm X 50mm X

50mm =719} FH %‘:g ARFs1ed(25£1) T2 2oflA
28A7T 717k 1t =te AL KS L 5105 4
of w2} ArBIom, Ay 28U s =451 ==
£ S45t7] 913t Ad3Hl= ShimadzuAHJapan)9]
Universal Testing Machine(UTM, UH-F100A)& AF&5191
o UIM stroke A== 1mm/min ©& 3|tk
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Table 2. Chemical compositions of dredged soil (excluding
organic components)

Chemical Dredged soil
Component 100xm 130um 175um
SiOz 55.5322 56.6460 59.5803
AlOs3 13.3716 13.1449 11.6849
SOz 7.8766 7.7354 7.4540
Fex03 6.2119 5.1804 4.5491
Ca0 5.5939 6.3069 56877
K20 2.8817 2.8060 3.3991
Na,O 2.5251 2.8864 2.7645
MgO 1.9830 1.7165 1.2783
Cl 1.8246 1.7376 1.8565
P20s 0.8646 0.7185 0.8359
TiOz 0.7262 0.6982 0.5758
CuO 0.2259 0.1483 0.0871
Zn0O 0.1874 0.1107 0.0785
Cr203 0.1314 0.0901 0.0991
MnO 0.0641 0.0640 0.0694

note: Loss on ignition value of dreaded sea soil varies from
10~40% depending on the collection site. The amount of
organic components increases as the average particle size
of dredged sea soil decreases. Dredged sea soil used for
this experimental works (in case of 100um) has loss on
ignition value of 25%.
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Figure 3. XRD patterns of tested dredged soil. Note that
the most of the peaks are noted with symbols.
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Figure 4. TG/DTA patterns of heat tested dredged soil(size 130¢m)
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Figure 5. TG/DTA patterns of heat tested dredged soil(size 100m)

0

XRD #4& &9l 2&
S 175 SAHE= ISt =

Figure 4] W2, 130um FHEQ]
oAl 1,000 71A] HSAZE o,
20] T DTA peake] #1512
ool T AL Aol ot
Ao Hoj YA YE st 2F
£ YVl ofElE AlE AlmE:

Figure 5ofl @29, 100un HAES] 74 2% Halo
w2 oF7ke] Wshr L =St DTACA 883t Peak 2
UEPA| = AQIAITE oF 500108 A/deoflA] m]AeA]
Hh 22 HumpZ} ERIE|S1em™, 500-600C #tollA] F
AR} E5E Ul o8 SFH R qejs) & u, o]

Y

534

TN Lol o] Fsol AEYEY] 7
WS AT O oLk, ueh] ZE WA
of wilo] 7Ms3ich ARREHE 100 FUERE 24X
sjolonl, A4LETL 600T oY B¢, WEREe] 7

Z7t 273t A AL st FAREE Aokt 9l
o] &&= W3} 7S 500-650C = s

3.4 EMEQ| X

ZAEO] TG/DTA BAA] oF 50009 &% JL7kolA
A AERAITE 22 HE7t SERIENE 100me] FHEES A
goto] GAEIHe A% & H3lkE ERlskl), b4 o
et vel o] AAA] L& Wk J17He 500-650T HE
2 AAsIlon, AR 30, 60, 90minO 2 ThoFs)
A A-g3kct, EAEE 100um FHEEL] XRD #HS &
Agt Ay}t Figure 63 #-2 A3s A}

‘ I 650T 30min

| 600T 60min

oF

EE— _/JEL.MJ T N T T T N T

550T 90min

550T 60min

X-ray intensity(cps)

500T 90min

| 1
e L
\«-,a\y»_..--vfw,—.,JJLu

10 15 20

500T 60min
'’ A 5

| Asreceived

PN v Y
5 30

5 2 35 40 45 50 55 60 65 70

Diffraction angle (28)

Figure 6. XRD patterns of heat treated dredged soil
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in low peaks. Note that the most of the peaks are noted with
symbols.
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