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Abstract

In this study, research for physical and chemical characteristics were conducted through analysis of sediments, grading and
heavy metals (e.g., Mn, Cu, Cd, Zn and Pb) in sewers which are classified by drainage types. After that, cement solidification
and yellow soil calcinations made heavy metals stabilized and then, ways of recycling it were examined. The grain size
distribution of all sediments was relative graded. When evaluating heavy metal pollution through index of geoaccumulation
(Igeo), Cu showed moderately pollution or strong pollution in forest and street site and Zn was assessed by moderately
pollution in military, residential, and street site. Analysis of Pearson Correlation coefficient of heavy metal indicated that all
items in street site have tight relationship respectively. Especially, Cd-Zn, Cu-Pb, Cu-Mn, and Pb-Mn have relationship at
99% confidence intervals in statistical analysis. Recycling it with cement solidification was satisfied with compressive
strength standard under 55% deposit contents and Zn, Pb, Mn were stabilized effectively. If time and temperature plasticity
and compressive strength would be standard, it is revealed that yellow soil calcinationsis valuable aggregate when it has 50-60
W1% contents. When considering economic feasibility and stabilization of heavy metals, cement solidification would be more
appropriate than yellow soil calcinations as solution to recycling.
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Fig. 1. Investigation point and drainage area of dredged soil
classified by drainage type.

Table 1. Site characteristics of dredged soil classified by

drainage type
Site Area Sewer Oqtlet size (m) Drainage
(ha) type DiameterxUnit type
arate Agriculture
A 6720 (Smwater) HP 800 andglndustrial
B 0.013 Bridge waterway - Bridge
F 0015  Sidewalk gutter - Forest
| 1.410 Combine PE 800 Industrial
M 9.820 Combine HP 700x2 Military
arate _—
R 0.100 (Sti?ﬁww ater) HP 300 Residential
S 0.002 Street gutter - Street

HP: Hard chlorinate vinyl pipe, PE: Poly ethylene
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shel 1sl Utk PokAgTH FHAG L
golxl Aol AL AvHFig. 1).

Fig. 29l EAo]-&ol w& wja79d HIHEE
710l kA ZAAE FHY 3 AH(Fg. 1 FF)=
o EFS AH - 24 F, Q= wE S35
=R Y A= 7 H(2003)9 A= HaLst
el ok A8 F$ Cue 124 mgkg, Zne 3.86
mg/kg, PbE 4.86 mgkg 12X Cde 0.105 mgkgZA,
SFF(2003) 04 AAlSHAL Qe =9 HHE FFE IRE
Cu 4.00 mg/kg, Zn 4.15 mg/kg, Pb 5.38 mg/kg, Cd 0.135
mokgEtte 9A ZAMEAT 4FER S35 BEE
AW EE, Mne 16.49~43.83 mgkgel H9E BYen Cu
0.55~3.29 mg/kg, Zne 2.47~6.71 mgkg, Pb: 0.59~
mg/lkg, 283 Cd: 0.087~0.163 mglkgel B ZA,
ANBAN FF%5Y 55 YET AZSFE YoAlE=
i y_gi\:]. o]‘_‘:_ 3_7]7]. ;<1—9_ 01;4_,] /ﬂ-cﬁz% oz =
FHA% w2 Fol nesH| 7]deH(Bodo, 1989,
Sansalone and Bushberger, 1997; Wiber and Hunter, 1979).
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Fig. 2. Heavy metals concentration in soil of investigation
area
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Fig. 3. Grain size of dredged soil classified by drainage type.

Table 2. Gradation characteristics of the dredged soil in
sewers

) D D D
Site 10 30 60 C, C.
mm mm mm

Agriculture and 026 0.41 0.84 3.23 0.77

industry
Bridge 0.11 0.23 0.41 373 117
Forest 0.09 0.23 0.42 4.67 1.40
Industry 0.23 0.32 0.65 2.83 0.68
Military 0.26 0.29 0.43 1.65 0.75
Residence 0.16 0.36 0.95 5.94 0.85
Street 0.08 0.19 0.38 4.75 119
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Table 3°+& 52101%% ﬂ AE U9 5% 559 o
E ugez A" F3F459 2 Y E(Igeo)(Http://minmag.
geoscienceworld.org/cgi/content/full/72/1/445) A A 3} T}
Cud BE& 1328-2.39 mgkgd &= WS 7R 3l
on, oA gF E2AYQAA A7 13.07 mg/kgF 13.28
mgkgd FEE EGEEg vl Ao 747 10.691 ¢ 10.8
vl 2 et ok mAS FAA o 3 Z.‘ii
g Ao® AgEY, E2AHLE AFo|Fo] B2 AY
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Table 3. Heavy metals concentrations and indices geoaccumulationin for heavy metals in dredged soil

Item Heavy metal concentration (mg/kg) Indices geoaccumulation

Site Cu cd Zn Pb Mn Cu Cd Zn Pb Mn

Soil
(background) 124 0.11 3.86 4.86 28.27 - - - - -

A 2.39 0.15 15.07 243 38.38 0.36 0 1.38 0 0
B 9.30 0.12 17.01 8.03 36.02 2.32 0 1.55 0.14 0
F 13.07 0.22 19.68 23.68 47.07 2.81 0.48 1.76 1.70 0.15
| 5.14 0.21 24.19 11.46 40.01 147 0.40 2.06 0.65 0
M 4.69 0.23 2332 8.52 17.26 1.33 0.55 201 0.23 0
R 7.73 0.21 21.88 7.24 28.30 2.06 0.43 1.92 0 0
S 13.28 0.26 26.46 15.90 45.19 2.84 0.71 2.19 1.13 0.09

Igeo value; >5 : Very strongly polluted, 4-5 : Strongly/very strongly polluted, 3-4 : Strongly polluted, 2-3 : Moderately/strongly polluted, 1-2 : Moderately

polluted, 0-1 : Practically unpolluted/moderately polluted, O : Practically unpolluted

g o, PorxHY H& Pbe H9o] Jlesith Ed
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poundsd] o AHEERE =E2AQE Avte 2 o)
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Fig. 4. Heavy metals distribution chart classified by grain size and drainage type.
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Atk FELY FAAY $FEZ =+ 2201-2883 kg
cm?e W9ZA FHAE/E 210 kglemPS TWEAAT
T3 HHE £98 50 WiwkAl= =4 =7 Ax 71
SHIL 60 W% 4HFE=E 50 Wit A 286.9
kg/em®e] < EAth 2EU 70 Wik ooz e
SAA Y dEAEE e5E Zasth wEA 2GR
B 2deE, 1283 4EAEE VES @ EFE 50-60
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Site

Agriculture and industrial Bridge Forest
H
HM Cu Cd Zn Pb Mn Cu Cd Zn Pb Mn Cu Cd Zn Pb Mn
Cu 1 050 022 026 -0.09 1 062 092" 071 097 1 054 030 034 -045
cd 1 009 -059 -0.26 1 080 -006 071 1 081 019 -051
Zn 1 042 083" 1 063 093" 1 009  -0.40
Pb 1 0.26 1 0.73 1 -0.04
Mn 1 1 1
Site Industrial Military Residential
H
HM Cu Cd Zn Pb Mn Cu Cd Zn Pb Mn Cu Cd Zn Pb Mn
Cu 1 083 046 032 064 1 023 -010 047 0.8 1 016 050 040 024
cd 1 057 -047 051 1 078" -024 054 1 0717 044 030
Zn 1 039 007 1 015 015 1 053 027
Pb 1 0.64 1 -057 1 0.35
Mn 1 1 1
Site Street
H
HM Cu Cd Zn Pb Mn
Cu 1 053 034 074 076
cd 1 084 032 052
Zn 1 024  0.38
Pb 1 0.64"
Mn 1

" p<0.05; " : p<0.01; HM : Heavy metal
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Table 5. Compressive strength classified by dredged soil percentage
ltem Cement solidification Yellow soil calcination
sSSP
ltem 50 55 60 65 70 75 80 0 10 20 30 40 50 60 70 80
Cs 3405 3294 2995 2557 2058 1564 1327 | 220.1 2453 2485 2524 2628 2883 2869 2448 2287
CSss 260~280 210
CS : Compressive strength (kg/em?); SSP : sedimentation soil percentage (Wt%); CSS : compressive strength standard (kgi/cm?)
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Fig. 5. Heavy metals concentration after cement solidification and yellow soil calcination.
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