UDC 627 .74 : 669 . 184 .28

G B # £ & oW H399%5)  (2014)
At
DIV TERE T DEARRE
Basic Characteristics of CaO-improved Soil
W BB o x* 8 B = it F F = RN B B ¥#
Yosuke YAMAGOSHI  Yuzo AKASHI Yoshiyuki KITANO Eiji KISO
K2 W fE = K 3 oIl # X il K F
Chika KOSUGI Osamu MIKI Masao NAKAGAWA Kyoko HATA

1. #&

4 %

AT THRELE, BELEANSTHEM EFRHEAZ ST E2REME L TRSERENEREE
LMK C2RETHIET, RELOMIEN, {LFNMEEZWEL MHATHY, TAREMELT
DFERADPEIETH B, HIVITHRELIDIAREM & L TOERFEICONWT, OBERRFE OQKE
REZEBOBAPSHE LA, ANV THRELERELERE LR EBEKPTEETS L, ALY
THEMNPS5D Ca &, BRELN 5D SI0, X Al,O, DXMRICHHET L TRKMMEERL, EILT 3,
e, BELTEAINSTHELICT B EICEN, BEEDNSDI) A, FALYOBHPEEDIENE & H1F
TEBIEERRTRELCE /oo EBEADERAEBREL DI 2L -2 a3 DR, BHITHMOTELE
Lo TKEREDUEHNRICKZEEVIASNED >0, EMICEEIBOBLKZZDETY
BOHFEEDEBEDRICER T DL, BELLIN AN THRELERAWEIZEDIE I P &Y BREDRD
KEL BIBELKTOECMERELBIZE L2BHE, BELICEN 14 EREOREHDNRTH -7,

Abstract

Dredged soil is improved its physical and chemical characteristics by mixing steelmaking slag.
Mixed soil is called “CaO-improved soil”. “CaO-improved soil” is improved strength and reduced
H_S-generation and P-released. Steelmaking slag has Ca, and dredged soil has SiO, and AL O,. They
make hydration reaction, and calcify dredged soil. In this study, we examined the sulfide generation
control effect and the microalgae generation control effect by phosphorus release control. Then,
by the developed “biogeochemical model” based on the experiment, we predicted the improvement
effect when “CaO-improved soil” are applied to a borrow pit of Osaki area in Mikawa Bay. As a
result of that, “CaO-improved soil” decreased of 92% of the reduction material release such as
hydrogen sulfide. And, compared with dredged soil, “CaO-improved soil” decreased of 26% of the
reduction material release. The prediction shows the “CaO-improved soil” bring larger improvement
effects. The restoring borrow pits process by “CaO-improved soil” is more effective for marine
environmental improvement.
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Steelmaking slag
. CaO-improved
soil
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Method of making CaO-improved soll
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Example of chemical elements of steelmaking slag
Unit : weight%, CaO include f-CaO

Ca0 [ fCaO | siO ALO,

2
Steelmaking slag 40.0 3.98 10.7 2.77

BRARDEM TH Do VY THEM DTS, HIKGT
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K2 DIV THEMOBERBRER
Density of steelmaking slag

Surface dry density Dry density Water absorption content
(g/em?) (g/em®) (g/em®)
Steelmaking slag 3.00 2.90 235
x®3 BETOMIE - LM
Physical and chemical characteristics of dredged soil
- x 5 <
8§ | 2| _ E |l E | E| 2 oz | s Z
g & o < o = = - £ o -
S 3 5 g 2 ) 2 z £ 2 5 TOC | pH
Dredged area 5 5 G 2 s £l 17 2 = = b=t
S = -2 = 2 2 S £
A A A
(%) | (glem’) | (%) (%) (%) (%) (%) (mg/L) | (mg/L) | (%) (%)
140 1.29
Tokyo Bay 1 0.7 5.6 93.7 138.0 56.4 81.6 5.0 0.02 13.5 24 8.4
ORI 00 | 124
Tokyo Bay 2 70 1.60 0.4 53.8 458 58.0 30.2 27.8
) 140 1.30
Mikawa Bay 0.0 42 95.8 124.0 422 81.8
200 1.26
Osaka Bay 1 140 1.45 6.3 393 54.4 113.0 39.1 73.9 1.3 0.05 19.1 1.7 8.8
Osaka Bay 2 70 1.48 0.2 21.7 78.1 66.0 24.7 413 22 0.01 9.4 1.2 7.8

* Ignition loss was determined by JIS A 1226.

* TOC was determined by method of ministry of the environment.

* pH was determined by method of ministry of the environment of No.46.
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(a) Relationship between age and unconfined compressive
strength
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(b) Relationship between slag volume ratio and unconfined
compressive strength
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Characteristics of strength of CaO-improved soil
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Microscope) # VT, Ca DREL~DIE % Mk L 7245
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Dredged soil
Cylinder flow : 20 cm

CaO-improved soil
Cylinder flow: 8.5 cm
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Result of cylinder flow test
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Chemical mechanism of improving strength of dredged soil
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X-ray diffraction
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4FeOOH = PO~ + CH,0 + 8H"

— 4Fe* + CO, + TH,0+ 4PO,*~ ()
2FeOOH = PO~ + H,S +4H"
— 2Fe* + "+ 4H,0 + 2P0}~ 3)
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Time course changes of dissolved sulfide concentration in
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Experimental apparatus for shallow seabed
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Time course changes of chlorophyll-a concentration in
seawater

— CaO-improved soil

Dredged soil

85 r
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7.5 1 1 1 1 1 1 1 1 1 1
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Time course changes of pH in seawater

ooH 8 E & #H 83995  (2014)



HIVY TRE L OEREM

0.10 |
0.09 |
0.08 | O +O~  Dredged soil
0.07 [ %
E 0.06 5 & —@— CaO-improved soil
B 005
¢ 0.04
s 0.03 Q
&~ 0.02
0.01 [ e}
R T e e S S
0 10 20 30 40 50 60
Time (days)
E 11 ATiEK$HDPO,-P DEAELS

Time course changes of PO,-P concentration in seawater
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Location of the borrow pit in Osaki Route and observation
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Concentration in the borrow pit area 3000

@ Current state, @ Case buried by using dredged material F 2500 ‘Hydrogen sulfide release rate
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N
o
£
_ . < 1500 |
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Concentration in the borrow pit area in summer season o 1000
©
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. Surface layer Bottom layer £
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(D Current state 246 | 095 | 0.117 | 0.05 | 1.49 DCurrent state  @Dredged ~ @CaO-improved
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*ODU is converted what in the oxygen demand as for the reducing state and restored by dredged material or slag added
substance such as Mn**, Fe**, HS™. material
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