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Improvement of Marine Environment Using “Marine Ston
Made of Steelmaking Slag
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Abstract:

To evaluate the sulfide reduction effect of “Marine Stone”, which are made of steelmaking slag, field experiments
were conducted in Fukuyama inner harbor, where sulfur odors caused by hydrogen sulfide containing gas generated
from the sediments is an issue for local citizen. “Marine Stone”, 5 500 tons in total, were applied on the bottom
sediments to suppress the odor production. In “Marine Stone” applied plot, dissolved sulfide concentrations in the
interstitial water were suppressed drastically compared to those in the control plot, and the effect has lasted for about
two years. It was supposed that dissolved sulfide may have reacted with Fe ions eluted from “Marine Stone” and
insolubilized. The numbers of species and individual numbers of macrobenthos increased in the experimental plot.

These results imply that capping deteriorated sediments with “Marine Stone” can effectively improve the water and

sediment quality of coastal areas.
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Fig.1 Location of Fukuyama inner harbor”
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Table 1 Chemical composition of “Marine Stone” ?
mass%o

T.Fe | SiO2 | CaO | ALO; | MnO | MgO | TiO2
MS1 | 17.5 | 293 | 33.0 6.0 8.7 4.9 1.2
MS2 | 207 | 12.7 | 422 3.1 2.7 6.2 0.5

© Overlying water

© Interstitial water

Y Macro benthos

Origin

Control plot 5 B . Control plot
(Bay head) Site A Site B Site C (Sea side)
~
Test area
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Fig.3 Cross section diagrams of monitoring sites from July
2012 onward”

134 m) ZiABXOMES Y L, BFbEs o BHEM 100 m 3 &
AT 244 m ONLE AKX 2 5R0E LTz,

REAE

23.1 [EERIREK

MIBR/KOERIUE, 55 2 mIEABRE ¢, 2812 (20124E7 A),
1238% (10 H), 1938#% A1 H), 2158% (12 A), 3038
% (01342 A1), 3738 G H), 4% UH), BLU
46 1% (6 A) 1ICFHML 7o, iBRXK ORIBR/KOEREUE, £
ANR=I12ED, PV EHOT, PO Y >R b—
CEED D 5~10cm DIFES ONEIHER Lict 5 3 v 28l
IT7—RAb=IZRA T Fa—TE2HEHEL UTroTz, MR
KTl3, 10emBEDT 2 Y4 FICTAEREE L, KEX
JE D> 5 5~10 cm OB D 2 ERILL 72,

FH > T IZoWT pH, BBLEITEN B L CTATERRIEY)
BRRHHT 4 — 4 — =8l IM22P (ZIHEMIIASE
M B &L ORI E o0 RRETE (20084, 200SB) %
FAWTHRIE L 72, B2 IERBMEIE N GICR, IS
FBREEL VA 22 7= CIE LT, WX oBEERRE
WE & CTATFIBRIRIE 1L, XA N =R EE DT’
Ak %53y RS Ll Ll L 72,

232 ELk

JKEMBRK ORI [, EE L2 6 5em 2 5
10cm F2EE FEROME K ZFRILL 72, fit B2 o 24 T
Fa—TRER LI PR AL THRELTZ, 2D
Ok, EERIBRK ¢ D512 T, pH, BBLETTRAL,
INTEIIE 8 & OCVSTFRERIRIE 2 HE L 72,

233 REHRESLUZORS

20114E9 A, 10H, 12 H, 2012FE7 A8 LU 10 HiciE
& D ERTEET 2 WA B WERICRELICF v > 3—12 8D
ML, BINLIEH Z2REORELIT->72, 3612, 20124

<

23



PRIAR 5 7 RIS T= ) v 2 b= % Fu o

12 4123, B8 2Ry 5 Lice 3ot s s 7 2 2l
L7ze X DG Y > 7z 24 8—I12 & ) RO %
PREC U 720 RHEXK OJRIIAIRERIEIC & DERILL 72, S DI
BH > 71000 mL % 2 LA AL TR, TRV
ZHR Y 528 (TAITEC 1) 12 THEEE 200 rpm, EME 5 cm
TR Y 5 Lice Z D%, BERND T A DHMELKER
g2 A (BERFRTERED 120, ik X FvigEs &
URXF VR VHT R YRR R 7 ZAERRE (27
28D 1ZTHRlE LTz,
234 [EEEW

2% O 20132 H, 3H, 4 ABLU6 HIZE
EEMDERDNEIT o7 BAN—IZE D 2T L 2
Meo(mi i 25emX25em, E S 15em) % W ¢, 0l
25cm*25cm, #FS 10cm DEE XL, fivH 1mm
DOtV D=z a Ry b RIZOWT, FEEE @SB LT
HEEONE T 72,

3. #R
3.1 k&

3.1 EERREK

95 2 EABRLARE O VAL YR E O ER R L E 4 ()
WRT o WHRX T3 60~400 mg/L ¥ & O ALY
PRHIS oI L, B IR (0.5 mg/L)
Kifi~20mg/L THBE L TEH, ETOREICBNT, A
TFRAC YRR 3B IR T hH o 7o 272, B2 MRERD
FBRX B 8 & U C Iz BV UATER LRI 33 E R L ~ov
Thote, EEMBUKOBELETEMOBRELK 4 (b) 12
R H1EEBRICE VT, B TlE—20~+100mV ¥
KA ¢ LEEE U CIH S i@ RS L7z, 2tk 83
Bl UR FEAP RN, XF 12H) I2E< 7%
DX CIRABRIIC» 2D 5 ¥, BILETENMI
—200 mV % RN CIEICTH - 720 ZAUTH L, alli
XT3, i & 2 Z B RZ0 o Ny, AKX ATIE
—20~+100 mV, EX B 3 & UERERIX C lIcBWw»TiE, 0~
+220 mV ¥ A 2 ERlR U Tl CHERS L 72,
BAEREEOMEEZK 4 () IRT, MELLELFIIY
I, BBLIU=Y >R b= RBRK OSBRI,
FRERE CHIRX & 0 b B R S T,

3.1.2 ELlKk

BRI B & OB o LK OIEAREYITERE, Bk
JUBN B & A FEREEONESELES (~X5 (©
RS, BIEMIEYNGGRERHIC 2D 67, R E &
UHBX e b, 13 AR S -7z, BbiRcEN
BEOVAEMBEBEIIERICIIE LY, ZFIEmks
2 R L7c, ARBRX Y MK D213 e AYTED L
o tadd, BRAFES, BORc/muEn Y 72 h, 2009
EORERSR Y v D AR LT,

o 300 ] (a) Dissolved sulfide ]
= 400
23 300
EE] 200
éé 100
A ) L <0Smg/L | <05mg/L
0
b) Eh
o[ OE ]
> 100
E
5-100
-200
=300
| ®mIn2weeks ™ In37weeks ||
3 (c) DO ® In 12 weeks ® In 41 weeks
= O In 21 weeks ® In 46 weeks
6 O In 30 weeks
g
5 4
] 2
0
J00

Control plot Site A Site B Site C

Control plot
(Bay head) (Sea side)

Test area

4 FERX S U DOBRKFD (@) A LTEE, (b)
BLETEL, () AFERREE

Fig.4 Temporal changes of (a) dissolved sulfide, (b) Eh (ORP) and

(c) DO in interstitial water in test area and control plots
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