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Abstract

There are many borrow pits, caused by the sand mining at the bottom of the coastal sea in Japan. Borrow pits have been
identified as a source of oxygen-deficient water killing benthic fauna by hydrogen sulfide. And, much nutrients such as nitrogen
or phosphorus tend to release from the bottom of borrow pits, which is attributed to red tide. From these reasons, it has become
more important to restore borrow pits for marine environment improvement. But, a large amount of earth and sand materials are
needed to restore borrow pits. Then, we have examined the restoring borrow pits process by “slag mixture material” mixing the
steelmaking slag that is the by-product of the steel industry with the dredged material generated by the sea route maintenance.
In this study, firstly, by the experiment using “slag mixture material”, 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 “slag mixture material” are applied to a borrow pit of Osaki area
in Mikawa Bay. As a result of that, “slag mixture material” decreased 92 % of the reduction material release such as hydrogen
sulfide. And. compared with dredged material, “slag mixture material” decreased 26 % of the reduction material release. The
prediction shows the “slag mixture material” bring larger improvement effects. The restoring borrow pits process by “slag
mixture material” mixing the steelmaking slag is more effective for marine environment improvement.
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1. LI BT, KELCEERLGHZRETEZ VA0
RAYEORBEICIE, BRI EME L /-8B LT, BETHY, EHHBES R LICEHYShTYS.,
BB LBRD) PHEERENTEY, HHEZH RELDICEFREEA I 72 —ERRETHI LI
1283 ERRMICH 10000 m® D DORBEEMSFLELT h, Riktwomuerd, RiELDOHEREHKOSE
W3, SO ki@, HEEDEERSELE LAY, EFERNEXT 7H0 CaOEE O pH L
BEARBEOREE 22w EAERL, £/, & SIS0 T, e v oBRNGIZROm
MREOPEEATHLY v, BELEOFKBEOWUBE  LLEPrhsEFWETES. hb, BENLATS
FdloTWa (B, 2006 AH S, 20065 &5, &I, pH EAMBI S8l LT, BFER
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(FHE S, 2006). F 7=, BEEPANOREEIIOVTH R4 LRIENL
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ENBIEDS, BETHIESY TR, REFOBNE HErBEELALBHKIZLZ 447 v £ RBROK
WTHIEFRBERA S 72 RELBICRAL, R R, pH LASHH ShTHEFEL v I EXHRE
WERHEL TRERMISBATLIHEBRFEEN TS EhTwa (=ZK5, 2010).
(FBHIS, 2011). WER 5 7 XNEE (BF, BRI AMETE, REITHICRFRANBEAT 7E2REL,
KBWT, SRRy 7B RETAIRICEE WHLTRESMGERATILZEEL, WHitho
FEASVORKTHLH, HHARCERERI SN RENHS XY » OB %@ U 2R ss Lt o
TWAIMER S Y RIEFERNMAS 7V Ths, PR E DRz RBERANZE2EHLRIEL:. S80I, &
BRASTRANYIAYY r— MLSWEERE LB EREREHIC, FEOIHRBLNRER - EBERS

Ca®* + Si0;' + OH™ — C-S-H(s) (1)
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Tablel Characteristics of dredged material of Tokyo Bay,
slag added material, and steelmaking slag.

Dredged material | Slag added material | Steelmaking slag

Bulk density {g*cm™) 1.34 1.88 3.06
Water content (%) 57.6 31.6 9.46
COD,,(mg*g '~dry material) 12 4.3 2.4

Sulfide (mg *g™'~dry material) 0.26 0.26 0.17
T-C (mass%-dry material) 1.77 1.50 0.62
T-N (mass%-wet material) 0.15 0.08 N.D.
T-P (mass%-dry material) 0.05 0.40 0.62
T-Fe (mass%--dry material) 3.67 14.8 28.4

T-Si (mass%-dry material) 23.6 19.0 7.11
T-Mn(mass%-dry material} 0.06 0.51 1.37
T-Ca (mass%-dry material) 1.30 9.88 23.6
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Fig. 1 Time course changes of dissolved sulfide concentration
in seawater.
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5. BMEOERVEAKMETTRELLT. (3), 4)AD
LHITH BRI PLHEALWIC L 5T, BILEk (FeOOH) A&
Tdh, POPARMEINS LEX LM TWwa (NERI,
2004).

4Fe00H=PO," +CH,0+8H" ~ 4Fe*'+C0,+7H,0 +4P0;*" (3)
2FeOOH=PO;*" +HS+4H'~ 2F¢’ +S'+4H,0+2P0;" (4)
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Fig. 2 Time course changes of PO,-P concentration in seawater.
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Fig. 3 Relationship between dissolved sulfide and PO,-P.
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Fig. 5 Time course changes of PO,-P concentration in seawater.
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