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Application of Steelmaking Slag to Marine Forest Restoration
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Abstract

Steelmaking slag is a valuable material, which can be used as fertilizer or artificial rock, also in
the coastal area as well as on the land. First, we focus on ferrous ion, which is the essential element
in seaweed growth, from the slag. We carry out the fundamental experiments from laboratory scale
to actual field scale to demonstrate the efficacy of slag as ferrous fertilizer. Second, we propose the
usage of slag stone for seaweed bed basement and succeed in seaweed growing on the surface of
slag stone in several field tests. We continue to evaluate the efficacy and safeness of the steelmaking

slag when using it in marine.

1. #&

KA EOIREEIZBWTIE, FIEORIIRET O & 7%
B RIHEHFEOBEE DT R T DI L IMHEN 2 B R AN HE
7L, HESORPEOMELL7-5 L TWwb,

BB, MEKIRO A, BBFICILZKEOEL, ¥
ZRMHH DM T B Lo 7R R RS L TE T B
k%x%ﬂfhb BEIZENWEREERR AT S

. BEBYZEERRET 2 SO 2 ORED IS
ﬂfw% XHIZZoMbicd, #z X > CIXEROLE

VDT 7 AR R0 Bk 0 DI FE AR KN & & ATRRBET
JRR & 72 o T A ITEEEAVRIZ S LT E 72,

HfFRIEH A 7L, TOBGS, WEOEBIZLER
iR WEER LS ELI LS, TIVA Y EHE I
TAHMLEIT) 2 & T, BXREILLIIBREBOESERE
119 72O DRFHFMAA L EEEM & L THHT A2 2 &5

HECTH 5o

WE4r, Na il U7 & OO EEMA S, &
PRI T OB LE LRI E o TWDHEF b T

[

bo MBEDOEFTIZLEL SNDHEGT ORI KPIERT
LHOMMEkE 25N TWADS, O li#kidlERPOER
RS & 1) SR E MR IS S CTRBRIE 2 a4 R
ELTHBELTLE ). SHUSH L, HhtmEpTix, —
M8k DS ISR & S5k 2 TR L CI LIk L CREM & o
TBY, TN Z#E U CilEIcdesns L E 26N
TWb,
FHEESR) THELZ U =222y b 73,
:ﬁﬁ%%<€ﬁ#éﬁﬁ%ﬁmx77t BEAM T 7

e S CHLE L AN TSR 2R A L7 B B R
f%b WA 2 MAG L, BGOSR A BT 5 %4 T
5o 2004 4F 10 FIZAbE R LN O S5 S5 C O F)5#
LK, ERN 30 28OS @ H S, 2o/, %
EVERHE AT 2 A2 E/ L, 2010 4F7 HICId4E
MEM LA EA £ ) BEL2 2 72 (— 1) EEKES TS
RIS, TSR R R E & L CERii R 7 78
I SRR RRREHE CTRRE SN DIZE- TV 5,

T/, BRI AFORBEHOMGHMEE L TAT
IATIVERSEL, 2012 SEFEOBREY BB I H3E

*OSRUREANIISEET  BREEERRIZEES LR EEmEIE R 1 (B T-IEELEEHHE 20-1 T 293-8511



EIFREE R 5 JEM & B\ BRI ER R ORISR

(ETV H3) I TRIRELZEMOFELZITo T Db, 5
2, WEOEEMEEME L, B4HAT 70T vH)
HIBCEF AT Z Kz 3> 7)) — FIRICKHIEL S &
THEET 70y 7R A THLENY =T Oy 7
N =00y ZIZOWTHHELTHENT, BN —r 2=y
b &[RRI K EERT T 2 & 0 T 55 B A F 2 R
ey & UCER A 7 7 S ih i ST R RRAE I CRAE ST
Wb,

AIGTIE, SNSEREREM G 5P R M A Z
TER O EOHRE L LT, ARk eI
TAHWERAE, BLOBEHEGNZOWTHNT 5.

2. SHAMERIMOMEREE LMD ER
21 BEEBICRIETHOME

WL, J8 T 1K (Sporophyte) o i fX & BE 1% 1K
(Gametophyte) DHALE MY I ANEERE 2 LT\ 5,
Ay 7HHEYTIE, BRIVIRL XD ZEERE 146
DY A 7NV TERSETEY, LAIZESTHLAFRVE
SHmIET L BAT IR TH L. TaTF D530
Bonzio ko TR UBEETPRIL S, EWIAE L7
A HBRIRO M N M - MERCIR AR A TERC L, I - HERCIR
RIEENZIE LR LM TINEAET LIS, o8
ZRELTTERANETET L, 2F), KFAT—I OB
FIRHESNGEIEH L BA 7 IdHAEES LR
EWVH T TR, ARS 2k r TEUBE O A
VEANRTHDLILEEEZEDHTEY), FEHELIIZDOH
EHIERT 5 EPOIIEE AY — ST,

ACHEE BN IS TRE L /2R Y 2227 (Laminaria
religiosa) 7O UEET % BBERGAE L TR O N7 - HERCHS
hr e, NLEREHTH S ASPI2ZNTA ¥
RIEAREEE U CERA F v ORINFERZEL 720 TR
B $EINZ 72\ ASPI2ZNTA BTl - HERLIRRILH
FIARIROFEREL T L5012 LC, #% 05mg/L, 1mg/
L, 2mg/L EMA TS L2A%, MRS A I3 3550 25 %,
HEVERCR RIS R 2 T L, eIl e T2 i L,
ZREINMIIATARANEFE L (H2) 22 epbar T
PR DI TH B L MR TE 20 D
BOMRIZBNT, BN —® 2=y hSHIH L 22 S
FRERIEII O W TR OBE R FEIRZ ATV, Y 22> T
MR A DS TR O LRI RS 5 2 L Z ML
729

F72, BRI, MEEOARIEDY TR, BRI TH i
BEIZESTRIREDPDH DL I EEHEREL TWD, FlzIE, /1)
DiEHLE L THER SN TR aEBHRIZH LT,
TERPLEDLNTND L) BERRYADRZIEN) TR
{, BERYDAVTHEFETLIEMETTHo THHRZ
CEoTBEELDPELLZEEZHLNILTWDS Y,

HEEHOAERIC T TEHOME % FlE THREET 5 2 &

#roH g fF 4 L o#ic 3995 (2014)

X1 3> 7BEEMOEER
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Effect of ferrous ion on oogoniumu formation of Laminaria
religiosa female and male gametophytes
Female (A-D) or male(E-H) gametophytes were incubated
in Fe-free ASP12NTA medium supplemented with O mg/
L(AE), 0.5 mg/L(B,F), 1 mg/L(C,G), or 2 mg/L(D,H) as
Fe for three weeks at 10°C.
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Results of Fe elution rate from slag fertilizer

Elution Elution rate

condition Elution test type [me-Fe/kg-unit/d] Relative value
Static Small water tank 0.14 1
Static Big water tank 0.20 1.4
Flow-through ~ Colum elution 0.70 5.0
Strong stirring ~ Bottle shaking 7.0 50
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Time course change of dissolved Fe concentration in
seawater in June during years 2007-2013
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Photograph of experimental field in Mashike town on June
in 2013
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10 months later after sinking artificial fish leaf with artificial mineral

Slag rock Iron supply unit(box type)
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Diagram of the breeding ground for seaweed
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Iron supply unit(box type)
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Photograph of experimental field in ki lland on July in 2013
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