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Development of Fishing Block Using EAF Refining Slag

Hirohiko SASAMOTO, Akira TSUBONE, Yasuhiko KaMiYa and Kazuya SANO

Synopsis : The steel-making slag in the EAF industry is generated 3.2 million t/year in the Japanese whole as a waste. The most of the steel-making slag
are aging, and are used as a roadbed material. But, recently those futures are very severe situation by the rivalry with the use of construction
waste materials. Therefore that promoted the theme of ‘the development of the fishing block using refining slag’, because it was a pressing
need to aim for high value added-ization in the above now.

It found out the following as that result.

(1) The block which made the ATK cement mixed plaster with refining slag powder have a good properties as a base material.

(2) The leaching of the iron ion was effective in the growth of the marine organisms, and it could get a good result by this iron ion being
leached, when oxidizing slag was applied to the fishing block.

(3) CO, emission in Portland cement manufacture doesn’t only become a “zero”, but also this block fixes CO, through the marine or-
ganism’s growth, and it can be said as the effective block from viewpoint of a decrease in CO,.
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Fig. 1. Generation process of the EAF steelmaking slag.
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Fig. 2. Recovery process of dried EAF refining slag powder.
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Table 1. Example of component and mineral composition
of the EAF refining slag.

Component (mass¥)
Si0, | A0, | T-Fe | Ca0 N0 M0 | Cr0, | SO,
21.6 16.2 0.4 53.2 5.2 0.1 0.1 2.7

Mineral composition
12Ca0 - 7 A1,0; (Mayenite),

r —2Ca0 - Si0, (Shannonite), CaF,(Fluorite)

Use of dried

‘ EAF refining r
°\ slag powder

Fig. 3. Use of dried EAF refining slag powder.
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Table 2. Component and mineral composition of the EAF refining slag cement.

Component (mass¥)

Mineral composition (mass%)

Kind of cement

Jet Cement 59.1 13.8 11.4

10.2 | 50.7 1.7 20.6

Portland Cement | 66.2 22.2 5.1

1.6 52.7 29.9 --

C,S : 3Ca0-Si0,

C,S © 2Ca0-5i0,

Ciohy & 12Ca0-7Si0,

EAF Refining Slag

At low temparature, stable mineral. A little hydration. )
Reaction with the water is very slow.

2 Efiépid hardening:high, Strength:low I

+ S
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H
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Fig. 4. Mechanism of EAF refining slag cement hardening.



Table 3. EAF refining slag cement properties.

. Ultra-high-Strength, and Early Hardening

. Good dimention accuracy on low shrinkage

. White powder makes for easy coloring v

. The leaching of the heavy metals can be prevented.
. Low pH(pH=10-11) :
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Fig. 5. Compressive strength of cements.
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Table 4. Recipe of EAF refining slag cement test piece.

Weight(kg) | Mixing Ratio(mass¥)
EAF refining slag 11.25 22.5
Plaster 3.75 7.5
BF granulated slag 5.00 10.0
BF balas 30.00 60.0
Water 4.72 -

Table 5. Cement and Surface finish of the fishing block.

Fishing Block No. Used cement Surface finish
No.1 Normal Portland cement Smooth surface
(Comparative material) (24-8-20)
No.2 EAF refining slag cement | Smooth surface
No.3 EAF refining slag cement | FeSO, coating
No.4 EAF refining slag cement | EAF slag

3%) The summary of fishing block
+ Measurements : 690mm > 900mm X 500m
- Weight:624kg/1block

Fig. 6. Appearance of the fishing block (the right figure: appearance of No. 4).
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Fig. 7. Evaluation of sticking to fishing block.
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Fig. 8. Appearance of fishing block (appearance of No. 4).
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No.1(Portland cement) No.4(EAF slag)

Phy lum The rurber of kind
No.1 No.4

Mol fusca 3 7
Annelida 0 1
Animal | Arthropoda 1 1
Tentaculata 0 0
Prochordata 0 0
Chlorophyceae 0 2
Plant | Phaeophyceae 2 2
Rhodophyta 1 0

Fig. 9. The result of animals and plants cling to fishing block.
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Fig. 10. Result of leaching test (Fe-ion).
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Fig. 11. Result of leaching test (Si-ion).
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Fig. 12. Result of leaching test (Ca-ion).
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Fig. 13. Result of leaching test (pH).

hish -7, (Fig.12,13)
PEXDETHAS 7€ 2y b THRIUZBEEES
A F Vv oBEEPEDLND, ERETHZA IS LAV ME
WAKOpHIED LAMBREhis iz, FURENEL S
WEINIWEEZIOND,

B2 5 72 DoWTIIRE» b Fe {4 + v DBEH LS
ZZlhoififETuy yORMICRETNL, ZEEHDOH

85

BRIFRTHR 7 7 &FR LT 0 9 2 ORFE

VAMOEFIENLEAbh S,
3. #8

%ﬁﬁ%i%z5ﬁ%ﬂmutﬁﬁva9®%%%ﬁ
W, RO EARERE L,

(1) BUHZI/7OUwERREGBEERALTELR
ZBICHZ T v AV M ER—ZIILET Oy ZI3BET
Oy 20R—2AFME L THRWEEABL 03, ([KpH
THBHIE, SIDBHBEL NI L)

(2) 844+ OBEALBEOBFEMOLERIZER
Thh, WiET Oy OEEICEKEILHZ 7 7/ 2085 &,
A A VAT B Z LI KD BFEEYOREIIH L TR
FEEREB/IILNTE ],

PEDZ e, BRIFIRTRET IR 7 72V
Ty 2 BB L, 20Ty 7 EFERTIEEER
LEI VY FeAy bEFRALEWZD, XY MEYSTD
CO,RANHIITE B1XH 0 THL, BEEVMOEREE
UTCO,%2BETHZLIchD, COKRBMDBR,LEH
WTHBEEL S,

X 73

1) H.Sasamoto, Y.Kamiya and K.Sano: CAMP-ISIJ, 14 (2001), 943.

2) H.Iwasaki: J Oceanogr., (1970), 152.

3) S.Takeda: Bull. Plankton Soc. Jpn., 27 (2002) No. 1, 21.

4) PP @ ReFANE 57-129849.

5) HRABE . FASEA LB LIER, Fktt, W, (1993), 160.

6) & HERE-EEORNR, BARBHES, /R, (19)),
209.

7) KEZEY Y —X(34), BRKEFS, T, (1980), 15.

465 NN



