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ooooooo®
Seiji HANAGIRI

ooooooo
Takayuki INUZUKA

oooooon
Taijiro MATSUI

ooooboono
Tsuyoshi MATSUDA

ooooogon
Akihiro SHIMPO

Ooooooono
Sumio SAKAKI

ooooooo
Seiji ASO

goooobgon

goooo

oooooooooooooooooboboOoOoooooOoOOOoOoOoOoOooOooDOOobocboOoOoooooDo
gboobooboobooobooooooooobobooobooooboooboOoooOoOoboboobboobooDbo
gboobooboobooobooooooooobobooobooooboooboOoooOoOoboboobboobooDbo
gobooboobooobooobooooooooboooboooboooobooooooobooboboobobooDbo
oooooboobooooooooooooOoboooOOoboOO0OoOoOoooOoOboboOoOoOoOoOooOooObobOo
oooooooocooooooobooOooooooOoOoboOoO0OooOoOoOObOOoOOoOoooOooOboo

Abstract

The environmental problems caused by refractories have become an increasingly important
issuein therecent years. Themain problemsarethework environment during installation and use
of refractories, energy and natural resour ce conser vation, and the global environment. Many kinds
of refractoriesareused in theiron and steelmaking processesin the steel industry. Therefractory
waste gener ated when they are damaged and the production of steel becomes unstable when the
refractoriesarereplaced with new refractories. Therefore, we have madeit our mission to achieve
zero waste from spent refractories. The objectives of thisresearch areto save energy and resour ces,
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maintain a site for spent refractories, and reduce the amount and cost of refractories.
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Spent refractories |Refractories > 260t/M

1003ton/M (24%) | Roadbed materials 652t/D
Landfill> 90t/M

Monthly tonnage

used refractories
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Simplified flowsheet for used refractories in the steel works
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Concept of 3R -reducing and recycling spent refractories-

Reduce | ORelaxation of operating condition

0 Continuous operation, operation at lower temperature
OLifetime extension of refractories

0 High purity materials, optimum installation
OLifetime extension by reparing
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Reuse of SN plates, ladle shroud, spent brick,
recycled products, landscape brick, unshaped refractories
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Recycling process image of refractories
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Clasified collection of spent refractories

Impacting type Compressing type Shearing type

godddoooooobooo
Modes of crushing and milling
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Photograph of crushing and milling equipment
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Temporary place after crushing and milling
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State that was cut down in a container bag after crushing
and milling
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Schematic image of sorting by magneticforce sieving
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Influence of magneticforce on the tortal Fe content in spent
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Schematic view of a color-sorting device
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Use of landscape bricks at bayside park in Oita city
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Appearance photograph of the rotary kiln
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(B)Recycled spent refractories
(Added as large—size materials)

(A)Castable
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Influence of amount of added recycled materials on the
properties of castable
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Possibile applications for spent refractories
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Concentration of spent refractories by repeating lecycle (castable added 20% recycled spent refractories)

Recycling number 1st 2nd 3rd 4th 5th 10th 20th

virgin material (%) 100 80 80 80 80 80 80
Number of used refractories I[ ﬁ E E E E

1 20 16 16 16 16 16

2 . 4 3.2 3.2 3.2 3.2

3 S 08 0.6 0.64 0.64

4 3 0.2 0.128 0.128

5 *~ 0.0258 0.0256

6 < 0.0051 0.00512

7 ) 0.001 0.001024

8 2 0.0002| 0.0002048

9 5.E-05| 4.098E-05

10 8.192E-06
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Comparison of recycled refractories in 2001 and 2005
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