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Waste Treatment and Metal Recycling System for Stainless Steel

Making Plant

Hiroshi Matsui, Kunio Matsuo, and Takayuki Yamamoto

Synopsis

Various kinds of waste are generated from stainless steel making process, and the treatment of waste and reclamation of

valuable metals contained in such wastes are one of the social concern.
This paper describes the principle of INMETCO process and operation results of the waste treatment and metal recycling plant

constructed in 2004.

INMETCO process is well proven as a direct reduction technology utilizing Rotary Hearth Furnace (RHF), and consecutive

Submerged Arc Furnace (SAF).

Annual 52100 tons in total of waste such as arc furnace dust, mill scale, and sludge were treated and 1100 tons of nickel and

4200 tons of chromium were reclaimed.
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Fig.1. Process flow of INMETCO process.
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Fig.2. Schematic of INMETCO Rotary Hearth Furnace.
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Fig.3. Relation between pellet position and iron
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Fig.7. SAF metal tapping scene.
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Table 1. Chemical composition of wastes generated in stainless steel making plant.

o Weight Component [% ]
[ton’y] | Fe | Ni | Cr | C Zn | Pb |P,0s|ALLO,|SiO, |MgO|CaO | CI
Dust 29700 |31.0| 24 | 8.2 | 0.6 5.620.81 (0.00|0.41|3.98|2.90 |8.00|0.30
CCIM
scale 2900 |[30.2| 24 | 83 |147 3.4 | 0.72| 0.03| 1.54| 5.90| 2.40| 9.90| 0.40
Mill scale | 13000 |31.8| 3.2 | 6.5 | 7.7 0.10 | 0.74 | 0.03 |1.00 | 1.21 | 2.07 | 0.67 | 0.00
ARP
2200 |46.9| 6.9 |10.1| 1.3 0.02(0.01|0.28/0.11|1.61|0.10| 0.30| 0.00
sludge
APL
blast 4100 |69.9| 1.0 | 9.0 | 1.7 0.01]0.01|0.24|0.35(1.32| 0.10| 0.30| 0.00
Table 2. Chemical composition of green pellet.
Component [mass% ]
Item

Fe | Ni Cr C S

Zn | Pb |P,05|AlO;| SiO, [MgO|CaO | CI

Green pellet |28.7| 2.0 | 7.1 [149]0.24

551 0.8 |0.03|1.43(5.40(255[9.09| 0.1

Table 3. SAF metal composition.

Component [mass% ]

ltem
Fe | Ni Cr

S Mo [ Mn | Co | Cu P

SAF metal |71.4| 5.0 [15.2| 4.3

0.05(0.17|2.81 | 0.04 | 0.95 | 0.05

Table 4. SAF slag composition.

Table 5. Metal recovery rate at metal recycling plant.

ltem

Component [mass% ] Fe Ni Cr
Al,Osf SiO, [MgO| CaO| S |Cr,04| Fe Recovery rate 95 95 86
[mass% ]
SAF slag 49 213|195 (350|109 (64 |13
(r #h)
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