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Scaled-up Test of Continuous Rapid Carbonation Process for Steelmaking Slag
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Abstract

Pilot-scale continuous carbonation plant was installed in 2004 at Nagoya Works, based on the
fundamental research results about the carbonation of steelmaking slag to solve the high pH water
problem caused by alkaline contents from slag. After taking the several tuning or countermeasures
to meet the continuous slag treatment, we could find out the most suitable treatment conditions
and total amount of about 1800 tons of carbonated steelmaking slag were treated to apply the

National Project of METI for the Marine usage.
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Specifications of carbonation pilot plant
Component Type classified Specification
Inlet conveyor Climber type 1.0 t/h
Rotary mixer Im@*x12mL 9-36 rpm
Reduction gears Bayern type 84 - 336 rpm
Outlet conveyor Climber type 1.0 t/h
- Ventilator Turbo blower #18 7.5 m?’/min
EE1 ZHBSSEFTICIMAINASILDONE Total gas regulator | Flow type meter 420.0 mz/h
Rotary kiln furnace applied to Nagoya Works CO, flow regulator | Flow type meter 248 | mh
12000 6470
[¢—— CO, gasline
2 “SDO:E slag movging Iina[ 300
2380 6718 2405 | banker for raw
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Kiln type continuous carbonation pilot plant
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Outlet parts of the kiln
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Inlet parts of the kiln
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Carbonation conditions at the trial run
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Measurement results at the trial run
Measured % CO, in gas @ Slag ® Pump ® co, Estimated A CaO
Kiln inlet Outlet feeding rate ventilation feeding rate under the ideal condition
(%) (%) (kg/h) (Nm*/h) (Nm?/hr) Initial ACaO Estmated
Ist run 16.7 13.6 800 363 11.2 7.00% 0.90% 6.10%
2nd run 22.0 18.0 800 332 15.2 7.00% 1.30% 5.70%
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Trends of f-Ca0 in the slag at the trial runs
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Trends of f-Ca0 in the slag after improved condition
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Carbonated steelmaking slag at the trial run
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Reconstructed part of the thrust bearings (right)
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Relationship between the rotation and slag residence time
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Influence of slag residence time on the carbonation
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Carbonated steelmaking slag for National Project
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Shipping list of carbonated slag from several works treated at Nagoya Works

Period 2004 July 2004 July 2004 August |2004 september | 2004 December | 2005 February | 2005 Aug-Dec | 2006 April-July
Tokushi Fisheries
ima
L. © us. Mashike R . Research Sakai Bay I Sakai Bay II
Shipping Univ. . Tokai Univ. Mashike Bay Toa Const. . . . .
(Obayashi) (Tokyo Univ.) Agency (National Pj) | (National Pj)
ayashi
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Sand & | Sand &
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Converter | Concrete mixer | Concrete mixer | Concrete mixer | Concrete mixer © ar}./ frer Concrete mixer 0 ar)./ fxer 0 ar)./ fxer
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Slag ¢ Nagoya Nagoya 3 types of Nagoya ORP Nagoya Kimitsu Nagoya Nagoya
a e
gbPp ORP ORP Kimitsu & Muroran ORP 2nd ref slag ORP ORP
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