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Development of Cooling Technology of LD-ORP Slag at Nagoya Works
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Abstract

In Nagoya Works, pig iron from blast furnace is refined at a high through-put by converter type
optimum refining process (LD-ORP). Slag produced by this process, has much solid fraction and
fine particles, compared with conventional BOF slag. At the slag treatment process, the demand
for reducing the dust emission was increased. So, the purpose of the development was focused on
this issue. Rotary cooling process was developed and constructed as a solution. In this paper, outline
of the development and the equipment has been described.
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Representative slag compositions
Element (Wt%)

CaO 53.1

SiO, 243

T-Fe 7.7

MgO 34
F-CaO 4.6
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Conception diagram of the heat transfer mechanism
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Parameter about the heat transfer included in the model

Nu = 0.023 Re** Pr* (7,<T))

@ Nu =0.023 Re" P (7>T)

Nu = 0 46 Re 0.535 Pr(]4104 6*0‘341
: 0
Re, = D’wp /p , ¢ : Filling ratio

Penetration theory

q=-40T/or

Nu = (0.60+0.37 Ra®/[1+(0.559/Pr)”1¢]¥27)?
Ra=Gr-Pr, Gr= ﬁpg2D3(T/—7;) /ygz, Pr=uC /2
in case of free convection
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@ = 12 - Filli
h, =@ C o/rp)” ¢:Filling angle
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Qost
Tmu [ qio
¥ Qgi
1 Qgs
Si ‘ Si+1
i | 1
slag s
shell Y Qis

Qos : convection between outerwalland
surroundings

Qio: coduction in shell

Qgi: convection between gas and innerwall
Qgs : convection between gas and slag

Q is:convection between innerwalland slag
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Schematic diagram of calculation model
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- Slag transfer speed (m/s)

- Inside diameter of shell (m)

* Rotation speed of shell (rad/s)
- Tilting angle of shell (rad)
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* Dynamic angle of repose (deg)
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Specification of pilot plant
Hopper size 2m?3
Slag feeding speed 10t/h
Shell diameter 1.93m
Shell length 74m
Cooling water (outside) 30t/h
Cooling water (inside) 1t/h
Cooling air 140 Nm?*/min
Rotation speed 1 rpm
Tilting angle 1/100
Filling ratio 10%
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10 ton/h scale pilot plant external view
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Calculation result without the internal sprinkling
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Calculation result with the internal sprinkling

#roH g fE 4 F o#t 83995  (2014)

+  Sampling
1stConvayer 2nd Convayer Slag Storage Pit Room

4

1@

Rotary Cooler

Slag Cooling Pit
ag Looing ® Grizzly and hopper

/,SIag Cooling Pit

T T

(mL_IQ)
Blower

Bag Fil Crane ] @ Powershovel working Crane
ag Filter / b
ST r==-Ty ym \ =

@
\ Operating room

X7 ORP X7 JHIZEHmEDOL AT bk
Layout of the ORP slag processing plant
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