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Synopsis :

Tow Q-BOP furnaces brought on stream in January, 1977 are the largest of their kinds
in the world and first in Japan. Such features as follows are adopted: OG gas recovery
system with boiler; ATH-SKW type desulphurization system; automatized equipment at
ingot teeming and mold yard; and complete anti-pollution system. The shop has been
working satisfactorily since its start of operation, with several good results obtained:
high yield of molten steel over 96%; high ability of desulphurization; low oxygen content
at turn down; and low consumption of manganese alloy. Especially, in the field of
furnace bottom life and OG gas recovery, Chiba Q-BOP established a world record of
over 1 500 heats and 125 Nm3/t, respectively, within a year, and Q-BOP ingots exceeded
BOF ingots at Chiba Works in cost and quality.

(c)JFE Steel Corporation, 2003
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Synopsis:

Two (O-BOP furnaces brought on stream in January, 1977 are the largest of their kinds in the world and first in Japan.

Such features as follows are adopted: OG gas recovery system with boiler: ATH-SKW type desulphurization system; auto-
matized equipment at ingot teeming and mold yard; and complete anti-pellution system.

The shop has been working satisfactorily since its start of operation, with several geod results obtained: high yield of mol-
ten steel over 969 high ability of desulphurization; low oxygen content at turn down; and low consumption of manganese
alley.

Especially, in the field of furnace bottom lifa and OG gas recovery, Chiba Q-BOP established a world record of over
1 SO0 heats and 125 Nm3/t, respectively, within a year, and (-BOP ingots exceeded BOF ingots at Chiba Warks in cost and

quality.
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Fig.1 General arrangement of No.3 steelmaking shop
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Table 1 Specifications of No3 steelmaking shop
Equipment Unit Specifications Equipment Unit Specifications
Torpedo car 20 | Capacity: 3501t Ladle transfer car 2 | Capacity: 370t
Desulfurizing equip. 1 | Type: ATH-SKW Speed : 40 m/min
E Injection rate:100—180 Turn table 2 | Capacity:500t
£ kg/min
b0 Speed: 0.6 rpm
. - =
2 | Ladle transfer car 1 Type-sflf P""_Pe““] car ‘g | Teeming car 2 | For rimming steel with
- with weigher b . :
E;‘v slag discharging device
Capacity : Nor. 362¢ 2 | For killed steel with
Speed: 15/7.5 m/min weighing equip. and
feeder of additives
2 | Serap box 4 | Capacity: 63 m® Mold
t n old cleaning devi . : .
UL; Scrap box transfer car 3 | Capacity:120t S g device 2 | Type:Rotating chain
_ || = | Mold coating device 2 | Type: Spray
Pulverizer 1 | Roller mill: 25t/h EB Degasser 1 | Type: RH
breaker: 60 ¢/h “
Inpeller breaker: 6 a Capacity : 230t
I td :25t/h
mpact Gryer / & Vacuum : 0,05 Torr
Ball mill : 4t/h
No.1 bag filt ity : K
w | Pneumatic transporta- 1 | Air compresser:300kW X3 -4 o-1 bag filter 2 | Capacity : 9000 m*/min
H L
E:‘ tion Silo: 280t X 1, 40£ X 2 28 Motor: 1900 kW
= No.2 bag fi . 3
Number of intermediate QS ag filter 1 | Capacity : 1004 m*/min
tank: 3/fce Motor: 100 kW
Qverhead bin ?,0/ Capacity : 15~ 50 m® Hot metal charging 1 | Capacity: 380/60t
ce crane
Conveyer 4 | Capacity: 60~ 260t /h
Scrap crane 1 | Capacity: 150/99/151
Vessel 2 | Capacity: 230t/heat o | Ladle handling crane 1 | Capacity: 380/60t
=
Volume of vessel:487m’ 5 Teeming crane 2 | Capacity : 370/60t
g Height/Diameter: 1.2 Stripper crane 1 | Capacity: 90t
o . .
= Drive unit 2 | Speed:1.52/0.15rpm " 1 | Capacity: 60t
@
% , Motor : D.C.150%W X 4 Mold crane 2 | Capacity: 50t
© | Bottom 6 | Number of tuyereszlg and » 2 | Capacity: 40t
2 :
Gas : Oz, Nz, Ar, CsHs
Gas recovery 2 | Type: OG
Cooling system 2 | Type: Waste gas boiler
E Pressure: 43kg/em?
Ed
2 Capacity:56t/h
o
- Cleaning system 2 | Type: Saturater spray
@ chamber
£
2 1st venturi: Quencher
E venturi
= 2nd venturi: Movable
oo throat
b venturi
- Qutlet dust content: 0.05
= g/Nm3
Induced draft fan 4 | Capacity : 187 000Nm*dry/h
Pressure : 1150 mmAq
Motor: 2450 kW
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Photo. 1

Front view of Q-BOP furnace
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Table 2 Examples of operational data

[

1877 1978
Jan, Feh. Mar. Jun. Jul. Aug.
Total good ingot {t) | 4555 35515 102167 | 218285 | 230225 | 243680
Production
Number of heats 19 149 428 911 962 1016
Yield Molten steel {%) 93.4 93.9 94.2 96.2 96.4 96.2
ie
Good ingot {%) 91.7 02.8 93.1 95.3 954 95.2
Operation Blowing time {min) 15.8 16.1 16.4 15.1 146 14.6
Hot metal ratio (%) 91.1 84.3 81.2 97.7 975 96.9
Burnt lime {kg/t) 41.5 37.7 353 37.0 34.2 37.0
Bolomitic lime  (kg/t} 0 31 2.9 7.5 6.3 5.1
Lime stone (kg/t) 0.2 0 2.4 0 0 0
Consumption
Mill scale {kg/t) 0 0 0.7 4.2 15 2.3
Iron ore (kg /t) 28.7 118 8.4 53.5 649 h2.4
Fluorspar (kg/t} 1.5 1.2 14 04 0.3 0.7
Oxygen (Nm®/1} 47.0 50.7 50.0 44.6 425 42.8
OG gas recovery " (Nmi/t) — — — 124.0 125.0 122.6
+ Calculated with a calorific value of 2000kcal/Nm®
= 00—
:,; M_ﬂ_.o\ Kﬁ'ﬁ—ﬁAﬂ 1280 E | O\ o LD
= At K = _
- 5120 _F " Total ‘w Jea0 B 700k 0000 * (-BOP
2w {200 ¢ — \
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Calendar menth in 1977 and 1978 0 0.05 0]10 0.15 0_120
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Fig.2 Development of energy recovery in Q-BOP at
Chiha Works (G gas amount is calculated
with a calorific value of 2 000kcal/Nm?)
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between Q-BOP and LD
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Table 3 Comparison of slag composition at turn
down between Q-BOP and LD processes

{wt%)
T.Fe 5102 MnO Ca0 P05
G -BOP 12.7 16.1 7.7 48.7 2.75
LD 17.5 14.1 7.8 40,8 2.27
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Tabled An example of chemical analysis of pure
iron made by Q-BOP {Chiba Works)
“wt%)

C Si Mn P 5 N 0
0.007 tr. 0.04

0.008 | 0.005 |0.0025|0.0488
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