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Powder Injection for Smelting Process and Its Control
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Synopsis :

The number of powder injection systems introduced into our smelting processes reached
roughly 50, and the main aim of these introductions is to inject necessary amounts of
flux materials into molten metals. The above-mentioned systems are classified into four
groups according to their injection control methods, and first, their characteristics are
clarified. Next, we introduce three injections system, i.e., powder coal injection to the
blast furnace, flux injection to the bottom blown LD converter and post-mix flux injection
of hot metal pre-treatment equipment, and discuss their respective features. Lastly, the
performance of hot metal pre-treatment equipment having the most sophisticated
mechanism is analyzed theoretically in order to get a stable injection control. It was
found that clogless and stable injection can be obtained by a unique powder speed which
is determined by the S/G ratio and that this speed has no relation with the kinds of

powder materials.
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Synopsis:

The number of powder injection systems introduced into our smelt-
ing processes reached roughly 50, and the main aim of these introduc-
tions is to inject necessary amounts of flux materials into molten met-
als. The above-mentioned systems are classified into four groups
according to their injection control methods, and first, their charac.
teristics are clarified.

Next, we introduce three injections system, i.e., powder coal injec-
tion to the blast furnace, flux injection to the bottom blown LD con-
verter and post-mix flux injection of hot metal pre-treatment equip-
ment, and discuss their respective features. Lastly, the performance
of hot metal pre-treatment equipment having the most sophisticated
mechanism is analyzed theoretically in order to get a stable injection
control. It was found that clogless and stable injection can be ob-
tained by a unique powder speed which is determined by the $/G ra-
tio and that this speed has no relation with the kinds of powder ma-

terials.
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Fig. 2 Several methods of powder injection rate control

Tuble 1 Four control methods of powder injection rate

Control method |

Carrter -
) Pressure | TRotary
was Valve -
i chfference feeder
ow rale
Trem |
- \ _
- . Fig. 2 () . . .
Coustruction \ B Fig. 2 {¢) | Fig. 2 (d L 2 (e
& : and (]]) = ( ) & ( ) F 5 ( )
Jontrol response ‘
¢ PO medium | long short short
tine
Control range Narrow ‘ medinm | wide wide
Equipments ‘ simple medium | complex | complex
Cos f - equip- . .
wst of - equij cheap cleap gxpensive | expensive
ments
Maintenubility - good ©agood I medium | medium
R [— — - — 1. - — ——
Control Rotary
Wealkk point ol valve otary
; feeder
system X (cost, (cost)
e o | life time) i

Akt Vol. 18 No. 2 1986



210 Fi TG kabd SR HR A & IffE

B, MOWES 1 vk, m—g U —7 ¢ — FHBROEDA
mLCARTEY, Lind T ohbOd ARREOEECRIM S
F AN R T Rt s e

Lk 4 s o REmREnTRo ket Lo T Table 1 i
4, kf, o EFTREEBioRETD M UAR B LU R
FRTT A Leht o T, ME O RO B ERGAZ RiliE HEL T
Table 2 i35, ChbLAHC L onOERFHAES,, C
CTBE L TR, TR AL RBER A2 T, 60
WRREITh TR b, RHEEHFR %, FTHEEHR % THH. W

W T, Bty ATEEIE AR 2%, 2ERBAR 20%,
B 22% WL e — &Y -7 4 — FHEESR 27% THD.
B AR X ORRE I ARy S T b,

3 BEHIHBUASRE & BIKARGIE

WECE A SR T B EHESCAR M O & i SRR TS
n, veero R T Ao AR TR T
Hfu b Oy, T OO ARCHEE £ —» L3N THE

Table 2 List of major powder injection equipments in Kawasaki Steel

- - 7 - — ‘ T
' . njection - N Powder Control method
Equipment Location® Ké]\fdgr[ rate Cd:;fer g{mftf;ge) SIG discharge of powder
' P (kg/min) gas g method injection rate
PLS:{EES;?{;;?‘JI injection C. No. 5 BF Pulvenie(ill 360 Air 8 2-15 Upside | Carrier gas flow rate
De-§1 eqm?ment at the M. No. 4 BF [e-5i agent | 100 Air 1 20-30 Downside | Rotary feeder
cast house
_ o A . — I ‘
Hot metal pre-treatment De-Si and e , . . a. .
equipment C. No. 1 BOF de-P agent 350 Nz 2 10-30 Upside Carrier gas flow rate
Hot metal de-§ equip- | C. No. 1 BOF | De-S agent 250 N 3 130 l
ment — - - : - - Downside | Pressure difference
C. No. 2 BOF De-Si agent 100-150 My 6 40-850
Hot metal pre-treatment C. No. 3 BOF De-Si and 300-400 Ne 7 80-160| Downside i Pressure difference
equipment de-P agent |
Hont]e::letal de-5 equip- C. Ne. 3 BOF De-S agent 100-150 Na 5 70 Downside | Pressure difference
Hot metal pre-treatment De-Si and . - )
equipment M. PTC de-P agent | 400-500 Air . 8 30-70 Downside | Rotary feeder
Hot metal de-S equip- M. No. 1 BOF | De-5 agent 80 N 5 10-20
ment - — — | —] - — Downside | Pressure difference
M. No. 2 BOF | De-S agent 80 N: 5 10-20
The hrst powder trans- 20 Air 3 10-15 Upside Carrier gas flow rate
porting equipment C. No. 3 BOF Flux N —_ -
600 Air 3 30-35 | Upside Carrier gas flow rate
The second powder 30 Air 3 20
fransporting equipment - _— R L
C. Ne. 3 BOF Flux 400 Air 3 20 Upside Carrier gas flow rate
80 Alr 3 10
Powder injection equip- 600 Oz 6 1-2
mett — A
C. Nu. 3 BOF Flux GO0 (6] G 1-2 Downside 1 Valve
601 O [ 1-2
C. No. 1 BOI Flax 400 O 7 2-3 Downside | Valve
o) SR s ) . . S
Powder transporting M. No. 2 BOF Flux 400 Ajr 5 20 Upside Carrier gas {low rate
equipment
Powder injection equip- BOG 3, Na 7 2-3 Upside Carrier gas tlow rate
ment M. No. 2 BOF Flux e — | — e — - -
60 Oy, Nz 7 2-3 Downside | Valve
Flame gunaing equip- C. No. 1 BOF Mending 300 Na 4 20-30 Upside Carrier gas flow rate
ment : agent .
Powder transporting ]
equipment for ladle M. No. 2 BOF Flus 150 N3 G 20 Upside Carrier gas low rate
furnace
Powder injection _
equipment for ladle M. No. 2 BOF Flux 100-150 Ar 7 20 | Upside Carrier gas {low rate
furnace ‘ i | ‘

* C: Chiba Works, M: Mizushima Wor{(s)
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