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Synopsis :

No.3 steel plant at Chiba Works has two 230t Q-BOPs for the first time in Japan, which
are equipped with OG system as off-gas cleaning equipment, and consequently off-gas
energy from Q-BOPs is recovered effectively as fuel for power plant. To increase energy
recovery, it is effective to reduce combustion ratio of off-gas from Q-BOPs. Chiba's
Q-BOPs have decreased the combustion ratio from 5% to 2 or 3% by means of
improvement of sealing between furnace and skirt hood. Then, the recovery time of
off-gas from Q-BOPs gas been extended and the reliability of gas sampler and gas
analyzer has been improved. Consequently, the amount of energy recovered from off-gas
has increased to about 270 X 10 3 kcal/t. Q-BOP has shown additional advantage of CO

gas recovery by injecting limestone powder through the bottom tuyeres.
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Synopsis:

No. 3 steel plant at Chiba Works has two 230t Q-BOPs for the first time
in Japan, which are equipped with OG system as off-gas cleaning equipment,
and consequently off-gas energy from Q-BOPs is recovered effectively as
fuel for power plant. To increase energy recovery, it is effective to reduce
combustion ratio of off-gas from Q-BOPs. Chiba’s Q-BOPs have decreased
the combustion ratio from 5% to 2 or 3% by means of improvement of
sealing between furnace and skirt hood. Then, the recovery time of off-gas
from Q-BOPs has been extended and the reliability of gas sampler and gas
analyzer has been improved. Consequently, the amount of energy recovered
from off-gas has increased to about 270 x 10® kcalft.

(Q-BOP has shown additional advantage of CO gas recovery by injecting
limestone powder through the bottom tuyeres.
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Fig.1 Schematic gas flow of OG system
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Table 1 Typical gas composition recovered from Q-BOP  (yol.%)

Co CO, H, N,
Q-BOP(Improved) 85.6 2.6 5.9 59
-BOP{conventional) 73.5 6.2 6.0 14.3
LD{Chiba) 654.5 18 4 0.7 16.4
Total energy of O0 gas
338 X 107 keal/t {H.R.96%)
Latent heat 1 Sensible heat
292 107 keal/t H 46.0:X10% keal/t
(86.4%) (13.6%)
: t
|
—
{Combustion ratio
(7.74%) Hood skirt
10,810 keal/t
(3.2%)
S
Boiler
30.8 % 10% keal/t
{9.1%)
—
-
Recovery gas Dust coliectors
Flare stack 269 .4 10% keal/t 20,610 keal/t (6.1%)

6.4 10° keal/t (1.9%) (76,7%)

Fig.9 Averaged heat balance of OG gas through blowing
period
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Total energy of OG gas during recovery
308.9 X 10" keal/t
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Fig. 10 Heat balance of OG gas during recovery period
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Table 2 Composition of burnt lime and limestone {wt. %)

T —— | Ca0 |CaCO;} Si0; [Fei0s| P 5
Burnt lime 97 1.7 .36 {.001 0.01 0.01
Limestone (55.6 )] 99 0.20 0.03 0.01 0.01
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start end
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! L “T {
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Recovery of OG gas
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Fig. 11 Flux ijection pattern

Table 3 Effect of injection of 10 kg/t-steel of limestone on OG
gaS Tecovery

—_——— =
Calculated Chserved
OG gas recovery (keal/t) +6.78x10° +6.50% 103
CaC03 —— Cal + CO + 40,

Table 4 Advantage and disadvantage of injection of 10kg/t-steel
of limastone in Q-BOP

- Calculated _ql-‘_ﬁ“l“"’d
OG gas recovery +6.7810° keal/t +6.50 % 10% keal/t
Burnt lime censumption —5.6 kg/t —7.6kg/t
Ore consumption —8.2ka/t —6.9kg/t
Yield of molten steel —0.57% —0.40%
Oxygen consomption +0.60 Nm®/t +0.35 Nm®*/t
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