Y

BEHECSIETRERNT LY VIER g 1663

UDC  669.162.263.45 : 669.88 : 662.749.2

m X

LRGN

HFRELCBITTHEAT VY BRO S
PEFEE™ - BH ER - Hk M

Investigation of the Influence of Alkali Circulation on the

Blast Furnace Operation

Michiharu HATANO, Tomio Mivazaki, and Yuji IwaNaca

Synopsis:

This paper is concerned with the influence of alkali circulation on the degradation of coke and the blast

furnace operation.

The adsorption rates of potassium on coke and sinter were measured experimentally as follows.

Vgy c=9.07e-16900/RT . P, (coke)
05, s=0.68e-18 800/RT . P\ (sinter)
where

Uas c=adsorption rate on coke (g/g-coke/min)
vy, s=adsorption rate on sinter (g/g-sinter/min)
Py =partial pressure of potassium (atm)

T =temperature (K)
R =gas constant (cal/K/mol)

Using these results, a mathematical model was developed with the assumption of the distribution of alkali

in the blast furnace.

The effect of alkali circulation on the blast furnace operation was investigated by using this model. The

main results are summarized as follows :

(1) Recycling alkali content increases as the slag basicity increases or the slag volume decreases.
(2) The adverse effect of alkali in the coke ash on the alkali circulation, gasification and degradation of
coke properties can be lowerd by charging high quality coke.
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Fig. 1. Schematic diagram of alkali circulation in
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Table 1. Coke ash balance before and after gasification.

Coke ash T.Fe | SiO, | P,0O; | ALO; | TiO, | CaO | MgO | Na,0 | K,O S
(2) g:gﬁféﬁon 1.02 | s.61 | 0.12 | s.21 | 0.17 | 0.35 | 0.12 | 0.02 | 0.17 | o0.07
alkali ﬁfﬁﬁgaﬁon 0.60 | 5.63 | 0.12 | 3.21 | 0.16 | 0.33 | 0.12 | 0.02 | 0.15 | 0.03
(b e heation] 0-92 | 5.57 | 0.13 | 3.16 | 0.17 | 0.36 | 0.25 | 0.08 | 0.76 | 0.14
zﬂﬁghv gjgzgaﬁon 1.17 | 5.70 | 0.12 | 3.21 0.16 | 0.33 | 0.26 | 0.06 | 0.75 | 0.03
(c). . g;ggg;ﬁon 0.93 | 5.71 | 0.13 | 3.22 ~ 0.16 | 0.33 | 0.34 | 0.13 | 1.80 | 0.17
ZYEQH. gﬁgggaﬁon 1.08 | 6.24 | 0.13 | 3.58 5 0.19 | 0.35 | 0.3¢ | 0.17 | 1.77 | 0.09

(Unit : g/charged coke 100g)
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Table 2. Conditions and results of operation on blow-down day of Kokura

No. 2 blast furnace.

Blast conditions

Burden conditions

Operating results

Blast volume (Nm3/min) | 1870 |Ore/Coke (=) | 3.25 |Pig production (t/d) | 2187

Blast temperature (°C) { 1070 |Sinter ratio (%) | 60.2 |Fuel rate (kg/t-p) 514

Blast moisture (g/Nm3) 21 |Charged alkali (kg/t-p) | 4.43 |Coke rate (kg/t-p) 471

Oil injection (1/ min) 85 |Charged alkali by ore 2.85 Slag rate (kg/t-p) 323

Oxygen enrichment 40 (kg/t-p) ) Slag basicity (=) 1| 1.15
(Nm3/ min) Alkali in coke ash (%) 3.14

Top pressure (g/ cm?) 600 |Coke ash (%) | 10.7

Table 3. Base values of calculation.

Blast volume (Nm3/ min) 6006.0
Blast temperature °C 1249
Blast moisture (g/Nms3) 15
Oil injection (1/ min) 390
Oxygen enrichment (Nm3/ min) 232
Top pressure (g/ cm?2) 1 600
Coke ratio (kg/t-p) 403.8

Ore/Coke (—) 4.01
Slag basicity (—=) 1.25
Slag volume (kg/t-p) 300

Alkali in ore (%) 0.09
Alkali in coke ash (%) 2.40
Coke ash (%) 11.7
Permeability resistance (1/m) 8 500

&
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Fig. 8. Effect of slag basicity and volume on alkali
circulation in the blast furnace (predicted
by mathematical model).
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Fig. 10. The flow chart of effect of slag basicity and volume on gas permeability in

blast furnace.
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