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Analysis of No. 3 Blast Furnace Operation of TangGang Works at China Based on Rist Diagram

Jiu Zhu CHANG, Yasushi SAsAKl, Hiroyuki AYUKAWA and Kuniyoshi ISHI

Synopsis : By applying the Rist model to the blast furnace No. 3 of TangGang works (China), the operating lines were calculated through which the
coke rate and fuel rate were evaluated. The obtained data were compared to the operating lines in the blast furnace of Muroran works of

Hokkai steel. The estimated comparative data clarified the effects of the various operating parameters on the operating line of the blast fur-

nace No. 3 of TangGang. From these parameter dependencies, the cause of the high coke rate of the blast furnace No. 3 of TangGang works

have been discussed; a strong measure for the reduction of the coke rate have been suggested. According to the above, it was confirmed that

the Rist model was very effective method to solve the real problems of blast furnaces despite of its simplicity.
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Table 1. List of symbols.

Symbol Meaning
(0/C)* kg moles of O per kg mole of carbon in top gas
(O/Fe)* kg moles of O per kg mole of Fe in iron oxide
nOB kg moles of O from dry blast air per kg mole of product Fe
ng Active carbon, kg mole per kg mole of product Fe
né""‘ Carbon from lump coke in charge, kg mole per kg mole of product Fe
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Table 2. The operating data of BF No. 3 at TangGang works.

Model variable

kg per tonne kg moles per (kg moles per kg mole
Item Specification of Fe tonne of Fe of product Fe)
Fe 1000 17.85
Iron oxide  (FeO,Fe203) (O/Fe)*=1.46
Coke 85.61% 466
As carbon 399 33.24 nZ =186
Pig iron 4.46%C (C/Fe)"=0.21
2(Si/ Fe)™ =0.022
(Mn/ Fe)™ =0.002
5/2(P/Fe)" =0.013
Blast temperature T, =1350K
Top gas (0/C)% =143
X };‘,m =0.43
Injectant Coal enters 110kg/tonne Fe W' =6.14
at 298K
75.3%C; 3.85%H
Pig iron 1800K
slag 486kgtonne Fe  wr,, =27.6
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Fig. 1. The comparison between theoretical and practical
operating lines of blast furnace No. 3 at TangGang
works.
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Table 3. The operating data of BF No. 2 at Muroran works.

Model variable
kg per tonne kg moles per (kg moles per kg mole
Item Specification of Fe tonne of Fe of product Fe)
Fe 1000 17.85
Iron oxide (FeO,Fe203) (O/Fe)* =1.46
Coke 87.10% 361
As carbon 314 26.2 nd™ =146
Pig iron 4.70%C (C/Fe)"=0.22

Blast temperature

Top gas
Pig iron 1800K
Injectant  Coal enters 169kg/tonne Fe
at 298K
76.7%C, 4.3%H
slag 333kg./ tonne Fe

2(Si/ Fe)" =0.015
(Mn/ Fe)™ =0.002
5/2(P/ Fe)™ =0.0017
T, =1473K
(0/C)*t =150
X5,,=039

1 W'=9.46

Wi, =18.6
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Fig. 2. The theoretical and practical operating line of the
blast furnace No. 2 at Muroran works.
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Fig. 3. The comparison of the practical operating line of
blast furnace at Muroran and TangGang works.
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Table 4. The sensitivity of various parameters on the full coke rate.

The effect on Full
Factors Variation coke rate
Coke ash (%) +1.0 +10 (kgit-p)
Enter ore Fe (%) +1.0 75 (kg/tp)
Slag (kglt-p) +100 +40 (kg/tp)
Blast temperature  (K) £100 725 (kg/t-p)
Pig iron [Si] (%) +0.1 +3 (kg/t-p)
Top gas CO: (%) +1.0 710 (kgit-p)
H% in injectant (%) +1.0 72.5 (kg/t-p)

Table 5. The estimated full coke rate by adjusting operating condition in BF No. 3 of TangGang works.

Element improved The effect on Full
Effect element coke rate
Coke ash (%) —0.5 (13% to 12.5%) —5 (kg/tp)
Enter ore Fe (%) +1.5 (55.23% to 56.73%) —1.5 (kg/t-p)
Pig iron [Sil (%) —0.2 (0.52% to 0.32%) —6 (kg/t-p)
Top gas COz (%) +1.5 (18.18% to 19.68%) —15 (kgitp)
The total reduction of coke rate —33.5 (kg/t-p)
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