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STUDY ON THE BLAST FURNACE REACTION BY
RAPID COOLING OF BURDENS

Synopsis:

Nobuo Nakamurae end Yu'aka Sato

In the past decade, the authors have investigated on the- low shaft furnace with an oval

section which had a capacity of up to 10 tons per day.
the: furnace has been used as one of raw-materials for special steel.

The charcoal pig iron produced by
During the investiga-

tion the authors constructed some of pelletizing pilot plants and an expeyrimental low shaft
furnace with the same section as abovementioned. This furnace had a capacity of 0'¢ m?

corresponding to one ton per day pig iron.

This report dealt with three times studies in regard to rapid cooling of burdens in other

various experimental operations carried out with this pilot plant.
our investigations were summarized as follows.
(1) To correct the positions of the burdens after cooling was  very important,

The results obtained by

because

some effects of their shrinkages durmg N; gas blowing were observed espec1a1]y at upper parts

of the shaft.

(2) Segregation of the burdens was not found, while part1a1 draft and super-heating was
observed when a side tuyére had been one-sided.

(3) Change of pellets shape began at the lower half of the bosh, and slag—formation and

separation were observed.

(4) Strength of charged pellet was weakened once at the halfway of the shaft, but the
refractoriness of the pellet under load rised in proportion to increase of the degree of

reduction of the pellt.
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Table 1. Chemical composition of the burden.
‘ i ’ i | : :
Sort fcw. | T.Fe | FeO | Fe;0; SiO, ' MnO | CaO | MgO | ALO, | TiO LS
; : : T ‘ , « .
Pellet . 0.00 | 54.72 i 12.72 | 64.17 12.20 | 0.50 . 1.10 | 1.43 6.5 © 52 . 0.025
! ! i | 1 ] ;
) | !
Lime - 0.12 0.42 0.41 0.15 0.45 ¢ Tr. 54.07 0.52 | 0.23 | Nil , —
: / s !
] ] . :
Mn Ore 0.10 2.08 | — — 4.65 ' 38.056 = 257 ' 1.17 1.50 — —
Ash V-M. F.C. S in Ash 100%
; ‘ i 1 ? o
Charcoal . ] Si0; . ALO; CaO { MnO ° MgO P.0O; SO;
um! 3.16 : 84.33 | 0.06 _ ‘ 4 o
| | ; 725 120 702 ; 0.8 1.2 | 0.0 0.05
’ . N i
Table 2. - Average operation data.
Oper. Ch. wt. per one ltime kg %(Oz;e/Coal)!Ch. times ' Pig ‘iiron Blast { Consump. per ton pig
L, Mn @ Ch. 3 i I Mo Vol. Temp. | Press. ] Ore Charcoal Lime
No. ' Pellet ; Lime Ore | Coml | ratio | per day i (kg) (Nm¥/mn)  °C) G(mrrliI g): &t © )
1 15 1.5 1.2 15 1.0 130 1 966 51 | 20 | 83 2.019 | 2.020 [0.202
2 14 1.5 1.2 15 0.93 134 ! 955 5.0 238 28 1.964 | 2.105 |0.210
3 18 1.8 — 1B 12. 124 1,205 5.2 | 330 | & 1.852 | 1.460 [0.185
Oper. Chem. composition of pig iron Chem. composition of slag ;c Tap.
No. C Si , Mn Cr P s Ti FeO Si0; | Ca0 MnO AlO; TiO: Csa18£ ;temp.("C)
1|35 | 019 . 05 0.0 | 0.108 30.037 10.057 | 2.45 |23.70 14.57 ; 7.79 9.3 |13.05 | 0.61 | 1280
2 1322 013 ° 0.42 } 0.10 | 0.09 |0.040 |0.120 | 5.21 |22.10 17.33 | 7.12 1 12.15 | 16.32 © 0.78 1260
{ p ‘.‘ ! H
3 1375 | 020 ! 0.13 | 0.09 | 0.07 {0.040 |0.210 { 0.54 |26.50 19.92 I 2.82 110.59 {10.98 . 0.75 1320
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Fig. 3. Sampling line
CEREEAOR D E 3 [E in the blast furnace.
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EQUILIBRIUM OF CARBON AND OXYGEN IN MOLTEN IRON
SATURATED WITH CARBON (I)

Sachio Ma'oba and Shiro Banya

Synopsis:

A study was carried out on the equilibrium of carbon and oxygen in molten iron saturated
-with carbon at the temperature range of 1300~1600°C, by melting Fe-C alloys in a graphite
crucible within the carbon monoxide and dioxide gas atomosphere in equilibrium with gra-
-phite. As the results of this experiment, it was proved that the carbon decreased the acti-
-vity coefficient of oxygen in molten iron and the products of carbon and oxygen indicated
exceedingly large values in carbon saturation. For the empirical formula indicating these
_relation, the following results were given,

1. Solubility of graphite: .

C%=1"23+2"69Xx 10-3°C

2. Empirical formula indicating the equilibrium relation between the carbon and the oxygen

-_i.n molten iron saturated-with carbon:

C(g) +0-CO log Kf(=Pco/0%) ="+ 1658
. Pco: 9 961
O = - 1 c(: s = ) ————
O +CO=CO;(C-saturation) log K: Pco0% T 7°162
. P 2,239
C + O0=CO(C-saturation) logKj (—-C-%CO %> ="’ T ~+0°5513

I @& ETEESF DR ER X B ER Y ZM$ 0 CO-CO
DEAEIT L H —EDMEZRL, WEHERCSOTRA

%Ewr&@#l@)ﬁ:ﬁ:tmﬁw TR I SRR DI ZﬁGDﬁ:ﬁﬁm (P2co/Pco, Z1212 Pco,/Pco) &UEEAHD
FERICD—2oTHL IV EL OMRBZEINTE . & EB I CERIERBETREN, RRELBEORIZ
FBRPDRFE LEERSIHIEL T CO HARAERT 503 —E(DL%T?‘)‘” U UBEREIREDSEC s 5 LTEE
COKFHCHE®D CO HA%EL. ZOVMEEHRIZY  BEGRIREAL, ARSIRES TR RIEZ 5 2.4
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XO3IRTREaNB. BRI DEFIE 0°2%C T9 Tt Henry OERID 5 DIE
E—C-COQ———ZCO-"----(I ) Jﬁ,[%;;?_r—g-céb)%] 671{;;: 5)‘“9) % 72 S. Marshall
O +CO=CO0; = rrvremimienininiiicnecn (1)
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