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Study on the Smelting of the Iron Sand (Part 2)

Theoretical Considerations on the Improvement in the
Operation of Square Blast Furnace for Charcoal Pig Iron Production

By Nobuo Nakamura
Yasugi Works, Hitachi, Ltd.

Abstract

Many studies have been attempted for years at Yasugi Works on the Square-type
Blast Furnace, which produces 5 tons of charcoal pig iron per day from the Mag-

netic Iron Sand.

The writer expounded in the report (1) the operating condition of the conven-
tional type of Blast Furnace. In this paper the theoretical studies on this Furnace
through calculation of thermobalance, K-Ratio (Amount of Blast Air/Charcoal

Consumption), and comparison with Boudwerd curve are given out.

The results obtained are summarized as fallow : —

(1)

Dreadful amount of heat 16ss is verified in the exhaust gases from top of

the furnace, which must be decreased.

(2)

For this purpose, the most beneficial method is to increase temperature of

the blast air, but it must be in the range of K=0.~3.96.

(3)

In consideration of the gas composition compared with Boudwerd curve, it

can be said that the decrease of velocity of gas-flow and, the supply of air

blast abounding in oxygen are essential, and most of all, the temperature
of air must be increased for the above purpose.

(1] #&

SHTE TR T BB RREREE A D82
DI OV TG Lo, AUFESFIO BRI 1R
Y EEFIBRET O 7e ST g\ C ORRREEE/ NETEERY
DFRER ENT TR L. ThuChE ., BERkaGs
2 X ) BERIC IR TR RRER & FEl ¢ Lo, Py gic:
(3 BN IREER e & DET LD T DRICIT ) T & M LT
D Chotz, AT TiL, F2& L CHisRO FEHRE %
b & N LEERE 2T PRI E X D AfeBgt . RIK

* ASTRERIE TS

=

81

B LR — R B O =B RIS D W T O ERIN B ER &
Fy BRI TEPLEY 7 AR X 5 =05
RSEREBL O TR O W THET 55X Th 5.

[(II] BEREERYBLEBEDOER

AFETIEEGE X 24 4.5 m, [Highs S t/day @
/NI T o T EEEN S B DEFH IR
IO TE L8 B R X V&S, 820K
EEHLTWSHZ L2 TORRKRBEHREDOHKI D HTFEE
b EZAHTHDOI, AERSHEITEM 24 £1 H 22 H
~27 Ho 6 HHOEEFER X WETE SN DO THD



1240 MG #7127 4 10 f H v 2 24 5034 % #5510 =
F£1FE ERoHRE Table 1. Analysis of Raw-Materials, kg per ton Pig Iron
R ¥ EER #E&E T.Fe FeO Fe,0; Fe;0,  SiO, CaO—MgOI P S Cu C | CO; | TiO;
mib g 820 750 62.64 1.59 é.?l 8i.82 3&.66 0.85 1?00 0.01 b.034_b.035 — — 1.75
ﬁﬁiﬁ#}@u,ezo" 1,480“ 58. 80 6?78 21.96 38.58 13.60 2,36 1.30_ 0.0:‘_39 0.07_1 0.049 — L ;;8
/{\ R 2,168.91,998.2 — e — Ty — | 0,007 0.001] — | 73.81 — -
ET‘EE - 87 - — — — s, 54.3 | 0.02 | 0.007 0.00_1 = 73.81 42:":6 o
A 1 [ 5 P P iy Py
3 |1 | | | .58 | 0 37 0. 028| 0. 008‘ — | 3.96 | 0.12
a5 | 873 | 4.83 | 4.48 | 1.84 | — |34, 30 23. T T s (N ) 18.72
T BURAL KRR, BREOSEBREY D{Eﬁﬁmﬁw\f}aﬁ%?‘z N Ff;(; —rﬁe : lkgrb Fe&-;iﬂ'Ll, 151 kc.;l

%&t$@m%ﬁ&m%l§:m¢ﬁoﬁ%@o%iﬂ
Ty AW B0 IL{iingk FeO 3 Ilmenite (Tio,-
FeO) rhoo FeO %#4tr, X Magnetite (Fe;0,) 7%0°
Hematite (Fe.O;) 3B oHHE L b TiO, 124 2.
T TiO, FeO » L THEETHLIEELRIELEL O

Th b,

HEGIFRE Uik, HghErEY » . SZlic &
/i 210°C, [FEJ; 60 mmHg, ASGHE 769 4.
mmHg, SEHZESREE 5220 (FGER 12°C, {g¥k 8°C) ¢

Nm?/t,

5% N—aTHRIC A

Qr)

L A

B 2 FE
Table 2.

(1)
(2)
£8)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)

R R O FE H #
B o HF
VR B Uk b5 o BH 2R
gk T D ® JC 3K
P8t O [ FE 0 24
& Bt O FF 35 Z
CINREAN N 2 i
i B W o 4 RO
ATk GS D K TR
S sk o B £ 5 #
fr SR S 5FE D Fr B #R
PATH 77 2 o Fp 2 #4
BATE 5 A o> 1% 20
fErE R SE O FF D #
K _Eab o 5 5 @5

gt

I
-

i

o
P el

b
v

F N

% %

4

=

LTI KoL ¢

Fe,O3—~Fe: lkgn Feizxi L1, 777 keal

h 8,350 3.

MnO —Mn:1lkgooMn|Z %12, 295 »

Si0, —»Si: » Sizx1.6.750 »

P.O; =P : » P icxf15 966 »~
BRSO 45 R

CaCO;—-CO.: CO.,lkg 1=

MgCO,—-CO., : /7
BEERILOVHREE 1 kg DR : 285 J70° 500 keal
dhi% 1kg DH=RTER 140 keal (FE4:)
REL EDOINERHTICRTEHEL, Z2Em L4 0
WE2RTHS, i (5) kb (10) % CHFEERIAH
RMTHOT, (1) kv (16) F oL TH 5, B
AL LTIRDRECOINTEY ADHEL, BEHTH

it 1969 keal
o085 u

1,593 » T BNEEIENC X 5 A A 2EE T L 6] 70% 1
' D 72 & i1 f] S

Thermo-~Balance of the Square-type Blast Furnace

A
kcal

11, 934. 160

420.000
3.619
122.220

12,479. 999

Z5 | ast 24
25 | kecal %
95. 64
3.36
0.02
0.98
1, 545. 812 12.60
319. 968 2+ 3D
285. 000 2.20
436. 500 3.42
34. 245 0.14
239. 460 1:.38
126. 400 1.03
202. 357 L35
2, 089. 789 16.82
7, 055. 568 87.24
32. 500 | 0.585
62. 400 0.40
479. 999 | 100

100. 12,

e D e



(Y

100

o
=
0

d0 -
70 -
601+
JO-
40

30
20
10+

1 | | L 1 1 1 1 | L l

00T 73 466789101 1203
K=XEBZ/ AmE

w1 K-l (GERE/KRKRFE) & ERHT A48

B B < oo B8 £ il A
Fig. 1. Relation between K-Ratio and
Gas Composition
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