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Special Issue on Recent Advances in Blast

Furnace Ironmaking

General Reviews

Recent Progress in Fundamental and Applied Research-
es in Blast Furnace Ironmaking in Japan
By J. Yaar
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Recent Advances in Blast Furnace Ironmaking in North

America By W-K. Lu et al.

A survey on blast practices in American and Canadian
steel companies in 1989 was conducted and aggregate
data were reported. Recent developments in raw mate-
rials which contribute to improvements in blast furnace
ironmaking are reviewed. Five blast furnaces, two
large and three medium size, are described in more
detail as examples. Comments are made on future
developments in ironmaking in North America.

Recent Advances in Blast Furnace Ironmaking in West-

ern Europe By A. Poos

Prior to 1974, the evolution of the ironmaking sector
in Western Europe was strongly marked, on one hand by
the rapid growth of steel industry, and on the other
hand by the replacement of learn local ores by iron-rich
imports from overseas. The former evolution was
abruptly stopped by the energy crisis and was followed
by a period of contracting production and streamlining
of the existing installations.

The few new blast furnaces built replaced a larger
number of small obsolete unite, and the production was
concentrated on the most performing furnaces. New
ecological constraints put further pressure on the iron-
making sector. The necessity to reduce or completely
suppress tuyere injection of oil also had an adverse
effect on furnace productivity and on the smoothness of
the operation.

Today, all these difficulties have been overcome and
the West European blast furnaces achieve excellent
performances. The typical plant has two blast furnaces
in the range 8-11 m of hearth diameter, with modern
equipment for controlling and monitoring the burden
distribution at the top and computerized control rooms.
The mean productivity is about 50 t/m?:24 h and the
average total fuel rate lies below 500 kg/tHM. Coal in-
jection has seen a rapid expansion over the past 5 years,

and end of 1991 the total installed coal injection capac-
ity will exceed 10 Mio t of coal/annum. High injection
rates above 170 kg/tHM have been reached on several
blast furnaces, reducing the coke rate below 330
kg/tHM and, in at least one case, even below 300
kg/tHM. Trials presently in progress aim at coal in-
jection rates above 300 kg/tHM.

Recent Advances in Blast Furnace Ironmaking Technol-

ogy in Australia By J. M. Burcess

This review presents some of the recent advances in
ironmaking technology in Australia. The first part of
the paper summarises blast furnace operations since
1983 in terms of productivity, fuel rate and hot metal
chemistry. It is shown that in the recent past Austra-
lian furnaces have been characterised by high produc-
tivity and efficiency, and long life between relines. In
the second part of the review, the main blast furnace
research and development topics are presented. The
first of two research streams, which is shorter term in
focus, is associated with the development and imple-
mentation of computer models and associated sensors to
assist present operations. Some of the developments
which are reviewed in this field include burden distribu-
tion studies, models of the momentum, heat and mass
transfer processes occurring in the furnace, opto-
electronic and other sensor develoments, and studies
associated with hearth liquid drainage. The second
stream, which addresses longer term strategies, is
associated with studies on future blast furnace
operations. In this stream, research work on the com-
bustibility of pulverised coals in the blast furnace en-
vironment is described. The results shown indicate that
Australian research has made a substantial contribu-
tion to the fund of knowledge in blast furnace ironmak-
ing, and that the studies undertaken are of considerable
benefit to Australian operations.

Fundamentals

Transport Rate of Gaseous Phosphorus into Selid Iron

under Reducing Atmosphere By M. SasaBE et al.
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Re-examination of Method of Kinetic Analysis on the
Rate of Stepwise Reduction of a Single Sinter Particle
with CO-CO,-N, Gas Mixture By T. Usui et al.
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Pressure Loss and Hold-up Powders for Gas-Powder
Two Phase Flow in Packed Beds
By K. SuiBata et al.
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Kinetic Analysis of Coke Gasification Based on Non-
erystal/Crystal Ratio of Carbon
By Y. KasHiwava et al.
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Cokemaking Process

Preheating Techniques to Manufacture Metallurgical

Coke By M. A. Diez et al.

Recently, reserves of good coking coals have become
less available and comparatively more expensive.
Resources are being extended by the use of coal blends
with different coking properties and/or selectives.
Coal preheating technology emerged as a technique to
overcome some of these problems. It has several
advantages including : increases in coke oven productiv-
ity, improvements in quality of metallurgical coke, great-
er uniformity of charge, less air pollution by using a
closed charging system, levelling of the charge, a saving
in energy because dry coal is more efficient in the pre-
heater than in a coke oven and the possibility of using
poorer and cheaper coking coals. The disadvantages of
the technique are the handling of fine and hot coal, the
carry-over and the preheater fines.

Currently, the preheating process is being re-consi-
dered in combination with dry-cooling of coke in a
European Research Project called “Jumbo Coking Reac-
tor”, which is based on past and current experience of
development of modern cokemaking technology.

This study reviews preheating technology as a means
to widen the range of coking coals including not only the
high-volatile coals which are more abundant, but also
semi-anthracite and petroleum coke. A 6t Experi-
mental Coke Oven and a 2 t/h Preheating Pilot Plant
(Precarbon Process) were used.

Analysis of Steam Flow in Coke Oven Chamber by Test
Coke Ovens and a Two-dimensional Mathematical Model
By K. Miura et al.
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Agglomeration

Fundamental Mechanisms of Pore Formation in Iron Ore

Sinter and Pellets By Y. H. Yanc et al.

The fundamental pore formation mechanism in iron
ore sinter and pellets was investigated, using iron
ore/limestone tablets with and without additon of coke.
The results showed that pores were formed at the sites
of limestone and coke particles, and that the particle
size and amount of limestone and coke particle size all
had strong effect on the pore structure. Different
types of pores in sinter and pellets were classified in
terms of their origins. These results are useful in
understanding the sintering and pelletizing process.
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High Productivity Operation at Chiba No. 4 Sinter Plant
By T. OBarta et al.
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Blast Furnace Process

Blast Furnace Operation for Low Silicon Content at
Fukuyama No. 5 Blast Furnace By Y. Niwa et al.
FINE S EmIECid, 1988 4F 1 A LD 1989 F 4 HIZES
$C, 16 2AM0.10% AOK Si BHELBRTHZLAT
x7- (1988 4573 0.17% ). T hid, HgkEEEEHEOMAL,
HEAMSTAHHONEYITI S LICLD, FRBB LTV ¥
FrEoev—boxEEFH L, PREEREDLIEI—2
ZHEFETEETCERLAZLOTHS, POEREZET
L7-384, Si0 HAREFIEHIIH s, a7 AHLEEK
TUEE, B L AUAMET LT Si BATRUS A &
h, gk SiBEMNMET LA, $7, v 7 P EENICEKEL
FRAEE Y — D RILREE R RV, BREMEASRTR
PO A— N TN T —<—D /) v FEERTLENS,
xHMsREAYS AL ERT S LICED, FL,
IEREER D AEMAL # B X, 1K Si BEORPRENI LN
7o 550, JEEGIEC AT REA L, WFHREH I,
HEBREDODR—-2 L L7

Investigation on Behavior of Unburnt Pulverized Coal in
Blast Furnace By Y. Iwanaca et al.
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Gasification Rate Analysis of Unburnt Pulverized Coal
in Blast Furnace By Y. Iwanaca et al.
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Influence of Ore/Coke Distribution on Descending and
Melting Behavior of Burdens in Blast Furnace
By M. Icuma et al.
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Influence of Inner Wall Profile on Descending and
Melting Behavior of Burden in Blast Furnace
By M. Icuma et al.
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