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fundamentals of High Temperature Processes

Methanol Synthesis from Blast Furnace
Off Gas
By A.MURAMATSU et al.
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Effect of CO Gas Formation on Reduc-
tion Rate of iron Oxide in Molten Slag
by Graphite

By M.S.BAFGHI et al.
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Kinetic Studies on the Dissolution of
Nitrogen into Molten fron by '“N-'°N
Isotope Exchunge Reaction

By A.KOBAYASHI et al.
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Ironmaking - Reduction

Feusibility Study on Blast Furnace lronmaking System
Integrated with Methanol Synthesis for Reduction of
Carbon Dioxide Emission and Effective Use of Exergy
By T.AKIYAMA et al.
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In-flight Reduction of Fe,0;, Cr,0,,
Ti0, and Al,O; by Ar-H, and Ar-CH,
Plasma

By T.KITAMURA et al.

75 X< oA E L REBEDOREITTT © HiE
e, EmEKC L O RESI¥ICAr-
H,, Ar-CH,7°3 =2 & 3 Fe,0s4, Cr,0;,
Ti0,, ALO,DA > 754 bBILEIT-1,

Ar-H,7° 5 X=T, Fe,0; £ Cr,0, %
4, TiO, 13 Ti,05 & Ti;0: 28T 5
2 EDTERALOULBRILT S -1
7°5 K= CTORICHEEL, ERER L
F RIS, BUEEMAT D G LT D X 512
w12, (DFe,0;, Cr,0542, 79 X =
RTBETHROFBR L ), 2D 2H3IN
REBKROEBRFE L THBT 5, @

N797

Ti0,, Al,O,i13 TiORALO, ALLOZ & D
I CTHERT 2, TN LDFHBAB2BIN
RERT L LTI L, g
Rt B LS B QR EERLL
Do TERL T IR AR BE D & 3D & BRI AT
FLLTHEOGNS,

Ar-CH, 7”9 X =2 & 33858 T (&Fe, 04,
Cr,0: %478 2 T8ICT 3 5.Cr,0,2Ti0,
DOBILTIE, Rt E S iz, AlLOsIE
JRIC S L b o o, USRS, Ar-H, "
5 X =T O LRI—Td 2. Jx{ho
BRI, B ko B~ DR FE R ¥ K
23 5,

Mathematical Modelling of Reversed
Flow and Heat Transfer in the Combus-
tion Chamber of the LB Furnace

By H.GOU et al.

A mathematical model has been developed
to describe the turbulent and reversed flow
with combustion reaction and radiation heat
transfer in a cylindrical combustion chamber.
Measured gas velocity and tracer concentra-
tion in the cold flow compared well with the
mathematical modelling results, and by using
the same model for the high temperature
reacting flow enables the correct trends in
overall heat transfer rates to be predicted.
The model was applied to the design of the
combustion chamber of the LB furnace. The
influences of the location of the combustion
air inlet and the preheating temperature of air
on the overall heat transfer rate from the
flame to the reduction tube, where heat is
required, were investigated for process
optimization. Through modelling work it is
found that 1) radiation dominates the overall
heat transfer process in the chamber, 2) the
heat transfer rate to the reduction tube in the
chamber may be greatly enhanced by adjust-
ing the gas flow and combustion pattern
through selecting the air inlet location and
preheating the combustion air, and 3) the
model is useful as a design tool.

Kinetics of Gaseous Reduction of lron
Ore Fines
By S.K.DUTTA et al.

Unsintered beds of blue dust of varying
thicknesses were subjected to reduction in
flowing reducing gases. The temperature
range was 898 to 1123 K for hydrogen
reduction and 1073 to 1373 K for reduction
by carbon monoxide. Reduction by CO was
carried out in two-stages, and only the data
of second stage (wustite iron) were analysed
further. Several approaches to data analysis
were attempted. The most satisfactory one
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was to take the slope of the initial linear
region of fractional reduction versus time
curve as a measure of rate constant (k).
Extrapolation of k vs. bed depth data to
hypothetical zero bed depth for H,—reduc-
tion and to 0.4 mm depth for CO—reduction
allowed determination of chemical rate con-
stants (k¢). In k. vs. 1/T plots were not
straight lines. This and other anomalous
behaviours were attributed to structural
changes in the bed during reduction.

Steelmaking - Refining

Effects of Sponge Iron on the Electric
Arc Furnace Operation
By M.MERAIKIB

Data obtained on a 70-ton UHP electric
arc furnace have been used for studying the
effects of the sponge iron proportion in the
metallic charge on important technological
parameters of the steelmaking operation. The
results obtained show that an increase in the
sponge iron proportion leads to an increase
in the consumptions of electric power, graph-
ite electrodes, furnace refractories, lime and
deoxidizers. The metallic yield decreases,
whereas the slag weight per ton of liquid
steel, the total ferrous oxide in the slag and
the oxygen content of the bath increase with
increasing sponge iron in the charge. The
effects of metallization of the direct reduced
pellets on power consumption and metallic
yield are the reverse of the effects of the
sponge iron proportion. The levels of the
residual metals Cu, Ni and Cr, and the
concentrations of the impurities P and S
decrease with increasing sponge iron in the
furnace feed. The use of sponge iron also
improves the segregation of C, S and N in
the steel. The yield point and tensile strength
of hot-rolled plain steel bars decrease slight-
increases with

ly, whereas elongation

increasing sponge iron in the charge. The

actual steelmaking time decreases when the
sponge iron proportion grows.

Casting and Solidification

Effect of Chemical Composition on
Apparent Viscosity of Semi-Solid Al-
loys

By M.HIRAI et al.
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Physical and Mechanical Properties

Effects of Strengthening Mechanisms
on Sulfide Stress Cracking Resistance
of Low Strength Steels

By H.ASAHI et al.
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Materials Characterization and Analysis

Crystallographic Analysis of Electrode-
posited Zinc Crystals on Fe Substrate
By Y.OMORI et al.
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