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ABSTRACT

Following the establishment of the subject Chemical Reaction Engineering in 1957,
a new subiect called Metallurgical Reaction Engineering was jntroduced by the Japanese
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author I. Muchj in 1972, although this name has rot wvet been adopted jn western
countries. Kinetics of Process Metallurgy. ac one of the main parts of Physical
Chemistry of Process Metallurgy, deals with the rate and mechanism of metallyrgical
reactions in process metallurgy. However. i~ recent times, confusion or misunderstand-
ing has arisen among metallurgists of domestic and other asiatic countries CONCerning
the scope and methods of study between Kinetics of Process Metallurgy and Metaliurgical
Reaction Engineering. For instance, first. items that belong really to the scope of
Kinetics of Process Metallurgy such as the reduction of iron ore with the non-reacting
core model are regarded as topjes of Merallurgica! Reaction Engineering. And secondly,
metiods of investigation on Chemica! Reaction Engineering are applied without any
restraint to Metallurgical Reaction Enginesring in spite of the special characteristics of
metallurgical processes. It ic the purpose of this paper to elucidate some Personal view-
points on the scope and methods of =tudy of Kinetics of Process Metallurgy and
AMetallurgical Reaction Engineering with a visw to promoting the proper development
of the latter subject,

The physical and chemical processes pertaining to the flow sheet of the extr-
action of 2 metal in the process metaliurgy is at first briefly summarized. Then discus-
sion on the differences botweesr macrokiretics and microkinetics is made. It is qujte
evident that Kinetics of Process Metallurgy belongs to the ficld of macrokinetics, in
the respect that the ratc of a metallurgical reaction is greatly influenced by the flow
conditions of the reacting substances and their mass and heat transfer. Methods of
investigation of Chemical Reactiorn Engineering are discussed with respect to the fol-
lowing 5 steps:

1. Formulation of the chemical kinetics eguatjon:

2. Mathematical modeling of the chemical process involved in the reactor:

3. Simulation experimentation by calculation with the computer technigue;

4. Optimization study of the dimensions and operation conditions of the IRACIOT;
and

5. Dynamic analysis and automatic control of the reactor,

Analysis is made of the intrinsic complicated nature of metallurgical processes.
as manifested by the complexity of the raw materials, the presence of more phases
taking part in the reaction, the empirical method of design of metallurgical furnaces.
the varied composition of the metallurgical products, the complication during the cool-
ing of metal ingots, as well as the difficulty and imperfection of the measuring tech-
niques at high temperatures. All these factors make Mgstallurgical Reaction Engineering
far more complicated thary Chemical Reaction Engineering. While Kinetics of Proce.s
Metallurgy forms the theoretical foundation of Metallurgical Reaction Engineering. new
methods of investigation for the development of the latter subject should be devised
basing on the special characteristics of metallurgical processes. Mathematic modeling and
simulation experimentatien with the computer technique should be applied to metallu-
rgical processes only when with close contact with the industrial practice. Any jmaginary
aimiess mathematic modeling that could not be proved or identified experimentally either
in the Jaboratory or in the industrial practice would mean much labor withoutr reward.



