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By B. E. NIEUWENHUYS et al.

The use of Pt-Rh based three-way catalyéts for auto-
motive exhaust gas control stimulated us to study the
surface composition and surface properties of various
Pt-Rh alloy samples. In this paper we shall review our
results concerning the relation of the surface structure
and surface composition with the physical and chemical
properties. :

The surface composition was studied under various
experimental conditions, both in vacuum and in the pres-
ence of an atmosphere of NO, O, CO and H,. The
effect of the temperature on the surface composition
will be described and discussed on the basis of
thermodynamics. We shall discuss the relation of sur-
face composition with the physical properties (Debye
Temperature) and with the chemical properties of
Pt-Rh alloys, in particular towards NO, CO, O, and
their reactions.

Another part of the paper deals with the effect of the
surface structure on the chemical properties of Pt-Rh
alloys. NO dissociation, the first step in the NO re-
duction with CO or H,, is extremely scﬁsitive to both
the structure and the composition of the surface.

Surface Segregation of Impurities and Hydrogen
Transport Kinetics of First Wall Candidate Metals
(Review)

By Kenji YamacucHi et al.
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Effeets of Alloying on the Wettablhty of Copper to
Carbon Fibers

By Hua L et al.
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RHEED and AES Study of Si (111) v/ 3 X /3
— R30° Structure Induced by Adsorption of Im-
purity Gases ‘

By Akihiko Icuimiva et al.
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Regular Papers
Preparation and Beneficiation

An Experimental Study of Making Magnetite Su-
perconcentrate Blocks and Their Reduction by
Solid Reductants

By R. K. DusE et al.

A new solid processing route for making steel strip
has been proposed which basically consists of making
sponge iron block directly from magnetite superconcen-
trate powder, followed by its hot and cold rolling.
Preliminary experiments on the making of sponge iron
block direct from magnetite superconcentrate powder
have been made. They consist of mixing magnetite su-
perconcentrate powder with a naturally occurring water
soluble Babul gum binder. The mixture is compacted
into a block shape which is subsequently reduced at
high temperatures in a vertical shaft furnace with a
variety of solid reductants to produce a sponge iron
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block.

"The effect of binder content and superconcen-

trate/water ratio on the crushing strength of green su-
..perconcentrate block has been studied. It has been
shown that Acacia Arabica binder could produce a suffi-
clently strong block of magnetite superconcentrate at a
low concentration. The reduction behaviour of the
‘green superconcentrate blocks has been investigated us-
ing llgmte char, charcoal and saw dust charcoal.
Lignite char has been found to be a better reducing
agent in comparison to other two. The structural
changes occurring in the magnetite superconcentrate
block during reduction is also discussed. It was
observed that at 1 427 K, the block as a whole reduced

in a topochemical manner, and the reaction interface .

was diffuse. At 1273 K, the reaction interface was
spread over the entire cross-section of the block. The
carbon content of the sponge iron block was not same at
all the areas of.the block, and was a function of time at
a given reductioh temperature.

It has been shown that it is possible to obtain crack
free sponge iron blocks from magnetite superconcen-
trate blocks by reduction in a bed of solid reductant.

Smelting and Refining

Numerical Analysis of Molten Steel Flow in Ladle
of RH Process

By Ryoji Tsuivo et al.
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Morphology of Iron Reduced from Wustite with
Hz"HgO"HgS ‘ Mixtures

By Shoji Havasui et al.
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Solidification Processing

A Theoretical Study on Nozzle Design for Gas-
Particle Mixture Flow

By Naisuo HaTTA et al.
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Fabrication and Forming

Progress in Materials for Can Stock and Future
Trends :
(Yukawa Memorial Lecture)

By Gilbert G. Kamm
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