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Liquid Steel Temperature
Measurement
A REVIEW OF THE QUICK-IMMERSION THERMOCOUPLE METHOD

By W. C. Heselwood,

B . s ~ . ,AMet., F.I.M., and

D. Manterfield,

F.I.M.

United Stwl Companies Ltd., Sheffield

Some 20 inches of molten steel at a
temperature of about 1620”C, covered by
perhaps 5 inches of molten slag at 1660‘C
and contained in the hearth of a furnace
typically 50 x 15 x 10 feet with refractory
walls and roof at temperatures up to 1650‘C,
and through which roar at 60 miles per hour
flame and gases at temperatures of 18oo‘C:
those are typical conditions within an open
hearth steelmaking furnace and it is not
surprising that the practical problem of
mcasuring accurately the liquid steel temperature remained unsolved for many years.

The Problem and Early History
The demand from steelmakers for this
information was real. It is recorded at least
as early as 1917,when the late Dr. W. H.
Hatfield ( I ) stated that “ Although the temperature at which steels are cast must have an
influence upon their ultimate physical properties, n o r e a d y a n d r e l i a b l e m e t h o d of
measuring such temperatures from the works
standpoint is available. This is a considered
statement.”
Not until twenty years later did this
“ready and reliable” method appear to be
forthcoming, when Dr. F. H. Schofield(a)
of the National Physical Laboratory publ i s h e d h i s f i r s t proposals f o r a quickimmersion noble metal thermocouple method
now so well known and well established
throughout the steelmaking world.
To
many people these proposals must have been
startling.
High temperature noble metal
thermocouples were seldom seen outside the
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laboratory, and their use within the fierce
conditions of an open hearth steelmaking
furnace was not easy to visualisc. A bold
attempt had indeed been reported by
Rogers ( 3 ) in 1917. I n his arrangement the
separate wires of a noble metal thermocouple
terminated flush with the bottom of
refractory material moulded around them, so
that when inserted into the molten steel the
electrical circuit was completed by the bath.
Although sound in principle, various practical
difficulties were not overcome and the method
did not develop successfully.
It is interesting now to re-read in sequence
the first Schofield paper (2)and the following
paper two years later by Schofield and
Grace (4) showing how by close collaboration
between the steel industry and the National
Physical Laboratory various possibilities
were narrowed down until an acceptable
practice was established.

Design of the Thermocouple
Assembly
The thermo-electric method being accepted
in principle, the design and development of a
suitable instrument proceeded rapidly. From
the early prototype numerous improvements
have been made resulting in a robust, mobile
and accurate instrument.
Although there are many variations in
detail all types are similar in general construction. The thermocouple unit is of
platinum : 13 per cent rhodium-platinum
wires 0.5 mm in diameter. These are
sheathed in twin fireclay insulators and led
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through a steel tube with a right angle bend to
the hot-junction end, where the junction is
usually made by twisting. This end is
normally insulated to within an inch or so of
the end by small twin-bore fireclay or alumina
insulators. The hot-junction is in turn
protected from slag and steel by a thin-walled
silica sheath which is renewcd after each
immersion.
At the cool end a reserve of thermocouple
wire is accommodated in a reel box. T h e hotjunction is renewed after about 30 immersions
by cutting off the last few inches of wire,
pulling through sufficient wire from the reel
box and re-making the hot-junction.
For the smaller electric furnaces the steel
tube can be of heat-resisting steel with no
external protection. A typical thermocouple
arm is shown in the illustration on Fage I 12.

For larger electric furnaces and for open hearth
furnaces some external thermal protection of
the arm is necessary. The hot-junction end
which is immersed in the slag and steel is
protected by a graphite or mild steel endblock. For electric or acid open hearth
furnaces a graphite end block is more
suitable but a mild steel one is used successfully in basic open hearth. Also for open
hearth work the main arm is protected by
insulating cylinders, usually of diatomaceous
brick.
This assembly is convcniently mounted on
a wheeled trolley with a protecting screen for
the operator as shown in the illustration
below.
X further type was developed which was.
attached to the furnace back wall ( 5 ) . This
consists of an all-steel hollow arm through

A quick-immersion plulirrum therrnorvupk assembly ,fir a n

open hearth furnace in use at the Lnckenby
Works of Dorrnnri Loit,: & Co. Limited. The trolley ~ c a designed
s
and producrd by Amalgum~Co. Limited
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A typical thermocouple assembly for small electric furnaces

which the insulated thermocouple wires pass
to the hot-junction end which is protected by
a replaceable silica sheath in the usual manner.
By means of a light winch this can be inserted
into and retracted from the furnace bath and
can be swung back parallel to the furnace
wall when not in use. This type is illustrated
on the facing page.
The application of the thermocouple
method of temperature measurement to the
Bessemer converter presents some difficulties,
but these are not insuperable. For example
the acid Bessemer slags are often hard and
crusty and a special steel prong can be fixed
alongside the silica sheath to protect it and to
pierce the slag.
Nowadays the measurement of the thermocouple reading is usually by means of a high
speed recorder or combined indicator and
recorder. Formerly, manual potentiometric
measurement was widely used for this
purpose and still is used to some extent.

General Use and Development
There is now a great deal of easily available
literature on liquid steel quick-immersion
pyrometry and it is proposed here to indicate
the general scope and to give a selection of
references.

Early Applications
By 1942 the British iron and steel industry
was already able to give a comprehensive
account (6) of early applications of the quickimmersion technique, and since it is clearly
desirable that the temperature of a liquid
steel bath can be measured from a single
representative position it is understandable
rhat much of the early work was concerned
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with studying temperature distributions in
metal baths. Explorations were made in
three dimensions and variations at different
times during steelmelting processes were
examined. In a joint report (7) figures for
large and small arc furnaces were given by
three steelmaking companies (United Steel
Companies Ltd., English Steel Corporation
Ltd. and William Jessop & Sons Ltd.). A
papcr by Oliver and Land (8) reported on
acid open hearth furnaces and a small high
frequency furnace as well as giving further
data concerning arc furnaces, and additional
information on similar furnaces was provided
by Hatficld (9). A little later Manterfield (10)
helped to complete the picture with inforniation on the larger type of basic open hearth
furnaces. The general conclusion from these
surveys was that in most types of steelmaking
practice, and at the times of greatest interest
to the steelmaker, it is possible to select a
single position which within acceptable limits
gives a representative temperature for the
whole of the bath.

Comparison with the Optical Pyroxneter
Prior to the development of the immersion
method, attempts to measure liquid steel
temperatures had been chiefly by means of
optical pyrometers, and the early joint
report (6) contained two sections in which
comparison of the two methods was made.
Thomas Firth and John Brown Ltd. reported
on a “comparison of thermocouple and
optical pyrometer on acid open hearth
furnaces” and Hadfields Ltd. reported on
“emissivity and optical pyrometry of liquid
steel streams.”
Finally the joint report (6) contained contributions from Hadfields Ltd., Thomas Firth
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and John Brown Ltd., English Steel Corporation Ltd. and William Jessop & Sons Ltd. on
early experience and thoughts on the possibilities of applying liquid steel temperature
measurement to steelmaking control. That
casting temperature should have an effect on
casting properties (fluidity) is obvious, but it
was also established that there was a real
influence on ingot quality.
Outside the actual steelmaking furnaces,
thermocouples were used quite early on by
William Jcssop & Sons Ltd. (6)for measuring
temperatures in the trough, and modified
techniques were developed by Oliver and
Land (11) for measuring in liquid steel
casting streams.

Further Development
In the years immediately following many
papers appeared both at home and abroad
describing constructions and techniques,
and at the instigation of the B.I.S.R.A.
Pyrometry Sub-committee (now the Steelmaking Instruments Sub-committee)
Manterfield and Cresswell (12) published in
1952 a summary of accepted British practice
which can still be taken as authoritative.

This was accompanied by papers by
Herne (13) and Cresswell (14) respectively
describing theoretical and laboratory studies
of the effect of various factors on therrnocouple response time. These factors included (i) thermocouple wire diameter,
(ii) wire insulation near the hot-junction,
(iii) method of making the hot-junction,
(iv) condition of the thermocouple wires,
e.g., shape, and bright versus black surfaces,
(v) thickness and opacity of the thermocouple sheath, and (vi) slag adhesion to
thermocouple sheath. One of the theoretical
conclusions was that heat transfer from bath
to thermocouple occurs approximately equally
by radiation and by conduction, and both the
theoretical and practical work showed the
importance for quick response o f having thin
wires with bare junction in a thin walled
silica sheath. Practical considerations of
course demand a compromise between fast
response time and robustness to withstand furnace conditions.
Some of the problems to be faced when
applying quick-immersion pyrometry on a
large scale in the modern steelworks have been
described by Goodall (15) who comments on

Jih

mounting ,for an
intmprsion
pyrometer
operating through the back
wall of an open hearth
furnace
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A platinum thermocouple in zisc to clctcrmine the temprrature of liquid steel i n a Ressenzer Converter at
the Ebbzo Vale Works oJ' Kicliard Thomas & Baldwins Limited

the organisation of the work and the training
of operators, and on practical fcatures that
have been found important to minimise
maintenance.
A present-day assessment of the metallurgical value of the application of quick
immersion pyrometry is made at the end of
this article.
Extension to Higher Temperatures

For normal liquid steel immersion pyrometry the platinum :13per cent rhodium-platinum combination is quite satisfactory, being
capable of use up to about 1700°Cor even
higher with care (melting point of platinum
1769°C). In certain special cases, however,
considerably higher temperatures than this
occur during steelmaking, a particular case
being oxygen-blown stainless steel in an
electric furnace. Some success has been
achieved both with tungsten-molybdenum
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thermocouples (16)and with platinumrhodium thermocouples of high alloy content.
The addition of rhodium progressively raises
the melting point (solidus) of platinumrhodium alloys, and Chaston (17) has recently
described the development of a 5 per cent
rhodium-platinum : 20 per cent rhodiumplatinum thermocouple which can with care
be used up to about 18oo'C. While this
combination is proving most useful in other
applications it is not sufficient for the oxygenblown stainless steels and an even more
highly alloyed thermocouple, 20 per cent
rhodium-platinum : 40 per cent rhodiumplatinum has been developed (18)for use up
to 1900°C.Refractory protection at these high
temperatures becomes a very real problem.
It is outside the range of silica, and alumina
sheaths have been used, usually coated with
some cement and pre-heated before immersion
to reduce the chance of spalling.
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Checking and Calibration
The accuracy of a thermocouple can be
checked at any time by simultaneous (or
immediately consecutive) dips with a standard
couple using the same measuring instrument.
In the laboratory the precision check can
conveniently be made at the melting point of
palladium (1s52~C)by the wire method.
In this the separated wires of the thermocouple hot-junction are bridged by a short
length of palladium wire and the e.m.f.
continuously read while the assembly is
slowly heated. The calibration e.m.f. is that
when the palladium melts and breaks the
circuit. A typical procedure has been
described in detail (19, 20) as has also a
modified differential method (21).
Measuring instruments are nearly always
of potentiometric type and these should
periodically be checked against a standard
potentiometer. Commercial recorders for
quick immersion pyrometry are usually
provided with internal devices for checking
calibration at one or two points.

Maintenance of the Thermocouple
The expendable parts of the assembly
include the thermocouple wires, the protecting sheath, the graphite or mild steel endblock into which the refractory sheath fits,
and the protecting graphite or diatomaceous
sleeves along the arm of the assembly. The
last two items normally have extensive lives
so that their cost per dip is small; it is the first
two items that warrant closest consideration,
although for somewhat different reasons.
The two most expensive items in the total
cost per dip are the cost of the protecting
sheath and the cost of labour. Good thermocouple life without having to re-make the hot junction results in lower maintenance and
operating costs. Thus it is that considerable
attention has been given to improved thermocouple and sheath performance.

Thermocouple Wires
The scrap value of platinum is high,with the
result that the net cost of thermocouple wire
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is not great if good housekeeping principles
are observed by operatives carefully collecting
all bits for return to the supplier. A good life
before having to cut back and re-make the
hot-junction is, however, a great advantage in
reducing maintenance time and instilling
confidence in readings.
At normal steelmaking temperatures by
far the chief cause of deterioration of the
thermocouple wires is by contamination
resulting in embrittlement and/or loss of
calibration, although grain growth can also
have some effect in causing embrittlement.
Loss and migration of rhodium from the
rhodium-platinum wire can occur, but the
practical effect of this on the thermocouple
reading is usually negligible because of the
depth to which the thermocouple is immersed
in use. A concerted effort was made by the
Liquid Steel Temperature Sub-Committee(z2)
to study the causes and effects of contamination and the results are briefly reviewed below.
The summaries are given in the same order
as the papers in the Symposium, which should
be read as an historical series covering work
extending over someyears prior to publication.

(i) Land (23) investigated the embrittleinent of platinum thermocouples experimentally by exposing new thermocouple
wires to different combinations of materiaIs
normally in proximity to the wire in the
pyrometer, and concluded that oil or other
carbonaceous materials in the steel tube of
the thermocouple assembly is the cause of
embrittlement. Embrittlement was pronounced with a new tube, but did not occur
after the tube had been thoroughly burnt out.
(ii) Reeve and Howard(24) described a
laboratory test which simulated practical
conditions by heating a short length of wire
in a graphite block in the presence of lubricating oil, the wire being placed in a silica
insulator. It was shown that attack was less
marked on fully annealed or fully cold worked
wire than on wire which has been only
partially annealed, and a separate series of
tests confirmed the conclusions of Chaston
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and his co-workers that the presence of
silica and sulphur is essential for attack to
occur. Reeve and Howard also confirmed
that thorough baking at a dull red heat of the
iron pipes used for carrying the thermocouple assembly, with a current of air drawn
through them, results in almost complete
freedom from this type of intercrystalline
failure in practice.
(iii) Goldschmidt and Land ( 2 5 ) examined
by X-ray diffraction thermocouple wires
contaminated and embrittled in service or by
laboratory exposure to oil and graphite in the
presence of silica. Three phases additional
to the matrix were found. Two were
identified as silicides and it seems that one of
these is relatively strong and ductile, whereas
the other silicide and the third phase (unidentified but quite possibly a further silicide)
are weak and brittle. The presence of greater
proportions of the latter two phases may
account for more severe embrittlement of
platinum-rhodium as compared with pure
platinum wire.
(iv) Manterfield (26) had met some unusual
cases of bad contamination and failure of
thermocouples during an investigation concerning the solidification of molten ingots.
Examination by visual, X-ray, microscopic
and spectroscopic methods showed this
failure to have been due to the reduction of

silica to silicon and the alloying of this silicon
with platinum to form a new phase of
platinum silicide.
(v) Chaston, Edwards and Lever (27)
investigated the mechanism of the embrittlement of platinum thermocouple wires when
heated in various environments. They confirmed the findings of other workers that
platinum is not embrittled by heating in
contact with carbon, with hydrocarbon
vapours or with sulphur alone, and went on to
show that if platinum is heated in, and not
necessarily in contact with, a siliceous
refractory enclosure in the presence of small
amounts of sulphur and carbon (as can be
provided for instance by traces of oil) then
embrittlement may occur. The authors
suggest that under these conditions and at
temperatures above about I IW'C the volatile
compound silicon sulphide SiS2 can be
formed and that it is this that attacks the
platinum to form platinum silicides at
crystal boundaries.
(vi) Jewell(28) studied three cases of
embrittlement microscopically but supported
by spectrographic examination. Two different silicides were identified and one type of
failure appeared to be due to the formation of
a eutectic between the respective silicide
phases and platinum, possibly also with
13 per cent rhodium-platinum, The silicide

Typical Liquid Steel Temperatures for Carbon Steels

I

Temperature
Melting
C%

Required
Before
Feeding "C

Finish

C%

Refining
Range "C

Tapping
Range "C

0.10
0.20

I600
I590
I580
1575
1570
I565
1560
I555
I550
I545
1530

0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
I.oo
1.20

15901I6 I0
I580/ I600
1570: I590
I565/I585
I560/ I580
15551I575
I545/ I565
1540; I560
1535jl555
I530/ I550
15 15/1535

I600/ I620
I5W/ I6 10
I 580/ I600
I5751 I595
l570/ 1590

0 30
0.40
0.50
0.60
0.70
0.80
0.90

I .oo
I.20
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1555:/1575
ISSO/I570
154511565
I545~jl565
l540/ I560
l S V / I545

operating in the alloy wire was found to be
more brittle than the other. A second type of
failure was due to intercrystalline cracking of
the alloy wire and was associated with the
presence of a dark unidentified constituent.
The two silicides and the unidentified constituent appeared to correspond with those
reported by Goldschmidt and Land.
The practical significance of all this work
is the paramount importance of cleanliness.
Both of the first two components of this
harmful trio of carbon, sulphur and silica can
arise from oil and grease. It is vital that
traces of oil in the steel assembly tube
(remaining from drawing and screwing
operations in manufacture) should be removed by thorough baking in a current of air,
and that scrupulous cleanliness be maintained
when making up the thermocouples or handling the wires in any way.
Refractory Sheaths
The chief advantage of a silica sheath as
normally used is its freedom from spalling
when suddenly subjected to steel-making temperatures. A disadvantage is its tendency to
devitrification which, even though the sheath
is still whole after an immersion, makes it
hazardous to use more than once.
Sheaths of other refractory materials have
been tried, c.g., zircon, alumina, and graphite,
but none has achieved the overall success of
silica. Metal ceramics appear to offer more
hope. It is not clear that an early American
claim (29) that a chromium-alumina material
could be used for about 20 dips has been
substantiated but it is understood that
molybdenum-alumina combinations are in
use in Germany. Research work in progress
in this country has indicated that chromium-

alumina sheaths are unsuitable because of
their contamination effects on noble metal
thermocouples at liquid steel temperatures,
Molybdenum-alumina shows more promise
but the use of metal ceramic sheaths in this
country is not yet established.

Metallurgical Value
Liquid steel temperature measurement has
now been applied for many years for purposes
of routine control, and a fair estimate is that
between one and two million dips are made
annually in this country alone.
A typical practice is to take the temperature
at melting, an intermediate temperature
during refining, and a final one just before
tapping.
Temperature ranges for these
periods are fixed and control exercised.
Some typical working ranges for carbon steels
are shown in the table on the facing page.
Too low a temperature at melting can
result in chilling the metal when additions
of refining materials (lime and ore) begin.
Too high a temperature can also retard the
refining process as the slag metal reactions
proceed more rapidly and effectively in
given temperature ranges.
Temperature control will also minimise
attack on the furnace structure, the ladle and
casting pit refractories, and have a beneficial
influence on the life of ingot moulds. It
also has a profound effect upon steel quality.
Cracking can be caused by a high temperature,
and non-metallic inclusions and sluggish
metal can result from a low temperature.
There is no doubt that liquid steel temperature measurement and its attendant
control are of great benefit to the science of
steel making.
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Total Synthesis of Vitamins
PALLADIUM CATALYST IN THE MANUFACTURE OF
VITAMIN A AND OTHER NATURAL PRODUCTS
A new Hoffmann-La Roche plant at Nutley,
New Jersey, which recently started production
is to make pseudoionone, a key intermediate
in the synthesis of vitamins A and E and
8-carotene, from acetone and acetylene.
Previous syntheses of these substances have
been only partial, starting from citral
extracted from lemon-grass oil. The new
total synthesis obviates the previous dependence on nature and ensures a stable price
and regular source of these products.

Development of a Continuous
Process
The manufacture of diketene is the keystone
of the new process. This compound has
been little used previously as a chemical
intermediate because it is both extremely

toxic and unstable, so that it provides a most
difficult handling problem. By careful engineering design and elaborate instrumentation,
however, Roche have evolved a satisfactory
continuous process in which acetylene is
cracked to ketene and methane; the ketene
is autocatalyticallydimerised and fractionated.
The entire synthesis i s a repetition of
three steps in sequence; che ethynylation of
the ketone to the tertiary alcohol, hydrogenation of the alcohol to reduce the triple
bond, and finally condensation of the alcohol
with diketene to form a methyl ketone.
Pseudoionone is the product of two such
cycles.
The reaction between sodium acetylide
and acetone is carried out in liquid ammonia
in specially designed reactors adapted for

Ilydroge-enation equipment
in the new Rorhe citralvitamin A plant, in which
a palladium catalyst is
employed
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All stages exrept the production cf diketene are carried out in batch equipment. The operator is
controlling the hydrogenation of the triple-bond
alcohol with Lindlar cata1.Wt

low temperature, low pressure reactions.
Subsequent ethynylations are carried out in
the same equipment. The resulting product,
methylbutynol, is subjected to selective
catalytichydrogenation to form methylbutenol
(dimethylvinylcarbinol). The catalyst used
is Roche’s patented Lindlar catalyst; this
is palladium on calcium carbonate, poisoned
with lead to the extent that it selectively
hydrogenates triple to double bonds without
attacking the other points of unsaturation.
The next stage involves a reaction between
methylbutenol and diketene followed by
pyrolysis to give methylheptenone :
(CH&C(OH)CH =CH2+
(CH&C -CHCH2COCH3

The cycle of reactions is then repeated;
in this case the ketone methylheptenone is
reacted with acetylene. The higher ketone
derived from the second cycle is pseudoionone:
(CH&C z- CHCH2CH%C(CHs)
=CHCH=CHCOCHn

This is separated by distillation. The yield
is 35 per cent of the theoretical product of
the original acetone and acetylene. From
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this compound vitamin E and b-ionone can
be prepared directly and from the latter
vitamin A and $-carotene can be obtained.
In addition to these products a whole series
of terpene derivatives used in flavouring and
perfumery can be prepared. Among these are
citral, linalyl alcohol, linalyl esters, nerol,
irone and many new compounds not now
available. A further source of potential
development is in building up substituted
isoprene chains.
For instance synthetic
carotene homologues have been prepared
which exhibit considerable biological activity.
The process was developed from the
laboratory through to complete full-scale
production in only six years.
For the initial acetylene-acetone reaction
and subsequent ethynylations there are five
interchangeable reactors in separate explosionproof stalls. The hydrogenation stages are
conducted in conventional agitated pressure
vessels.
Because of the relatively low profit margin
of the process, initial operation had to be on
the largest possible scale, and a very strong
design team was assembled to engineer this
unconventional sv-thesis.

1 20

Creep Testing of Platinum Alloys
By F. C. Child, M.s~.,A.I.M.
A n account is given of the Johnson Matthey creep-testing laboratory f o r
determining lqe-to-rupture under constant stress at temperatures from 400"
to 9OO"C,using miniature creep-testing machines

The creep-testing laboratory was installed
primarily for determination of the creep
properties of some of the rarer metals and
their alloys. It was desirable therefore to
use as small a test specimen as possible and,
furthermore, since it was considered that
life-to-rupture tests would provide a suitable
basis for selection of promising alloys, i t was
decided to employ Denison miniature creeptesting machines, as these take specimens
having a diameter of 0.1785 inch over a
gauge length of I inch.

Fig. ]--The

The installation described is the result of
several years' experience of testing at temperatures of 800' to 900°C during which
many modifications were made.
A small room, the temperature of which
is thermostatically controlled, houses the
eight creep-testing machines which comprise
the present installation, the whole of the
electrical gear being mounted in the single
unit shown in Fig. I . In the upper half of
the control unit are the furnace control
panels, time indicating clocks and a 6-inch

central control panel in the creq)-testing laboratory
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support the resistance thermometer frame
about inch from the winding.
The resistance thermometer consists of
4 feet of 0.008 inch diameter Thermopure
platinum wire wound non-inductively on an
alumina cement frame 78 inches long>,
$ inch widex \ inch thick. Slots are made
in the frame over the winding length to
expose the greatest possible area of wire to
direct radiation from the furnace winding.
The resistance thcrmometer winding IS
wound to cover the two centre furnace
windings-1.e.
that portion of the furnace
in which the specimen is situated. A thin
layer of alumina cement a!ong the edges of
the thermometer frame secures the winding.
Thermopure platinum leads, 0.02 inch
diameter, are welded to the ends of the
winding, and compensating leads of the
same material are run to the junction of the
winding and lead. A spiral of platinum wire
at each end of the thcrmometer frame acts
as an earth shield to prevent leakage of
Fig. 2-A furnace unit showing the rhodiumplatinum winding and the platinum
voltage from the furnace winding.
resistance thermometer
The furnace winding is covered with
scale voltmeter and ammeter; the lower half alumina cement carefully worked between
accommodates the temperature controllers. the windings, a necessity if volatilisation of
The whole assembly is constructed on the the winding is to be reduced to a minimum,
unit principle to allow for rapid removal for except for the centre portion immediately
facing the thermometer. The winding over
servicing.
Power is supplied from a Breco constant this part is filled, but not covered, with
voltage transformer capable of maintaining a cement to allow of maximum radiation.
voltage of 240 volts & I per cent for niains Finally an alumina cover to the resistance
thermometer is cemented in place.
voltage fluctuations of 180 to 260 volts.
Fig. 2 shows the furnace unit with the
Furnace Design
thermometer and its cover opened from the
The €urnaces are wound on tubes approx- winding; a strip of cement has also been
imately 8: inches longX I $ inch bore omitted from the furnace winding.
fabricated from alumina cement. The windThe completed unit is mounted in a
ing of 10 per cent rhodium-platinum wire, polished aluminium case approximately 9
0.01 inch diameter, is made uniformly at
inches long X 6 f inches diameter with recessed
32 turns:inch, bur is divided into four Sindanyo end plates to position the tubes.
sectiom, two end sections each of 36 turns, Kieselguhr is used as the insulating packing.
and two centre windings of 48 turns. The
A power consumption of approximately
division of the centre winding is necessary 375 watts is required to maintain the
to avoid having high and low voltages side specimens at 900’C.
by side. Small alumina pads approximately
The power inputs to each of the three
4 inch from either end of the winding sections of the furnace winding are individu-
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ally controlled by three Variac transformers,
these being supplied in parallel by a fourth
Variac which therefore provides the means
of adjusting the power to the furnace without
alteration to the proportioning of power
between the three zones. A resistance in
the primary of the main Variac and shorted
by the temperature controller provides the
means of temperature control. From 10-20
per cent of the power input is switched for
control purposes.
Three-pin sockets and swirches are pravided to enable the voltage and current
output of each Variac to be determined
when necessary.

Temperature Control
The temperature controllers are slight
modifications of the original Prosser design
which has been fully described elsewhere (I).
The fine adjustment potentiometer in the
controller was designed to overcome the
variations in contact resistance found in the
original proprietary model. It consists of a
silver-palladium wire spiral wound on a
grooved Tufnol drum. The ends of the
spiral are connected to copper cylinders,
clad with a gold alloy, mounted concentrically
with the Tufnol drum, the whole assembly
being mounted in bearings which provide
for an adjustable friction grip. Three gold
alloy contacts connect with the two drum
contacts and with the wire respectively. The
contact sliding on the wire is moved along
the drum by means of a screw, gear-driven
from the drum. This maintains the contact
in step with the turns of wire and " jumping
turns " is impossible.
The contacts and wire of the instrument,
being immune to the formation of tarnish
films, do not give rise to contact resistance
troubles, and their wiping action obviates
troubles from dust, etc., while the direct
rotation of the drum ensures freedom from
" backlash ".
The creep machines are the standard
Denison miniature machines. The longer
furnace which was found advisable for
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Fig. 3-A single creep unit
with a test in progress

obtaining uniformity of temperature at
900°Cnecessitated a minor alteration to the
furnace fixings. These are now attached to
the machine by two small lugs which bolt
on to two loose fitting collars on one pillar
thus allowing the furnace to swivel on the
pillar. Micro-switches mounted under the
weight holder of each machine control the
time clocks on the main panel. Fig. 3
shows a single unit with a test in progress.
The specimen temperature is determined
by three platinum: rhodium-platinum thermocouples secured to the top, centre and
bottom of the test piece and insulated
by twin-bore alumina tubing. Originally
asbestos pads were used to shield the
thermocouples from direct radiation, but
experience showed that contamination was
occurring and this practice has now been
abandoned.
Ice flasks attached to each machine
contain the cold junctions of the thermo-

123

i
-

2.5

i 20

a

w

uPt

a
y,

z

g
y,

.n

+ 0.5%

Rh

1.5

1.0

W
[L

$

Fig. 4-Stress

0.5

against

log time curves for
gold - platinum
and
10

100
L Q G T I M E T O FRACTURE I N H O U R S

couples, and flex leads are taken from the
cold junctions to a 25 point Post Office type
selector switch. This switch is remote
controlled from the potentiometer with which
all temperature measurements are made.

Experimental Results

IOC

’O

gold-rhodium-platinum
alloys

(b) additions of up to 5 per cent gold to
platinum progressively increase the
creep endurance but failure of the
alloys is accompanied by intercrystalline cracking
(c) the addition of 0.5 per cent rhodium
to the gold platinum alloys increases
the creep resistance slightly, but
does not reduce the tendency to
intercrystalline cracking
Little attention has been given so far to
the creep characteristics of the platinum
metals and their alloys, but with their
increasing use in chemical engineering at
elevated temperatures the need for such data
is growing.

The apparatus had been found capable of
giving satisfactory results over the temperature range of 400” to I O O O ” ~ . At 900‘C the
gradient in the specimen can be maintained
at better than 1°C while temperatures can
over periods of up
be controlled to -&IT
to 1,000 hours. Since the limits of accuracy
of the thermocouples in such circumstances
are probably of the same order, attempts at
closer control than this would be pointless.
During its development, and for some Review of Published Data
A review of the available information
considerable time afterwards, the creep
laboratory was fully occupied with work on together with some original work has been
rare metals other than platinum and its alloys, made by Dr. G. Reinacher (2).
and only recently has the opportunity arisen
TWOpapers have been published on long
for some work on these. The only complete time creep of the platinum metals and their
investigation to date is on the effect of alloys (3, 4) and a third (5) includes some
0.5 per cent rhodium on the time to fracture work on compression creep. Four other
of pure platinum, and platinum containing papers (6, 7, 8, 9) deal mainly with short
I, 3 and
per cent gold at 900°C.
time tests, the results of which are of little
The results, shown graphically in Fig. 4, use to the design engineer.
show that:
A summary is given below of the papers
(a) the addition of 0.5 per cent rhodium on long time creep.
to platinum increases the life at a
Atkinson and Furman (3) determined the
given stress by four or five times, creep properties of 99.95 per cent platinum,
without affecting the ductility
high purity 10 per cent rhodium-platinum,
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and two batches of palladium deoxidised
respectively with calcium boride and aluminium. The tests were made at 750°C on
specimens of 4 inch gauge length 0.29 inch
diameter, and the creep curves are shown in
Figs. 5, 6 and 7.
Two platinum specimens tested at 250
lb./sq. in. after annealing at 750°C for
17 hours gave practically identical creep
rates of 8 to 9 x 1o--6 per cent per hour at
z,ooo hours, while a third tested at 400
lb./sq. in. gave a creep rate of 26x10-6
per cent per hour.
A 10per cent rhodium-platinum specimen
annealed at 750°C and tested at 400

TIME IN HOURS

Fig. 6-Creep curves for 10: rhodium-platinum
at 750°C (Atkinsonand Furman)
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lb./sq. in. showed approximately 50 per cent
higher creep rate than platinum, the grain
size being almost half that of the platinum
specimens. Further specimens annealed for
one hour at 1050°C had grain sizes similar
to those of the platinum bars with better
creep resistance.
Palladium bars, whether deoxidised with
calcium boride or with aluminium, had high
first stages of creep, but after 1,200 hours the
rates decreased. Pretreatment for I ,250 hours
at 750°C eliminated the high first stage
possibly because of internal oxidation.

Fig. 7-Palladium creep curves at 750°C
(Atkinson and Furman)

Stauss (4) has examined the behaviour
of 99.99 per cent platinum, 10 per cent
iridium-platinum and 10 per cent rhodiumplatigum alloys, the tests being made at
IIOO'C on wires 0.010 inch diameter
previously annealed at 1200°C. The results,
plotted in Fig. 8 as stress/log time to fracture
curves, show that the stress for a life of
3,000 hours is roughly 420 Ib./sq. in. and
700 lb./sq. in. for platinum and for 10
per cent iridium-platinum respectively.
In Fig. 9 the results are plotted as log
stress against log time to fracture. The pure
platinum curve shows a sharp discontinuity
at 5 hours which coincided with a change in
the type of fracture of the wire from the
normal plastic-necked type to the knife-edge

15002

2
2 1250C
J
W

d
3

1oooc

I-

u
4 7500

E
5ooo
m

2

pI

2500

m
I-

cn

I

I

-

0.01 0.1
1.0
10
I00 l o o 0
LOG T I M E T O F R A C T U R E I N H O U R S
001 0 I
1.0 10 100 1000
LOG TIME T O FRACTURE IN H O U R S

Fig. 8-Stress against log time to fracture for
platinum, 10% rhodium-platinum and 10%
iridium-platinum (Stauss)
type associated wifi single crystals. hletallographic examination verified that grain
growth had resulted in single crystals across
the diameter of the wire.
The 10 per cent iridium-platinum curve
shows two breaks. The first, after 8 minutes,
accompanied by a change of fracture from
the plastic to the brittle intercrystalline type,
is ascribed to oxidation, and the second
upward inflection at about 170 hours is
interpreted as the result of increasing
difficulty in the penetration of oxidation.
The curve for 10per cent rhodium-platinum
shows similar breaks for probably similar

Fig. 9-Log stress against log time to Jiacture for
platinum, 107; rhodium-platinum and 10%
iridium-platinum (Stauss)
reasons. Neither of these alloys showed grain
growth and hence the break present in the
platinum curve due to this cause is absent.
The results verify the practical experience
that the 10 per cent rhodium-platinum alloy
is more satisfactory than the 10 per cent
iridium-platinum alloy for prolonged use at
elevated temperatures under oxidising conditions. T h e continuous stress at 110o"con
these alloys must not exceed 1.5 per cent of
the normal room temperature tensile strength
or 6 per cent of the strength at I 100°C.
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Recent Advances in Petroleum

Refiniii g
AIIERICAN PETROLEUM INSTITUTE DISCUSSIONS
ON ISOMERISATION AND REFORMING
The interest of the petroleum refining
industry in the extended use of platinum
catalysts is indicated in four papers presented
to a recent meeting on isomerisation and
reforming held by the Division of Refining
of the American Petroleum Institute.
The continuing pressure for higher octanes
and the steadily approaching saturation point
in capacity for reforming straight-run naphtha
fractions is turning attention towards the
possibility of economically upgrading other
available refinery streams. Three of the
papers deal with newly developed processes
designed for this purpose. The fourth paper
describes the successful application of regenerative processing in two large platinum
reformers.
In order to meet the persistent demand
for higher octane numbers in refinery
gasoline pools, it is necessary to maximise
the upgrading of all available fractions. The
light fraction consisting primarily of pentanes
and hexanes has a low octane rating and is
available in very large quantities. Conversion of the straight paraffins to isopentane
and hexane isomers provides a product of
high octane number which also improves
the road performance and the stability of
the pool.

Process Considerations in
Isomerisation
The conversion to isomers can be achieved
by passing the pentane and hexane fractions
with hydrogen over an active platinum
catalyst. The reaction differs from reforming
in that it employs relatively pure feed-stocks
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consisting of a single hydrocarbon type.
Since only one principal reaction is involved,
conditions and catalyst properties can be
made optimum for this particular reaction.
In the pentane system the equilibrium
conditions limit the yield of isopentane to
60 to 65 per cent in one pass so that where
maximum upgrading is desired fractionation
must be used to separate the lower boiling
isomer. The equilibrium in the hexane
system is reached when about 75 per cent
of the nhexane has been converted, but the
large number of possible isomers complicates
the recovery problem and the economic
advantages of separating the close boiling
products by fractionation need to be very
carefully assessed. In general the isomerised
pentane fraction has a leaded Research octane
number of 105 and the hexane fraction, after
a single pass, has a leaded Research octane
number of 91 to 94. In both cases an almost
quantitative yield is obtained.

Commercial Developments
Descriptions of three of the newly developed
processes were given to the meeting. The
Penex hydroisomerisation process (I) announced by Universal Oil Products Co.
employs a recently developed platinumcontaining catalyst, Type 1-3, which has
high activity to enable equilibrium to be
reached at temperatures where the equilibrium-balance is favourable, high selectivity
to minimise yield losses, and long life.
Equilibrium conversion of straight to
branched chain hydrocarbons can be obtained at temperatures several hundred
degrees lower than in catalytic reforming, at
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high space velocities, and with yields of up
to 99 per cent. Processing at only one
severity level is possible, and the efficient
and clean-cut reaction enables the process to
be operated with low investment and running costs.
A number of Penex units, ranging in
capacity from 2,000 to 35,000 barrels per
day, are in various stages of design or construction. It has subsequently been announced
that the first commercial hexane isomerisation
unit has been ordered by Atlas Processing
Company’s Shreveport refinery; Gulf Oil
Corporation is the first company to announce
that it will build a pentane isomerisation unit
using the Penex process.
The Pentafining process (z), developed by
the Atlantic Refining Company, employs a
highly selective catalyst combining platinum,
silica and alumina to effect pentane and hexane
isomerisation with little yield loss. Since
several articles have already been published
to illustrate its application through the isomerisation of npentane, the present paper
deals primarily with nhexane isomerisation,
but also discusses the optimum conditions
for the installation of Cs and CS isomerisation
equipment. It is concluded that above a
certain octane level increases in pool-octane
can be made more economically by paraffin
isomerisation than by any other processing
scheme. T h e production of isopentane not
only offers the refiner an excellent opportunity of meeting Research octane number
requirements, but produces a component with
very high road anti-knock properties for
super-premium fuels.

The Iso-Kel process (3) announced by the

M. W. Kellog Company employs another
member of the platinum group of metals as
the catalyst.
This has been specifically
prepared to give long life without regeneration
and to give high isomerisation activity with
negligible cracking side reaction. The process
is operated in the same pressure range as
conventional catalytic reforming, but at
lower temperatures and at lower gas recycle
rates and higher space velocities.

Regenerative Reforming
Humble Oil and Refining Company (4)
have selected a regenerative platinum catalyst
reforming process for producing the high
octane components required for blending
premium gasolines. A zo,ooo-barrels-perstream-day reformer was installed in 1955
using a platinum-on-alumina catalyst and in
August of the same year an older reformer
was converted by exchanging the molybdena
catalyst for the same platinum-on-alumina
catalyst at the designed charge rate of 20,000
barrels per stream-day. The relatively low
product yield of the catalyst made fixed-bed
molybdena reforming an expensive process
for gasoline octane improvement.
The
development of superior platinum-on-alumina
catalysts has been the key to the production
of modern premium gasolines.
A common regeneration system is provided
for the two reformers, so designed that a
reactor can be regenerated at one unit while
the corresponding reactor is being prepared
for regeneration at the other unit. A swing
reactor is provided for both reformers.
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Platinum and the Petroleum Industry
A FORECAST OF PROBABLE REQUIREMENTS

By M. J. Fowle
Atlantic Refining Company, Philadelphia

The efficient conversion to motive power
of the energy contained in gasoline by the
combustion of fuel in a spark-ignition internal
combustion engine is, and for many years has
been, a joint problem of the automotive and
petroleum industries. The basic factors that
influence the efficiency of the standard fourcycle automotive engine have been known for
many years, and can be expressed simply by
the graph of Fig. I, which relates thermal
efficiency and compression ratio.
In the United States there has been a
constant give and take between these two
industries ever since the 1920’s when Walter
R. Chrysler first made commercial use of the
mechanical design of Ricardo to improve the
performance of automotive engines by combining an efficient engine (high compression
ratio) and a premium gasoline (high octane
so
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rating). From those beginnings we have come
to today’s new cars of 10 or 10.5 to I compression ratio and to today’s super-premium
gasolines of IOO to IOI octane rating.
Unfortunately for the petroleum industry,
that part of its crude oil that is already in the
gasoline boiling range (normally about 20 per
cent) is extremely low in octane rating, averaging only 45 to 50, and cannot be used directly
even as a normal component of motor fuels.
During the early 1930’s the American petroleum industry found it necessary, therefore,
to process this straight run gasoline to improve
its octane number. The process used, called
thermal reforming, exposed the hydrocarbon
feed to temperatures (950-111o”F) and pressures (500-1000pounds per sq. in.) such that
there was a substantial improvement in antiknock properties (20 to 25 octane numbers).
But at octane improvements of this level the
process was quite inefficient, producing gasoline yields of only 7-75 volume per cent of
the feed.
Shortly before I940 a more efficient process
termed ‘‘ Hydroforming ” was commercially
introduced.
This process employed an
alumina-based molybdena catalyst in the
presence of hydrogen to increase octane rating
by the conversion of paraffinic compounds to
aromatics.
Late in 1950 the first commercial use of a
supported platinum catalyst for reforming
was announced, and now there are many
platinum catalysts in general use producing a
gasoline product that is frequently in excess
of 95 clear octane number. The reasons for
this almost complete domination of the reforming field by platinum catalysts are simple
and straightforward; they have the ability to
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produce the required product octane levels,
and at costs far less than by any other catalyst.
In this statement cost means the net cost, that
is the capital cost of the process equipment,
the cost of yield loss, and all direct operating
costs including the cost of the catalyst. It is
very interesting that the most economical job
is done by a catalyst whose total cost approximates $9 per pound, and where net cost is
about $4 per pound, and that involves the
use of platinum, one of the costliest of metals.
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The dependence of the petroleum industry
on platinum, and a forecast of its probable
requirements, both as to total inventory of
platinum on catalyst and to the expected longtime consumption of platinum to maintain
the volume of reforming to be done, is naturally of primary interest to the platinum metals
industry. First of all, we may consider the
quantity of reforming and its probable rate of
growth.
At the end of 1956 there were about
I ,300,000 barrels per day of operating catalytic
reforming capacity in the United States, or
slightly less than 14 per cent of the crude run.
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On the basis of expected increases in crude
running, reforming should increase as shown
on the lower dotted line of Fig. 2. However,
at the same time octane requirements are also
increasing so that the upper dotted line probably represents more closely the future trend
for catalytic reforming.
On the basis of averages published by the
licensors of all of the reforming processes, we
have then arrived at the quantity of platinum
being used at any one time, and this is shown
graphically in Fig. 3. Thus, we would expect
that there would be in use for reforming
catalyst purposes about 2,200,000 troy ounces
of platinum by the end of 1964,and that new
installations at that time would require about
60,000 ounces per year on a more or less
continuing basis.
In addition to the larger bulk of platinum
on catalyst either in use, or being made for

use, there is a small but regular consumption
of platinum in the manufacture of fresh
catalyst, in the loss of catalyst during use and
in handling at the petroleum refineries, andin
the processing of spent catalyst for platinum
recovery. As shown in Fig. 4 this amounted
to about 30,000 ounces in 1956,and we would
expect it to reach approximately 70,000 ounces
by 1965,which would then represent a continual consumption about equal to the platinum requirements for catalyst for new units.
With the rapid spread of catalytic reforming to the rest of the world, and the greater
proportionof straight-runnaphtha in the motor
fuel for these markets, it would appear probable that the total world requirement for
platinum in the petroleum industry could be
estimated by taking a ratio of total crude
throughput to U.S. throughput, with perhaps
a two to three year lag in the platinum uptake.

Special Platinum Alloy Thermo-Junctions
RAPID MEASUREMENT OF THERMAL CONDUCTMTY
A platinum alloy thermocouple junction
which closely resembles a single wire,
uniform in size, in electrical resistivity and in
thermal properties from end to end has
recently been developed and produced by
t h e Research Laboratories of Johnson
Matthey & Co. Limited in collaboration with
Mr. R. A. W. Hill, of the Research Department of the Nobel Division of Imperial
Chemical Industries Limited, for use in a
new method of measuring the thermal
conductivities of poor conductors.
As described by Mr. Hill in Proc. Roy.
SOC.A , 1957,239, 476-486,the principle of
the method is to observe the rate of heating
of a fine wire when a constant radio-frequency
current is passed through it, the wire being
maintained first surrounded by air and then
surrounded by the liquid or other medium
of which the thermal conductivity is to be
measured. By comparing the heating curves
of the wire in the two environments, the
thermal conductivity of the medium can be
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determined. The measurement can be
made in less than one-tenth of a second.
In order to measure its temperature, the
wire is made in the form of a thermojunction of two 40 SWG wires chosen to have
the same resistivity, and the thermo-e.m.f. is
observed by an oscillograph.
The alloys used for the two elements of the
thermo-junction were finally chosen, after
experimenting with a number of combinations,
as (a) platinum with 8 per cent gold and
(b) platinum with 2 per cent ruthenium.
The electrical resistivities of these alloys are
closely matched and the couple develops
about 15 microvolts per degree C. The
couple wires were welded together and the
junctions drawn down in a die to the diameter
of the wire so as to be quite invisible to the
eye. By this means, it has been found
possible to apply this method to small, rapidly
changing systems at high temperatures. The
accuracy has been checked by measurements
on medicinal paraffin, glycerol, and water.
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Extraction and Purification of
Plutonium Metal
PLATINUM EQUIPMENT IN THE FINISHING PLANT
AT THE WINDSCALE WORKS
The extraction of plutonium from irradiated
uranium and its subsequent purification
constitute the primary task of the Windscale
Works of the United Kingdom Atomic Energy
Authority.
Plutonium is present in the irradiated rods
to the extent of only about 300 parts per
million, but the process developed gives a
very high recovery efficiency and yields
plutonium metal of 99.9 per cent purity.
After removal from the piles the uranium
rods are first stored under water for several

weeks to allow decay of the shorter-lived
fission products and then dissolved in nitric
acid in a continuous dissolver. Separation of
uranium, plutonium and fission products is
effected by a solvent extraction process, using
dibutyl carbitol as the solvent. In the first
stage uranium and plutonium nitrates are
extracted together, leaving most of the fission
products in the aqueous phase. In order to
separate the plutonium from the uranium,
the former is selectively reduced to the
trivalent state, in which it is practically

The plutonium finishing line at the Windscale Works
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One of the platinum lined
electric furnaces in the
plutonium purijication
plant at Windscale. Plutonium oxide, contained
in a platinum tray, is
converted to jluoride in
these furnaces by high
temperature
treatment
with anhydrous hydro"fluorieacid

insoluble in the organic phase. The plutonium
nitrate solution thus extracted is given a
further purification cycle, first being reoxidised to the tetravalent state, and is
finally concentrated in batch evaporators.

Concentration and Reduction
At this point the plutonium is transferred
to a separate plant designed to handle only a
small throughput and to achieve high purity
in the eventual product. Further purification
and concentration are carried out here by a
solvent extraction process, which yields a
very pure aqueous solution ready for concentration.
Plutonium metal is prepared from this
concentrate by precipitation, followed by
conversion to oxide, thence to the tetrafluoride, using anhydrous hydrofluoric acid,
and the reduction of this compound to metal
with calcium in a small reaction vessel.
In these latter stages of the process the
plutonium slurry from the wet process is
handled in platinum trays. In the fluorination
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stage of the process a tray and its contents of
plutonium oxide are placed in one of a
battery of high temperature electric muffle
furnaces into which anhydrous HF gas is
passed for several hours. These furnaces,
built by the Electric Resistance Furnace Co.
Ltd., are lined with platinum in order to
withstand attack by hydrogen fluoride, while
the doors are kept as cool as possible by means
of polished platinum heat reflecting shields
mounted on their inner sides.

Precautions in Handling
Throughout the process it is naturally
necessary to handle plutonium and its
compounds in very small batches in order
to avoid the accumulation of a critical
assembly. It is also essential to eliminate
any possibility of plutonium escaping from
the plant, either in solution or as fine
particles of dust. The equipment is therefore enclosed in stainless steel boxes with
Perspex windows maintained at subatmospheric pressure.
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Effects of Organic Vapours
on Platinurn Metal Contacts
ACTIVATION BY CARBON DEPOSITS
The importance of surface films on the
behaviour of electrical contacts is now
widely appreciated, and in the July issue of
Platinum Metals Review L. B. Hunt dealt
in some detail with the possibility that relatively unstable films of oxide may alternately be formed and be dissociated on the
surfaces of precious metal contacts containing palladium and ruthenium by the heating
action of the arc during service.
Another more subtle form of surface contamination occurs when platinum metal
contacts are operated in the presence of small
amounts of somc organic vapours, and this
has in particular been observed in relay
contacts in telephone plant. The effects of
organic vapours were first recognised in
about 1945 by Dr. L. H. Germer of the
Bell Telephone Laboratories, and since then
the phenomena have been investigated in
considerable detail. An up-to-date assessment of the results of all this work has
recently been published in the Bell System
Technical Journal by L. H. Germer and
J. L. Smith under the title " Activation of
Electrical Contacts by Organic Vapours ".
(Bell System Tech. J., 1957, 36, (31, 769)

Decomposition of Adsorbed
Organic Molecules
The term " activation '' is used to describe
in particular the deposition of a thin layer
of carbon on the electrode surfaces by
decomposition of adsorbed organic molecules.
These deposits have so far been found to
form only on platinum metals, gold or silver,
and only from unsaturated ring compounds.
Experiments carried out at the Bell Telephone
Laboratories make it clear that the deposits
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of carbon are formed by the heating action
of the arc once the surface of the contact
metals has been cleaned from all dirt. They
believe that " activation " by such an organic
compound as benzene vapour is the result
first of firm adsorption of benzene molecules
on the electrode surfaces, and then of the
decomposition of these molecules on the
electrode surfaces, and then of the decomposition of these molecules by the heat of the
arc into carbon and hydrogen rather than of
their evaporation as undamaged molecules. It
is believed that the necessity for the initial
strong adsorption of the benzene molecules
explains why it is only noble metals that
exhibit the phenomena of activation. Metals
which are normally covered with even the
thinnest oxide films cannot adsorb the
benzene molecules sufficiently firmly and so
cannot be activated.

Cleaning Effects of Arcing
Even with palladium some cleaning by
arcs seems to be necessary before benzene
molecules can be adsorbed. On this argument, it would seem that platinum might be
rather more susceptible to activation than
palladium, but this point is not discussed by
the authors, who have done most of their
experiments on palladium contacts.
Once a surface has become active, the
amount of carbon formed by each subsequent
arc is considerably increased, but the situation, at least in contacts operating in air, is
much complicated by burning of carbon and
by the impedance of air to diffusion of molecules to the electrode surfaces.
The effects of the layers of carbon produced on noble metal contacts by this
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mechanism are very striking. In the first
place, when carbon is present on the surfaces
the amount of arcing in any given electrical
circuit is usually appreciably increased. The
carbon particles which produce acdvation
permit breakdown at contact separations
which would normally be too great to permit any arcing at all to take place. Evidence
is quoted which suggests that the carbon
particles may, in many instances, move under
the electrostatic force and so physically change
the length of the contact path. These effects
may be considered to be injurious as they
may increase the total loss of contact material
during operation. In many circuits, it may
also be impossible to protect activated contacts against severe arcing by the conventional
arc-suppression net-works.
On the other hand, activation may actually
improve the performance of a pair of noble
metal contacts by altering the distribution of
wear. When carbon is absent, the usual
effect of arcs a t the making and breaking of
clean contacts produces transfer of metal
from one contact to the other in such a
manner as to form a pit on one contact and
a corresponding mound on the other. The
arc tends to strike at the same region at each
operation, and in some conditions the mound
may lock in the crater and cause the contacts
to seize together. When carbon is present
on the surfaces, however, successive arcs

occur at different places and the resulting
erosion tends to be smooth, the electrodes
being worn down uniformly all over their
surfaces. This is because each arc burns
off carbon at its centre and at the same time
produces more carbon around its periphery
where the metal is cooler. The next arc
then strikes on a newly carbonised surface.
The conclusions reached from this work
are of considerable practical and theoretical
importance. The understanding they give
of the mechanism of the contact behaviour
of the platinum metals is likely to assist
greatly in improving the performance of
such contacts in service. They provide for
the first time an understanding of the nature
and origin of the mysterious black deposits
which sometimes form on platinum metal
contacts.
In low duty contacts, where these black
deposits may he harmful by increasing contact resistance, it would appear that the
deposits can be avoided by taking steps to
keep all possible sources of unsaturated ring
organic compounds away from the neighbourhood of the contacts and possibly also
by providing free circulation of air. In
contacts carrying heavier currents, where
black deposits are less likely to interfere, a
small amount of carbon formation may be
helpful in encouraging uniform contact wear
and preventing the formation of ‘‘ spikes

”.

Platinum Alloy Permanent Magnets
The Director of Kesearch of the Permanent
Magnet Association, Mr. J. E. Gould, has
written to point out that Columax, which
has been in production in this country for
some years, has a higher value of (BH) max
(7 to 8x 106) than any of the commercial
permanent magnet materials quoted in the
table accompanying the article on “Platinum
Alloy Permanent Magnets” in our last issue.
It thus can be said to provide permanent
magnets as powerful as those which can be
made from cobalt-platinum alloys.
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Columax is the name given to Alcomax
magnets which have been cast (by special
foundry technique) in such a way that columnar crystals are developed oriented in the
preferred axis of magnetisation.
It is fair to emphasise that the coercive
force of cobalt-platinum permanent magnets,
4000 oersteds, is well above that of Columax
(840 oersteds) and that the cobalt-platinum
alloys, unlike any of the cast materials, are
ductile before hardening and so can be
readily fabricated.
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Allovs of Platinum Metals with
Boron, Phosphorus and Silicon
J

EUTECTIC TEMPERATURE MEASUREMENTS WITH THE
HOT-STAGE MICROSCOPE
The hot-stage microscope, an instrument
constructed to allow the surface of a heated
specimen to be observed directly at high
temperatures, has in the past proved of
limited value only in metallurgical studies,
partly on account of constructional and
operating difficulties, and partly because of
dficultics in interpreting the surface features
observed.
Recently, Dr. Gerhard Reinacher, working
in the laboratories of Degussa at Hanau, has
designed a new high temperature microscope
which appears to be extremely convenient in
operation, and he has used it to determine the
eutectic temperatures in a number of the
binary systems comprising one of the
platinum group metals with boron, silicon
or phosphorus.
I n this instrument, the sample is heated by
a tiny electric resistance furnace having a
spiral molybdenum wire element arranged
as a lining to a porous alumina furnace shell.
The furnace and sample are mounted in a
vacuum-tight water-cooled brass casing provided with a quartz window, and arrangements
are made for evacuating the heating chamber
to a pressure of 10-4mm. of mercury or, when
examining materials containing such volatile
constituents as phosphorus or bismuth, for
introducing an atmosphere of purified argon.
The first use to which Dr. Reinacher put
this hot-stage microscope was to observe the
onset of hot-shortness in platinum which had
been contaminated with the well-known
group of “platinum poisons”-arsenic, phosphorus and silicon-and in palladium containing small amounts of sulphur. Each of
the “ poison ” elements forms a low-melting
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eutectic with platinum and, when small
amounts are present, the eutectic is seen
under the microscope to form a thin sheath
round each crystal of platinum. As the
temperature is raised, this sheath can readily
be observed under the hot-stage microscope
and the temperature at which the eutectic
commences to melt can be determined with
considerable accuracy. This is because the
surfaces of the narrow melted regions become convex under the influence of surface
tension and act as small curved mirrors,
reflecting the light to give characteristic
patterns. With these alloy systems, Dr.
Reinacher found excellent agreement between
the eutectic melting temperature observed
in this way with those generally accepted as
a result of classical equilibrium diagram
studies.
Confidence having thus been established
in the method, Dr. Reinacher has gone on
to apply this hot-stage microscope to the
determination of a number of hitherto
unknown alloy systems and has described
the results in Revue de Me’tallurgie, 1957,
54 (51, 321-336.
The first group to be examined was that
of the binary alloys of the platinum metals
with phosphorus. As already mentioned,
the platinum-phosphorus eutectic, melting
at 588‘C, is well known; it is readily produced, for instance, if a phosphorus compound is ever heated in a reducing atmosphere
in a platinum crucible and its inadvertent
formation in such circumstances is one of
the commonest causes of embrittlement of
laboratory platinum ware. Similarly, palladium is known to form with phosphorus
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Fig. 1
735°C
Fig. 2
743' C
Fig. 3
~1760'C
Determination of the beginning of melting in a 5 per cent boron-palladium alloy
x 200

and osmium-silicon eutectics showed no
signs of melting at temperatures up to
15oo0C, the upper limit of the equipment,
and thus no exact values for their melting
point could be determined.
The hot-stage microscope has in this
application thus provided a rapid and elegant
means of determining eutectic temperatures
on small specimens in conditions free from
any danger of contamination from refractories. The indications of melting are wellmarked and very sensitive, as is seen from
Fig. I to 3, which show the appearance of
the palladium-boron eutectic in an alloy of
palladium with 5 per cent of boron at 735,
743 and 760'C. The onset of melting at
743'C is clearly visible, and the value of the
technique for the purpose is very clearly
J.C.C.
demonstrated.

a eutectic melting at 788'C.
Samples of
three other platinum metals, ruthenium,
rhodium and iridium containing 0.5 to
1.0 per cent of phosphorus were studied
under the hot-stage microscope and the
conclusion was reached that the eutectic
temperatures in these systems were considerably higher than the eutectic temperatures previously studied-being 1425, 1254
and 1262°C respectively. It is noted that
it was not found possible to make an osmiumphosphorus alloy, and that even when the
constituents were arc-melted in argon at
normal pressures the resulting button of
metal was quite free from phosphorus.
The work was then extended to the
binary eutectics of the platinum metals with
boron and with silicon, with results as set
out in the table below. The osmium-boron

Melting Points of Eutectics of the Platinum Metals

Alloying Element

RU

Platinum Metal
Pd
0 s

Rh

Ir

Pt

Eutectic Temperature ' C

Boron

..

Phosphorus
Silicon

..

..

1370

I131

743

..

1425

1254

788

?
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..
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z 1500 ?
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ABSTRACTS
of current literature on the platinum metals and their alloys
PROPERTIES

The Electronic Structure of PalladiumUranium Alloys

Oxide Formation on Noble Metals in Cathodic
Sputtering
T. SUZUKI,

CATTERALL, Phil. Mag., 1957, 2 , (Apr.),
491-498
The effect of U on the lattice parameter, paramagnetic susceptibility, electrical resistivity and
thermoelectric power in the solid solution range
of the alloys was determined.

J. A.

Z. Naturforschung, 1957, rza, (6),

497-499
Ag, Au and Pt were cathodically sputtered under
a pressure of 5 mm air and their surfaces were
examined by electron diffraction. Au does not
oxidise but Ag forms AgzO. Pt differs from the
other metals in that its surface remains bright up
to 5 mm. However, at this pressure the presence
of a Pt oxide was detected by additional lines in
the Pt diffraction pattern. The lines were very
weak but were probably due to tetragonal PtO.

Electrical Resistivity of Nickel-Palladium
Alloys

X-Ray Investigation of Compounds in the
Bismuth-Rhodium and Bismuth-Palladium
Systems in Connection with Superconductivity Studies
N. N. ZHURAVLEV and G. S. ZHDANOV, Bull. Acad.
Sn'. U.S.S.R. (Physical Series), 1956, 20, (6),
645-649 (English Transl. of Izvest. Akad. Nauk.

S.S.S.R.)
The phase diagrams of both systems were
determined. The compounds BiRh, BizRh,
B i a h , BiPd3, BiPd and BizPd were isolated.
Their densities, microhardness, crystal habits and
superconducting transition temperatures were
measured. Superconductivity is exhibited by
BiRh, Bi&h, BiPd and BizPd. BGRh and
BizPd are polymorphic and it was possible to
show that a relationship exists between the
polymorphic transformations and changes in the
superconducting transition temperatures in these
compounds.

X-Ray Diffraction Study of the Sigma
Phase in the Systems Rhenium-, Rutheniumand Osmium-Chromium
R. M. WATERSTRAT and J. s. KASPER, 3. Metals,
1957,

3.&pi.
physics, 1957, 28, (9,544-546
The occurrence of a maximum in the residual
resistivity of Ni-Pd alloys at 70 at.% Pd is
explained by the spin dependence of the electron
scattering process and the fact that alloys with
> 3 "/b Ni are ferromagnetic. A quantitative fit
of the data is possible if it is assumed that the
density of states at the Fermi energy in the
d band is approximately R to the number of
holes rather than to the cube root of this number.
A. w . OVERHAUSER and A. I. SCHINDLER,

High Temperature Electrical Resistivity
Measurements of the Nickel-PalladiumAlloy
System
and E. I. SALKOYITZ,
Bull. Amer. Phys. SOC.,1957, Ser. 11, 2, (3), 118,
(abstract)
Resistivity measurements were carried out from
room temperature to 460°C. With increased
temperature the maximum resistivity moves
from 70 at.% Pd to lower Pd contents. At
460" it occurs at the 50:50 composition as
expected. Values of the temperature coefficient
were found to be independent of composition
over most of the alloy system at 4 5 O 0 C , although
a slight decrease occurred at the P d rich end.
A. I. SCHINDLER, R. J. SMITH

9, (71, 872-873

An exploratory investigation of the 0s-Cr system
showed the presence of a ~ - 0 s C r 2phase and a
phase of approximate composition OsCr3 with an
A-15 ((3-w-) structure. This is in agreement
with recent work by Raub (Platinum Metals Rev.,
1957, I, (3), 100). X-ray studies of the 0-phases
OsCrz, RuCrz and ReZCr indicate little deviation
of the observed intensities from those expected
for a random distribution of the component
atoms. A parallel to the ordering effects found
in u-phases containing only elements from the
first long row of the periodic table does not exist
in these systems.
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X-Ray Investigation of the Reported HighTemperature Allotropy of Ruthenium
and J. CRANGLE, Acra Crysr., 1957, 10,
(31, 240-241
High purity Ru was examined up to 1300'C by
measuring its lattice parameters. No evidence
of allotropy was obtained. It was concluded
that the transition points previously reported at
1 0 3 5 and 1 1 9 0 ° C have no structural significance.
The transition point reportcd at 15ooOC was not
investigated.
E. 0. HALL

I311

Superconducting Properties of Rhenium,
Ruthenium and Osmium

16'K. However this value of *f gave incorrect
values for €I,, the Debye temperature of the
lattice, at 90°K and the correct value at high
temperatures was found to be I O X 10-4. This
temperature dependence of -:
is also found in Pd.

J. K. HULM and B. B. GOODMAN, Phys. Rev., 1957,

106, (41, 659-671
Magnetic measurements were carried out on
Re, Ru and 0 s in the region of 1°K. The
influence of various methods of specimen
preparation and treatment was studied, particularly for Re. The transition temperatures were
found to be: Re r.699'K, Ru 0.47'K and
0 s o.71"K. The results support the conclusion
of previous workers that non-ideal superconducting
behaviour frequently found in the transition
metals is not a fundamental property of this
group of elements but a consequence of the
metallurgical history of the specimens.

Alloys of Platinum and Gold with Alkaline
and Alkalime-Earth Metals
I. L. SOKOL'SKAYA, Zhur. Tekhn. Fiz., 1957, 27,
(Jan.), 127-129
The conductivity and other electrical properties
of the systems were determined. Na-Au is
semi-conducting and also probably Na-Pt and
Ba-Pt.

Precipitation in Gold-Platinum Alloys
J. BOUMAN and w. G. BURGERS,
Acta Met., 1957, 5, (6), 310-321
Tests were carried out on alloys containing 10,
40 and 80 wt. 76 Pt, all initially in a homogeneous
state. The two-phase boundary was determined
and agreed well with previous results. Specimens of the 40 and 8006 alloys were annealed for
up to roo hours at 510°Cand Debye-Scherrer
photographs were taken. I n the state known
as
" pre-precipitation "
diffuse side-bands
developed on either side of the original reflections,
the intensity being greater on one side than the
other. After annealing for 24 hours or more the
reflections are those of the Au and Pt rich phases
existing at 510°C. Micro-photographs were
also taken and showed that precipitation occurs
first at grain boundaries. The microvickers
hardness varies with annealing time, reaching a
maximum in the early stages of precipitation.
The appearance of side-bands is due to a periodic
variation of the lattice parameter. A modification
of the model by Hargreaves accounts for all
observed features by adjustment of the undefined
parameters.
T. J. TIEDE'MA,

ASB-Phases of the Type Cu5Ca and Laves
Phases in the Systems of Strontium with
Palladium, Platinum, Rhodium and Iridium
T. WEUMANN and M. KNIEPMEYER, %. anorg. allgem.
Chem., 1957, 290, (3/4), 1917204
The alloys were studied in the Pt metal rich
region up to the composition AzSr where A=Pt
metal. All the systems form Laves phases with
compositions A2Sr and structures analogous to
CuzMg. Pd forms a congruently melting
compound PdsSr of the hexagonal Cu&a type,
Pt& was also detected but was incongruently
melting. Hexagonal RhsSr and IrsSr were not
formed although unstable f.c.c. phases occurred
between Rh and Ir and the phases Rh2Sr and
Ir2Sr. The atomic radius ratios of the Pt mctals
to Sr should be about 1.6 which makes the
formation of Laves phases surprising. However,
a contraction in atomic volume is found for both
series of compounds which is larger for the A2B
type phases and results in a radius ratio of 1.2.
The forces causing this contraction, which also
occurs in other Group VIII metal alloys, are not
known for certain.

Structural
Phases TI

Investigations

of

Metallic

SCHUBERT et d , Naturwiss., 1957, 44, (7),
229-230
The system Pd-Se was among those studied.
The following phases were found: PdpSeg,
PdSe, and PdSez.
K.

ELECTROCHEMISTRY
Effects of Hydrogen Content on the Resistance and the Potential in the PalladinmHydrogen-Acid System
J. P. HOARE and s. SCHULDINER, J . I'hys. Chenr.,

1957, 61,(41, 399-402
The hydrogen content of the Pd was determined
by relative resistance measurements or ceric
sulphate reduction and the open circuit potential
in hydrogen saturated H2S04 solution by a
Pt/H2 reference electrode. The Pd wire sponResults of Low Temperature Research. taneously absorbed hydrogen up to a H:Pd ratio
XVIII The Atomic and Electronic Heat of of 0.025 forming the a-phase with a potential of
Platinum between 10 and 273°K
0.0495 3 0.0005 v. The Pd was then electroK. CLUSIUS, C. G. LOSA and P. PRANZOSINI, z. lytically filled with hydrogen and the potential
fell to zero at a H/Pd ratio of 0.63 corresponding
Narurforschung, 1957, 12a, (I), 34-38
The atomic heat reaches the theoretical value of to the formation of the P-phase. Above H/Pd=
6 at about 235°K and at 273°K it is 6.119cal./". 0.36 the wire spontaneously evolved hydrogen on
The characteristic Debye temperature, 0, falls open circuit. Between H/Pd=o.ozs and 0.36 the
steeply with increasing temperature. The elec- a- and p-phases coexist but the a-phase
tronic heat C,=yT where y=15.81 x 10-4 below determines the potential. When hydrogen is
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being evolved relative resistance measurements
give correct values of HIPd only when an
oxidising agent is present.

The Cathodic Reduction of Oxygen and
Hydrogen Peroxide
G. BIANCHI,

Corrosirm et Anti-Corrosion, 1957, 5,

(51, 146-152
The cathodic reduction of oxygen plays a
fundamental role in corrosion mechanism. It
was studied using electrodes of Pt, Au, Ag,
Fe304 and graphite which are not corroded in
oxygen-containing solutions.
The cathodic
reduction of oxygen takes place in two steps:
reduction to H202 followed by reduction of H202
to H20. Cathodic polarisation curves for these
reactions and thc anodic oxidation of Hz02 were
given for each electrode. The reduction of 0 2
and H202 takes place at the same potential
provided the concentration of HzOz is sufficiently
high. The Pt electrode gives the lowest overvoltage for these three reactions.

An Electrochemical Study of Hydrogen
Producing Reactions Catalysed by Gold and
Gold-Palladium Cathodes
s. SCHULDINER and J. P. HOARE, J . Phys. Chem.,
1957, 61,(6)2 705-708
The hydrogen overvoltage of Au, P-phase Pd-H
and Au-Pd alloys up to an atomic ratio Au!Pd
of 2.70 was determined. The rate controlling
step for P-Pd-H and Au-Pd alloys up to Au/Pd=
0.6 was found to be electrochemical desorption.
Above this ratio and for pure Au it was the
combination of hydrogen atoms. The effect of
successive additions of Au on the decrease in
catalytic activity of Pd was large up to Au/Pd=o.6
but for higher ratios there was a much smaller
effect. This is due to the complete filling of the
positive holes in the Pd d-band by Au at this
ratio.

LABORATORY APPARATUS
AND TECHNIQUE

and R. ERUCKNER,Glastech. Ber., 1957,
30, (31, 73-79
A new fixed-point of viscosity is suggested. It
is called the “penetration-point” and occurs at
104 poise. It is defined as: the temperature at
which a zoq.’o Rh-Pt rod 0.5 mm. in diameter and
200 mm. in length with hemispherical ends and
0.746 g. weight sinks 2 cm. into the glass under
its own weight in 2 min. A method of determination is described. Examples of the rapid
determination of viscosity-temperature curves for
glasses of very different composition are given,
using this point and the transformation and
softening points.
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Aero. Eng. Rev., 1957, 16, (4), 58-63
The amount of combustible gas was measured
by a change in the temperature of a Pt wire due
to catalytic reaction. This change is made a
linear function of the percentage of combustible
gas by first heating the Pt wire to 400-C or over
and by keeping the temperature and pressure of
the gas flow constant. The temperature change is
measured by the change in resistance of the wire.
The heat generated by any petroleum hydrocarbon
burnt at its lowcr explosion limit is the same.
The hot-wire indicator can therefore be calibrated
for a known hydrocarbon and will give a correct
reading for any other hydrocarbon or mixture of
hydrocarbons and also for CO and H2 mixtures.
The indicator can be conveniently calibrated in
fractions of the lower explosion limit of the gas
at a certain pressure or altitude, normally sealevel. The apparatus is rendered automatic by
incorporating an electrical device for stopping or
starting it at a predetermined gas concentration.

E. J. DURBIN,

What are the Limitations of Vapour Testing?
W. A. BUSSARD,

(51,

Petroleum Processing, 1957,

12,

228-232

The importance of using Pt filament combustible
gas indicators only under the correct conditions
is emphasised. Where the gas may contain T E L
vapour the filament temperature must be
> 15oo’F to avoid descnsitisation. Most
dcsensitisers arc rendered inactive at this filament
temperature. The exception is silicone vapour
which appears to cause dcsensitisation at all
temperatures, probably by depositing silica.
Absorption of vapours by the instrument must
also bc avoided. Most instrument failures arc
due to failure of the Pt test filament or to weak
battcries.

Metallographic Preparation of Noble Metal
Samples by Electrolytic Lapping

A Fixed Point of Viscosity in the Working
Range of Glasses. Rapid Determination
o f Viscosity-Temperature Curves
A. D I E T E L

Design of an Apparatus for the Measurement of the Combustibility Hazard of Gases
in Aircraft and other Applications

z.

REINACAER,
Metallkunde, 1957, 48, (4),
162- 170
Electrolytic lapping, which is a combination of
mechanical and anodic polishing, is described.
The apparatus consists of a silver plated iron disc
cathode covered by a polishing cloth and
immersed in a suitable electrolyte which may
contain a suspension of polishing medium. The
specimen, which forms the anode, is held lightly
against the slowly rotating cathode. For Pd and
Pd alloys a thiosulphate electrolyte is used while
for Pt and its alloys an acid halide electrolyte and
alternating current give the best results. The
success of this process in the preparation of
heterogeneous alloy samples is particularly
important since these cannot be polished by a
simple anodic treatment.
G.
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CATALYSIS
Sintering Platinised Platinum by Electrochemical Methods
I11 Thermal Treatment in a Nitrogen
Atmosphere
M. I. NICKOLAEVA

Khim., 1956, 30,

and A. I. SHLYGIN, Zhur. Fiz.
1 7 2 9 - 1 7 3 1 (Chem. Abs., 1957,

51, 7199h)

Sintering of Pt was studied at 20, 100, zoo, 300,
The effect of this treatment on
its catalytic activity in the decomposition of
H202 was determined. The adsorption capacity
decreases with increasing temperature due to a
decrease in the true surface. A sharp increase is
observed above 300'C due to the onset of
activated adsorption.

400 and 500'C.

The Magnetochemistry of Active Centres
IV The Dependence of the Magnetic Susceptibility of Platinum Adsorption Catalysts
on the Temperature of Heat Treatment
A. A. LOPATKIN, zh. v. STREL'NIKOVA and v. P.
Zhur. Fiz. Khim., 1957, 31, (I), 195-199
Studies were carried out on three Pt-SiOz
catalysts. It was found that below 550°C the
magnetic susceptibility and catalyst activity in
Hz02 decomposition showed corrcsponding increases.
LEBEDEV,

Mixed Adsorption Catalysts
I11 The Activity vf Mixed Metallic Catalysts
on Alkaline Earth Carbonates in the Decomposition of Hydrvgen Peroxide
zhur. Fiz. Khim., 1957, 31, (I),
61-71
The catalysts studied consisted of layers of
Pt-Ag, Pt-Au, Pd-Cu, Pd-Ag, Pd-Au and Pd-Pt
deposited on alkaline earth metal carbonates, and
Pt-Cu on SrS04. The catalytic activity in redox
processes is associated with the electronic structure of the ions, the presence of unpaired electrons
and the nature of the carrier.
I. A. ZUBOVICH,

C. THONON,

Rev. Inst. Franc. Petrole, 1957, 12,

(21, 218-239

Reviews the basic reactions involved in obtaining
aromatics from aliphatic crude petroleum hydrocarbons by either thermal or catalytic processes.
The relative merits of metallic (Pt, Pd, Ni) and
oxidic (Cr, Mo, Co) catalysts are discussed. A
review of the reforming processes using both
types of catalysts which are in commercial
operation is given.

The Treatment of Gaseous Effluents
Metal Finishing .7., 1957, 3, (July),
281-283
The Oxycat unit, which consists of ceramic rods
coated with an activated film of A1203 and Pt alloy
is used to oxidise objectionable gases such as CO
or NH3 to harmless ones. Preheating of the
gas stream to at least 500°F is necessary. The
installation of the unit and the method of heat
recovery from the oxidation reaction is described.
The catalyst is contaminated by the presence of
metallic oxides or hydrocarbons in the gas but it
can be easily reactivated.
A. AIKENS,

Catalytic Liquid-Phase Hydrogenation

Zhur. Fiz. Khim., 1957, 31, (3),
589-598
Describes the catalytic activity of Pt-Cu, Pt-Ag,
Pt-Au, Pd-Cu, Pd-Ag, Pd-Au and Pt-Pd on
alkaline earth carhnates and Pt-Cu and Pd-Cu
on BaS04.
I. A. ZUBOVICH,

Economics of Producing High Octane Pool
Gasoline
W. CURRY, Petroleum Eng., 1 9 5 7 , 29, (5), C6-9
It is predicted that by 1965 a 101-leaded Research
octane number pool and a 107 premium gasoline
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Processes for Synthesising Aromatic Hydrocarbons from Petroleum

and D. B. SCHIEWETZ, Indust. and Eng.
Chew., 1957~49,(9,807-812
The hydrogenation of cyclohexene in cyclohexane
solution was studied in a semi-flow system over a
5yA Pt-Al203 catalyst. Hydrogen was bubbled
through the solution and the catalyst was kept in
suspension by stirring. The effect of all the
variables was determined. The reaction rate
was independent of cyclohexene concentration
and of catalyst concentration, above a certain
critical amount. Under most conditions investigated the rate of reaction was controlled by mass
transfer of hydrogen from the bulk solution to the
catalyst-liquid interface. However, no fundamental relationships useful for engineering can
yet be formulated.

R. H. PRICE

Mixed Adsorption Catalysts
IV The Activity of Mixed Catalysts on
Alkaline Earth Metal Carbonates in the
Reduction of m-Nitrophenol

S.

will be required. The most economic way of
achieving this level is discussed, basing the
estimates on Universal Oil Products' processes.
For boosting to 94 leaded Research rating
reforming is best followed by isomerisation up
to I O I octane number. Preliminary reforming
should be done by Rexforming rather than
Platforming.

Aliphatic
Organo-functional Siloxanes
V Synthesis of Monomers by Platinum
Catalysed Addition of Methyldichlorosilane
to Unsaturated Esters and Nitriles
I.. H. SOMMER, F. P. MACKAY, 0. w. STEWARD and
Amer. Chem. SOC., 1957, 79,
2764-2769
A Pt/C catalyst was used in the addition of
P. G . CAMPBELL,J.
( 1 I),
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methyldichlorosilane to acrylates, methacrylates,
unconjugated olefinic esters and nitriles. Methacrylate esters give stable adducts providing a
simple route to synthetic polymers of organofunctional siloxanes.

On Ester Formation by Hydrogenation of
Carbonic Acids in Alcoholic Solution
K. KINDLER

and

H.-G. HELLING,

Chem. Rer., 1957,

9%(51, 750:752

Benzoic acid was hydrogenated to hexahydrobenzoic acid over Pt black or Adam's catalyst
and cinnamic acid hydrogenated to hydrocinnamic acid over PdO or Pd/C. In neither
case was any ester formed. Previous accounts of
ester formation were probably due to traces of
chlorine in the catalysts.

Hydrocarbon Ring System. On the Catalytic
Dehydrocyclisation of cis-Cyclotetradecene
v. PRELOG and S. POLYAK, Helv. Chim. Acta, 1957,
40, (3), 816-830 (In German)

Cis-cyclotetradecene in the gaseous phase over
Pd-C at 400-500"c gives phenanthrene as the
main product and also small amounts of anthracene. The same products are formed under
similar reaction conditions on active charcoal in
the absence of Pd. Radioactive tracer methods
failed to indicate the mechanism involved.

The Adsorption of Anions on Metal Surfaces
with the help of Radioactive Indicators

also deactivated by pre-reduction. The inhibition of catalysts by controlled pre-reduction
or the addition of small amounts of a base has
important practical applications since it increases
their specificity, Pd catalysts treated with tetrahydroquinoline will reduce acetophenone to
a-phenylethylalcohol and pre-reduced catalysts
will reduce 4-chlorcinnamic acid methyl ester to
4-chlorhydrccinnamic acid methyl ester. An
economic catalyst with a very high activity was
made by reducing PdC12 or H2PdC14 on active C
in the presence of acetophenone; the active
intermediate H,,PdCl,?is deposited on the carrier.

Stepwise Reaction nn Separate Catalytic
Centres: Isomerisation o f Satiirated Hydrocarbons
and E. W. SWEGLER, &ienCe, 1957, 126,
(July 5,, 31-32
Isomerisation was studied on a catalyst consisting
of Pt on an acid carrier, e.g. aluminium silicate.
The results confirmed the following mechanism:
n-hexane +n-hexene+iso-liexene -+iso-hexane
in which the dehydrogenation and hydrogenation
take place on Pt sites and the hexene isomerisation
on acidic sites. The olefinic species is desorbed
and transferred in the gaseous phase from one
catalytic site to another where it is readsorbed.
The presence of hexenes was detected by a mass
spectrometer. In order to obtain maximum
efficiency in transferring intermediates from one
site to another, and thus maximum isomerisation,
the catalyst particle size must be <Imp.
P. B. WEISZ

K. SCHWABE, K. WAGNER and c. WEISSMANTEL,
Piperidines with Motor Depressor
Z. physikel. Chem. ( L e i p i g ) , 1957, 206, (5/6) Anti-Inflammatory Properties

309-320
The adsorption of cyanide and iodide ions
labelled with IdC and 1 3 1 1 was measured on Pt,
Ni and Ag foil. The cyanide-ions formed a
single, strongly adherent layer while the iodide
layer was practically two ions thick and less
adherent. Cyanide ions could displace iodide
ions from the adsorbed layer. Greater adsorption
of both ions occurred on a platinised rather than
a bright Pt surface.

and

and L. FREEDMAN,
Assoc., 1957, 46, ( 6 ) , 333-336
Piperidines with these properties werc formed by
synthesising compounds having the 2-( I-methyl2 piperidyl) ethyl and 2-(5-ethyl-r-methyl-2piperidy1)-ethyl chain attached to the 10 and 9
positions of phenothiazine and carbazole respectively. The preparation of the precursors
5-ethyl-2-piperidine-ethanol and
j-ethy1-1methyl-2-piperidine-ethanolwas carried out by
hydrogenation over PtO2 and PdjC respectively.
S.

L.

SHAPIRO, H. SOLOWAY

3. Amer. Pharm.

The Mechanism of Chemical Reactions
XVI The Operation of Metalloids in Cata- Catalytic Hydrogenation. Part I: The Hyclrolytic Hydrogenation with Palladium and genation of Unsaturated Amines over
Platinic Oxide
Platinum
KINDLER, H.-G. HELLING and E. SUSSNER,
Liebig's Ann. Chem., 1957, 605, 200-211
PdO and P d black catalysts are activated by the
addition of strong acids whereas the addition of a
base such as morpholine reduces their activity.
This is explained by the formation of catalytically
active intermediates H,PdX,. where X is a
metalloid such as 0 or C1. A base will form a
salt with H , P d X which is not active in hydrogenation.
Similar intermediates have been
found with Pt catalysts. I'd and Pt catalysts are

K.
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and E. R. A. PEELING,
1957, (July), 2845-2851.
The kinetics of hydrogenation of NN-dimethylaniline, NN-dimethyl-mand -p-toluidine,
pyridine, pyrrole, quinoline and NN-dimethylphenethylamine and -benzylamine over PtOe in
ethanol containing varying amounts of HCI were
determined. The results show that the weakly
basic aromatic amines are non-toxic to P t 0 2
while the more strongly basic aromatic and
hydrogenated amines are toxic. The faster
J. M. DEVEREUX, K. R. PAYNE

J. Chem. Soc.,
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hydrogenation of amines in acid solutions is due
to the formation of non-toxic ammonium ions in
place of the free bases.

low pressures was determined both in the presence
and absence of glass, and contact angle measurements were made simultaneously where possible.

New Platforming Unit at EUesmere Port

Automatic Control of a Glassworks Feeder

Brit. Chem. Eng., 1957, 2, (8), 432
Describes the 800 bbl.jday Platforming unit
recently installed by Lobitos Oilfields Ltd. at
their Ellesmere Port refinery.

Silicates Indust., 1957, 22, (Z),
95-103
Transl. Glass, 1957~34,(7), 307-311
Describes the control of temperature and glass
level in the feeders of the furnaces at Momignies.
Pt:13% Rh-Pt thermocouples are placed in each
of the feeder zones. A Pt tube welded to the
nickel thermocouple sheath is inserted into the
glass melt and temperatures are measured by
valve amplification of the thermal emf. The
amplification and control systems are described in
detail.
M. VERBURGH,

ANON.,

Catalytic Reforming at Coryton
Petroleum, 1957, 20, (8), 290-291
A description of the reforming process at the
Coryton refinery of Mobil Oil Co. Ltd. It uses a
Pt catalyst and hydrogen-rich recycle gas, the
feed-stock is desulphurised before reforming.
It is designed for 6,000 bbl./day of mixed light
and heavy naphtha charge and can produce 100 i
octane motor spirit with relatively high yields.
ANON.,

ELECTRICAL ENGINEERING

The Catalytic Deuteration and Exchange of
Acetone on Evaporated Metal Films
c. KEMRALL and c. T. H.STODDART, Proc. Roy. Sac.,
1957, 241,(Aug. 7), 208-222
Reduction of the carbonyl group and deuterium
exchange in the methyl groups were observed on
films of Rh, Pd, Pt, Ni, Fe, W, Ag and Au. The
mechanisms of hydrogenation and exchange were
determined.

New Technique for Medium-Sized Internal
Dialling Telephone Installations

z.,

SkW&?nS 1957, 3x3 (4), 175-176
T h e development of the new technique was
outlined. It comprises high-speed relays with
Pd alloy contacts connected in a cross-coupling
system. This gives a small, simply constructed
unit with fast switching time and high reliability.
K. ROHDE,

The Noble-Metal High-speed Relay

of Hydrogen Cyanide from
Methane, Ammonia and Oxygen
Formation

R. MIHAIL, Chem. Techn., 1957, 9, (6), 344-349
A discussion of the equilibrium conditions and the
kinetics of the reaction is given. The catalyst
dimensions required for the greatest efficiency
were calculated theoretically. A reaction mechanism is postulated in which N O is formed by the
oxidation of NH3 on the catalyst. The heat
generated in this reaction causes the CH4 to
decompose into methyl radicals. The N O and
CH3 then react in the gaseous phase to form
HCN. The reaction can take place without a
catalyst but at a much slower rate.

and G. BRAUMANN, .%emens z., 1957,
3I> (41, 177-179.
For use in telephone installations five independent
relays are combined in a strip giving both
economical production and a sufficiently small
unit for the desired flexible build-up of the
cross-coupling system. The relay contacts are
Pd wires, one set welded directly on to the
armature and the others on to the opposite
contact springs.
H. WILHELM

Medium-Sized Internal Dialling Telephone
Installations using the Noble-Metal HighSpeed Relay Cross-Coupling System

R. KRAUST and W. STROBELT, Siemens z., 1957, 31,

GLASS TECHNOLOGY
Studies of the Wettability of Platinum by
Molten Sodium Silicate
M. L. VOLPE, R. M. FULRATH and J. A. PASK, paper
presented at the 59th Annual Meeting of the
h e r . Ceram. SOC.(Glass Division) May 1957
(Abstract in Glass Ind., 1957, June, 348)
Describes experiments carried out with
NazO.zSi02 and Pt between 850 and IOOO’C.
The contact angle of Na2O.zSiOz glass on Pt was
affected by the atmosphere as follows (low angle to
high angle): 0 2 , N2, Con, A, water vapour, CO
and HP. Attempts to explain the results were
based on theories of the penetration of gases into
the metal surfaces. The adsorption of gases at
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(41, 180-184
An exchange for an internal dialling telephone
installation with 2-10 subscribers’ lines and
10-100extensions was described. Connections
are switched through by means of relay crosscoupling.

ELECTRONICS AND
TELECOMMUNICATIONS
Technological Aspects of U.H.F. Triode
Design
Le Vide, 1957, 12, (JanJFeb.),
3-8 (In English)
The dispenser-cathode type is the most promising
for U.H.F. triodes. The cathodes are normally

E. G . DORGELO,
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resistance due to faults in the thermocouple
circuit and corrects them. The instrument can
also be used to detect short circuits. The net
effect is to extend the average life of each Pt
couple from 25 to 35 immersions.

Ba or Th. At the high temperature of operation,
1000-2000~K, vaporisation and transfer of
cathode material to the grid occurs. The grid is
thus made of material having a low emission
(high release function) when coated with Ba or
Th. Several grid materials were tested. '' K
material" consisting of a Pt surface separated
from the core by a layer of very fine carbide
particles is used with a T h cathode. It has a
high release function, high radiation constant and
relatively low R.F. resistance. Whcn working
at a temperature of about 1600'K the emission
remains practically unchanged after 1000 hours
operation with an input of 15 W/cniz and even
with 40 W/cmz the emission is still lower than
the initial value for the conventional Pt clad Mo
grid. For a Ba cathode the Pt is replaced by Au.
A mode developed to test this material under
working conditions was able to deliver IZO W at
890 Mc/s or 400 W at 500 Mc/s.

New Jobs for Ions-"

Temperature Controller for Steel Melting
AEG-Mitt., 1957 (3/4), 117-118
A Pt :Pt-Rh thermocouple with a portable recording and regulating unit is described. T h e basic
circuit diagram is given. The instrument
enables the temperature together with t h e time
and position of the measurement to be recorded.
Temperatures of up to 1650°C can be measured
with an accuracy of +5"C.
ANON.,

Measurement
Temperature

of

Open

Hearth

Bath

et a& Tetm to Hagane, 1956, 42,
(Sept.), 740-742
(In Japanese)
The thermocouples used in the Japanese iron
and steel industry are Pt :Rh-Pt with wires 4 m. or
I m. long. They are enclosed in a silica sheath
protected by a mild steel head inserted into a
steel tube with a graphite plug. Temperature
measurements were carried out in four steel
plants over a period of six months. Over 98"/,
of the readings were good and the causes of
failure in the remaining cases were analysed.
In the good measurements standard deviations
in tapping temperature of 10°C or less are
frequent with a maximum deviation of 30°C.
Y . MITARASHI

Solion "

C h m . Eng. News, 1957, 35, (July S), 24
The U.S. Naval Ordnance Laboratories have
developed an electrolytic unit, " solion ", which
may replace vacuum tubes and transistors in a
wide range of electronic applications. Its internal
make up varies with the application but an
acoustical type uses Pt electrodes in a solution of
potassium iodide and iodine. Changes in
conditions such as sound, temperature, pressure
and acceleration alter the current and this is used
to operate control devices. Among the advantages of the solion are low power needs, high
sensitivity and accuracy, small size and easy
maintenance.
ANON.,

The Error of Thermocouple Pyrometers
used in the Furnaces of Steel Works
er al, Tetsu to Hagane, 1956, 42,
(Sept.), 751-752
(In Japanese)
Regular calibrations and a knowledge of the
causes of failure have increased the reliability of
measurements at the Sumitomo Metal Works.
The most frequent causes of f a h e were due t o
deterioration of rhe Pt:Rh-Pt wuples through
over-heating and fire damage to the protective
sheaths. In normal furnaces where a high
degree of accuracy is not required, calibration
once every six months is sufficient. However, in
the latest heat treatment furnaces extremely
accurate thermocouples are required and calibration at least every three months is necessary.
M. JINDAI

TEMPERATURE
MEASUREMENT
Inspector for Immersion Thermocouples
Steel, 1957, 140, (May 27), 102
A recording pyrometer and thermocouple circuit
monitor, installed by the Copperweld Steel Co.,
work together to obtain accurate steel melting
temperatures. Each time a temperature reading
is taken the thermocouple is momentarily
connected into the monitoring circuit. The
pyrometer reading then indicates any excess
ANON.,

NEW PATENTS
Preparation of Pregnane Derivatives
ORGANON

LABORATORIES

LTD.

British Parent

774,082

A platinum or palladium catalyst is used in a
process for preparing pregnane derivatives from
I I- dehydrosarmentogenin.

Preparing Derivatives of Etiocholanic Acid
British Patent 774,083
N. v. ORGANON.
A platinum or palladium hydrogenation catalyst
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is used in the preparation of derivatives of
etiocholanic acid by oxidation of pregnane
compounds.

Liquid Phase Dehydrohalogenation Process
TAR & CHEMICAL C O . LTD. British
Patent 774,125
Organic halogen-containing compounds of specified general formula are dehydrohalogenated by
maintaining the bulk of the compound in the
molten state in a receptacle and contacting part
DOMINION
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of the compound with a hot surface which is
immersed in the molten compound; the surface
is maintained at a temperature of 600-1200°C,
preferably 8OO-IIW"C. The hot surface consists of an electrically conductive material, Such
as platinum.

Production of Substituted 1,2 Diphenyl-3,5Dioxo.Pyrazoli&nes
R. GEIGY A.G. British Patent 775,925
A pa11adi~m-on-c~Coalcatalyst is used in a
process for the preparation of the above cornpounds.
J.

Sliding Contacts

Hydrogenative Reforming of Gasoline

British I'atent 774,159
Contact members composed of, or coated with,
platinum are used in an arrangement of sliding
contacts which remain closed for single pole
generators and employing a short path contact
conducting fluid path, e.g. mercury.

British Patent 775,961
A multi-stage process of upgrading naphthas or
gasoline catalytically at reforming temperatures
and super-atmospheric pressure is effected in an
initial stage in the presence of a platinum-onsilica catalyst and in a subsequent stage in the
presencc of a platinum-on-alumina catalyst and a
minor amount of gaseous halogen or gaseous
halide compound mixed with the stream of hydrogen and the naphtha. The combination of
alumina carrier and halogen or halide compound
renders this stage more favourable for isomerisation reactions.

HENSCHEL & SOHN G.m.b.H.

New Unsaturated Esters, Ethers and Aldehydes
F. HOFFMANN-LA ROCHE & co. A.G. British Patent
7743462
A palladium-lead catalyst may be used as a
hydrogenation catalyst in the preparation of the
novel compounds.

& HAAS G.m,b.H. British Patent 775,401
A *latinurn catalyst for use in reactions between a

gaseous hydrocarbon and another gas or gases is
composed of a gauze of deposited. Or deposited.
the marginal edges of the gauze, which,
during the reaction, are at a lower temperature
than the reaction temperature, being embedded
in a completely gas-tight manner in a refractory
material, e.g. aluminium oxide, zinc oxide or
magnesium oxide. In this way, the deposition
of carbon on the gauge, lcading to corrosion
and destruction of the catalyst is avoided.

Catalytic Fume Incinerator
al. British Patent 775!549
A catalytic fume incinerator comprises a pair of
pardle'y arranged metallic screens with a filling
wire contactinn the screens at numerous ooints.
The metallic wire is formed of a core of a nickelchromium or a nickel-chromium-iron alloy,
coated with amorphous platinum, palladium,
osmium, rhodium or iridium or mixtures thereof.
Either of the screens may be formed of similar
wire

H. R. SUTER et

Catalytic Elements
et al. British Patent 775,550
Discloses the manufacture of the catalyst of
No. 775,549 supra. A base of a nickel-chromium,
nickel-chromium-iron alloy or other high temperature resistant alloy is coated with a deposit of
one or more of the platinum group metals and the
whole is heated to 600°F in an air stream containing volatile hydrocarbons to condition the
coating and increase the strength of the bond.
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Forming or Restoring a Platinum-Type
Catalyst
British Patent 775,962
A catalyst consisting of a platinum group metal
c o m p o ~ ~ nsupported
d
on alumina is treated with a
deposited.
reducing gas to reduce the deposited. to
form with a minor amount of vapour of a halogen
or halide included in the reducing gas to control
the amount of chemically bound halide in the
alumina during reduction at the equilibrium
value
HOUDRY PROCESS CORP.

Catalysts
ROHM

H. R. SUTER

HOUDRY PROCESS CORP.

Reforming of Gasoline or other Naphtha
Fractions
HOUDRY PROCESS CORP. British Patent 775,963
Reforming operations carried out in the presence
of hydrogen-rich recycle gas and supported
platinum catalysts, e.g. platinum-on-alumina containing a minor amount of chloride are enhanced
by supplying c,-c, aliphatic hydrocarbons as
p2..A.

nf

..,--.

+he fprA

Hydrogen Peroxide
British Patent 776,991
In the manufacture of hydrogen peroxide by the
successive reduction and oxidation of an organic
compound, the latter is reduced in the presence
of a palladium catalyst comprising palladium
supported on a siliceous carrier on which an
insoluble magnesium compound has first been
deposited.
LAPORTE CHEMICALS LTD.

Hydrocarbon Reforming
British Patent 777,459
Discloses a naphtha hydroforming process and
apparatus in which a preheated mixture of a
naphtha and recycled hydrogen is contacted with
a first platinum catalyst at hydroforming temSTANDARD OIL CO.
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perature and a pressure of 100-350 p.s.i.g., the
stream reheated and contacted with a second
platinum catalyst at higher temperature and
lower pressure and then the effluent stream from
this stage is reheated and contacted with a third
platinum catalyst at still higher temperature and
slightly lower pressure.

Catalysts
RESEARCH & ENGINEERING co.
British
Rltent 777,770
A platinum group metal catalyst of high activity
is made by contacting a dilute aqueous slurry of
alumina (concentration 5-25 wt
with a dilute
aqueous solution of a water-soluble compound of a
platinum group metal, e.g. chloroplatinic acid in
the presence of an adsorption modifier, e.g.
chloroacetic acid, separating the impregnated
alumina, drying and contacting it with chlorine at
600-1ooo"F at a chlorine partial pressure of
0.001-1atms.

ESSO

x)

Purifying of Caprolactam
British Patent 778,75I
Caprolactam is purified by treatment with
hydrogen in the presence of a platinum or
palladium hydrogenation catalyst. Hydrogen is
passed through an aqueous solution of the
caprolactam at a temperature below the boiling
point thereof.

Platinum- or Palladium-containing Catalyst
et al. British Patent

7799497
In preparing a hydrocarbon reforming catalyst,
a cracking component-silica, and one or more of
alumina, zirconia, magnesia and thoria-is contacted with an aqueous solution of a reducible
compound of platinum or palladium. The
cracking component has a catalytic activity of
10-50 (theoretical maximum 100).
The precious
metal compound is deposited in arnounr equal to
0.1-2.5% of the metal by weight of catalyst and
contact with the cracking component is maintained for 3-288 hours under non-evaporative
conditions at elevated temperature up to boiling
point. The treated component is then dried and
the compound reduced to the metal. The
platinum or palladium deposited on the base is
stated not to be removable by water washing
before reduction.

Alumina
ESSO

RESEARCH

Patent

&

RESEARCH & ENGINEERING CO.
British
Patent 780,528
A platinum-on-alumina hydroforming catalyst
contaminated with carbonaceous and sulphurous
deposits is regenerated by oxidising the deposits
at elevated temperatures with an oxygencontaining gas such that the gaseous products
contain some, but less than 1% by volume of
free oxygen.

ESSO

Protecting Tube for Thermo-elements of the
Platinum Group
AUGUST

THYSSEN-HUTTE

A.G.

German Patent

959J857
The ceramic protecting tube for platinum metal
thermoelements, or at least that part subjected to
the high temperature of the furnace and furnace
gases, has added to it one or more platinum
group metals in finely divided form and or in the
form of a surface coating.

Manufacture of Platinum Group Metal
Catalysts

STMICARBON N.V.

THE ATLANTIC REFINING CO.

Regeneration of Hydroforming Catalysts

ENGINEERING

779,771

CO.

British

de BATAAFSCHE PETROLEUM MAATSCHAPPIJ
German Patent 960,894
In the manufacture of a catalyst composed of a
platinum group metal supported on silica and or
alumina containing acid carrier in which the
neutralised acid carrier is contacted with a
solution of a platinum group metal compound
at a p H above 3, and the product dried, the
medium used for neutralising the carrier is
removed from the dried product.

N.V.

Electrical Contacts
Dr. A. KEILet al. German Patent 961,762
Claims the use of an alloy of 0.1-25q, (preferably
~-15%) lead and remainder palladium as
material for electrical contacts.

Electrical Contacts
German Parent 965,603
82-95 "/o preferably
X3-88 :(,) palladium, 0.5-5 "4 aluminium, titanium, zirconium, thorium, vanadium, niobium
and/or tantalum and remainder of at least
5% copper.
W. C. HERAEUS

G.m.b.H.

A contact material consists of

Catalysts
LT.s.Patent 2,785,138
Supported platinum group metal catalysts are
stabilised against rapid deactivation in use by
treatment in a stream of reducing gas before use.
The reducing gas is composed of hydrogen containing up to 1% by volume of chloride vapour,
expressed as hydrogen chloride.
HOUDRY PROCESS COKP.

Process for a Formylation of a 5

- Nitro -

A hydroforming catalyst is made by impregnating souracil
an adsorptive alumina with catalyst material, THE NEW YORK QUININE & CHEMICAL WORKS INC.
e.g. palladium or platinum, and then calcining the U.S.Patent 2,785,163
alumina at a temperature of I I O ~ - I ~
and
O~~
A Fsupported platinum group metal catalyst is
rapidly chilling to at least room temperature; used in the reductive formylation of a 5-nitrochilling time not over 50 seconds.
souracil derivative of specified formula.

Platinum Metals Rev., 1957, 1, ( 4 )

146

Hydrogen Altimeter

Electric Discharge Lamp
GENERAL ELECTRIC

co. U.S. Patent 2,785,327

BENDIX AVIATION CORP.

An electric discharge lamp consists of a vitreous
envelope on the inner face of which is a reflecting
coating composed of an inner layer of rhodium on
which is a phosphor coating which is excitable to
light emission by radiation from ultra-violet
generating means within the envelope and
contains material chemically inert to rhodium.

Tetradehydro Reserpic -4cid and Esters
Thereof
CIBA

PHARMACEUTICAL

PRODUCTS

INC.

U.S.

Patent 2,786,843
Palladium black and a platinum catalyst are used
in the preparation of tetradehydro compounds.

Metal Film Resistor
U.S. Patent 2,786,925
A metal film resistor is composed of an electrically
resistive film of a metal allov on a vitreous base,
fired on silver layers connected to the base and
forming terminals and narrow bands of platinum
or palladium connecting the silver layers with the
resistive film in order to counteract any tendency
for the silver layers to diffuse into the resistance
film.
SPRAGUE ELECTRIC GO.

Contact Materials

U.S. Patent 2,787,688
An electrical contact member includes the combination of a current conducting base and a solid
state alloy surface composed mainly of palladium
and zinc.
THE NORTH ELECTRIC CO.

Electrodes for Electron Discharge Tubes
INTERNATIONAL TELEPHOhT AND TELEGRAPH COW.

U.S. Patent 2,788,460
A non-emissive electrode is formed of a core of
tantalum, molybdenum, zirconium, columbium,
tungsten or hafnium or alloys thereof, an
emission-inhibiting homogeneous coating on this
core composed of carbon bonded with one or
more platinum group metals and an intermediate
barrier layer to prevent interaction between the
coating and the core.

Electrical Contact Devices
SIEMENS & HALSKE A.G. U.S. Patent 2,789,187
A contact piece of low electric resistance for
frequent switching operation under heavy
current loading is composed of a carrier on which
is a surface layer contact face formed of a sintered
composition comprising 20-70q/l gold and
80-300/; iridium or rhodium.
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U.S. Potent 2,790,324

An altimeter includes a hydrogen pressure
responsive device having an evacuated envelope
into the interior of which communicates an insert
made of a platinum group metal. The insert is
heated to allow the flow of hydrogen through it
into and out of the envelope so as to vary the
hydrogen pressure within the envelope as a
function of altitude.

Fluidised Hydrocarbon Conversion Process
co. U.S. Patent 2,791,542
Light hydrocarbon oils are reformed by means
of a fluidised platinum catalyst by a novel method
which avoids substantial loss of catalyst due to
entrainment in the gaseous effluent streams of the
processing zones. Method of stripping catalyst
described.
THE M.W. KELLOGG

Electrodes
de MAKAY U.S. Patent 2,791,557
An electrode for electrolytic processes includes a
glass tube through the walls of which extend,
and to which are fused, a number of platinum
wires. A platinum electrode is attached to the
platinum wires externally of the tube and lead-in
alloy conductors extend along the interior of the
tube and contact a portion of each platinum wire.
N.

Reforming of Gasoline
SHELL DEVELOPMENT co. U.S. Patent 2,792,337
A platinum catalyst is used in the hydroforming
of a gasoline fraction in which the fraction is
preheated in the presence of hydrogen to over
800°F and the preheated vapours are then passed
via a ferruginous metal feed inlet line to a
catalytic converter end through a bed of the
catalyst therein.

Electrodeposition of Platinum
THE INTERNATIONAL NICKEL CO. INC.
U.S.
Patent 2,792,341
Thick smooth adherent deposits of platinum free
from cracks are obtained by use of an aqgeous
acid chloride-chloroplatinate bath containing in
solution I 80-300 gmllitre of hydrogen chloride,
10-50 gm/litre of platinum and balance water.

Electrical Contact Elements
& GO. INC. U.S. Patent 2,793,273
The positive contact of a pair of cooperating
contacts consists of an alloy of 90-99:/0 palladium
and 1-1076 ruthenium, while the negative contact
consists of 9c-99.57; silver and 0.5-10%
palladium.
BAKER
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