ABSTRACTS
of current literature on the platinum metals and their alloys
PROPERTIES
Positive Ion Emission from a Platinum
Hot Wire Gas Sensor
W. M . SEARS, V. A. MOEN, B. K. MIREMADI, R. F.
F R I N D T ~s.~R.~ MORRISON, Sens. Actuators, 1987, 11,

(3), 209-220
A clean Pt wire when heated to gw0C produces a
steady positive ionic current in the presence of
organic vapours. Higher responses were obtained for
vapours with more C atoms per molecule and greater
ease of oxidation by the wire. Oxidisable gases with
little or no C produced little or no ionic response.
Ionisation potentials of 6 eV were calculated. Wires
at ~ W - I O O O ~inCcontact with organic vapours or
contaminated by surface C also emitted positive ions
in air. Both clean and C-contaminated wire responses
can be used to design selective gas sensors.

-

Electrical
Resistivity of
Ordered
Fe,-,Pt,-, Alloys between 4 and 1200K
s. u. ]EN and Y. D. YAO, Phys. status Solidi, 1987,
100, (11, 269-275
The electrical resistivity of ordered Fe -,Pt,-,
alloys
containing 20, 22, 24, 26, 28 and 3oat.%Pt was in. new phase was found
vestigated from 4 to ~ z o o K A
at low temperatures (T<24oK) for alloys with 26, 28
and 3oat.%Pt. Both the a - y transition and the transition to the new phase exhibit hysteresis in the electrical resistivity curves.

Formation of PtSi in the Presence of A1

Synthesis and Electrocatalytic Properties
of Rare Earth Platinum and Palladium
Bronzes
K.-I. MACHIDA, M. ENYO, G.-Y. ADACHI
SHIOKAWA, Bull. Chem. soc. Jpn., 1987,

and J.
60, ( I ) ,

411-413
DyPt and DyPd bronzes DyM,X, (M=Pt, I'd;
X=O, S, Se or Te) were synthesised by a solid state
technique, except for DyPt,S,. They all had high
electrical conductivity, with e =0.3-2.6x Io-Qm,
and the oxide bronzes crystallised with a Na,Pt,O,
type structure. The Pt oxide bronzes in particular had
high activity for the methanol electro-oxidation, as
compared to ordinary Pt electrodes.

The High-Temperature Elastic Properties of Palladium Single Crystals
M. YOSHIHARA, R . B. MCLELLAN and F. R. BROTZEN,
Acta Metall., 1987, 35, (3), 775-780
A thin-line acoustic method was used to measure the
single crystal elastic moduli of Pd between
30-12ooK. The single crystal constants behave, at
high temperatures, in a classical manner, in contrast
to a large modulus defect observed in polycrystalline
Pd. The latter effect may be due to grain boundary
relaxation.

Magnetic Interface Anisotropy in PdKo
and PdlFe Multilayers
H. J. G. DRAAISMA, W . J. M. DE ]ONCE and F. J. A. DEN
BROEDER,
Ma@. & ' M a @ . Muter., 1987,66, (3),

3.

The formation of Pt silicides in the presence of Al using Al/pt/Si structures with different Al thicknesses
was studied. The Pt-Si and Pt-A1 reactions occur
simultaneously at zw0C and PtSi and PtAl formation is completed by 4w°C. With three equal layer
thicknesses the two alloys formed stay in contact and
are stable up to -5co°C. With twice or more Al
thickness to Pt and Si, the PtSi layer is completely
converted to PtAl, at 45oOC.

351-355
I'd/& and I'd e multilayer thin films containing
ultrathin, 2 - 1 2 Co and Fe layers were prepared by
vapour deposition in UHV. Their magnetisations
were measured at room temperature in fields parallel
and perpendicular to the film plane. The Pd/Co
multilayers show a transition of the preferred direction from lying in the film plane towards lying along
the film normal whe the thickness of the Co layer is
decreased below 8 1 . The Pd/Fe multilayers are
preferably magnetised in the film plane, although the
anisotropy decreases with lower Fe layer thickness.

Superconductivity and Antiferromagnetic
Order in the U(Pt, Pd), System

Structural and Electronic Properties of
Implanted Metal Hydrides

J. J . M. FRANSE, K. KAWWAKI, A. MENOVSKY, M. VAN

A. TRAVERSE and H . BERNAS,
1987, 129, 1-11

c.-A.

CHANG,

3. Appl.

Phys., 1987, 61, ( 5 ) ,

I 864-1868

-

and A. DE VISSER, 3.Appl. Phys., 1987, 61,
(8), Part IIA, 3380-3382
A phase diagram for the superconducting and antiferromagnetic states in U(Pt, J'd,)
XQO.10 is
presented. Superconductivity is depressed for
x>o.w5, whereas antiferromagnetism is observed for
O.OI<X<O.I. Specific heat experiments show a sharp
transition at the Nee1 temperature of 6.1K for
x=o.o5, in contrast to x=o.oz and 0 . 0 7 where rather
broad anomalies are observed at -3.6 and 5.5K.

SPRANG

Platinum Metals Rev., 1987, 31, (3), 146-154

f

3. Less-Common Met.,

A review of I'd and Ni low temperature H implanted
hydrides is presented, and comparisons between the
properties of both are discussed and related to various
methods of preparation. Similarities include superconducting transition temperatures and photon
energies, while differences include the phase
diagrams. Metastable hydrides can thus be prepared
with properties very similar to those of classically
charged hydrides. (33 Refs.)
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Preparation of Amorphous Ni-Pd-P Particles by Melt Ejection into Stirred Water
and Their Hardness and Thermal
Stability
A. INOUE, T. EKIMOTO, H . M. KIMURA, Y. MASUMOTO,
T. MASUMOTO and N . MIYAKE, Metall. Trans. A , 1987,

(31, 377-383
The preparation of amorphous spherical particles
by melt ejecting Ni-rich
with diameters 0.5-1.Ni-Pd-P alloys into stirred cold water with I vol.%
surfactive agent is described. The sphericity of the
particles was better than 98%. Particles with
diameters < I .omm have hardness, crystallisation
temperatures and heat of crystallisation similar to
those of amorphous ribbon of the same composition
and 40pm in thickness, but the onset temperature
and heat of relaxationare different. Thus the particles
have the same thermal stability as that of the amorphous ribbon but their structure is in a more
disordered state than the ribbon.

-

Electrical Resistance Anomalies and
Hydrogen Solubilities in the DisorderOrder System Pd,Mn
K. BABA, Y. SAKAMOTO, T. B. FLANAGAN, T. KUJI and A.
P. CRAFT, Scr. Metall., 1987, 21, (3), 299-303

Pd Mn was prepared and rolled into foils 100- 140opm
thick. The foils were then rolled in Ti foil and
disordered by heating under vacuo in a SiO, tube. As
temperature increased the order increased and thus
H I solubility increased, for temperatures below
critical T,. The maximum in the electrical resistance
is caused by scattering of electrons from the boundaries between the partially ordered domains, and the
disordered matrix increases the resistance, while
growth and ordering of the domains decreases the
resistance. There are no anomalous resistance
changes.

Superconductivity and Magnetism in
LuRh 1 . 2 Sn,. o

H. ARIMOTO, E. MIYAUCHI and H. HASHIMOTO, 3pn. 3.
Appl. Phys., Pt. 2. Lett., 1987, 26, (z), L103-Lroq
The effects of ambient gases on the emission properties of a Pd,, Ni , Si, Be, B , liquid metal ion source
were studied. 0, and water vapour had a significant
effect on the ion emission stability. A very stable and
reliable ion emission with a lifetime >roo hours was
obtained by operating the source at 8 x I O - ~ torr.

and w. R. DATARS, 3.Less-Common Met., 1987,
49-54
The electrical resistivity, magnetoresistance and upper critical field of single crystal LuRh ,,,Sn,,, were
studied. A superconducting transition temperature of
4.rK was observed and the critical field slope near
T, was r7kOe/K. There was a logarithmic decrease
in the resistivity with increasing temperature, with a
minimum at ZIOK.The low temperature "esistivity
and magnetoresistance suggest a weak itinerant
antiferromagnetic ordering below 5.zK.

Absorption of Hydrogen in Pd-Co and
Pd-U Alloys

Direct Observation of Reconstructed Surfaces in the Field Ion Microscope

R. FEENSTRA, D. G. DE GROOT, R. GRIESSEN, J. P.
BURGER and A. MEMOVSKI,
Less-Common Met.,

J. W I and
~ K. MULLER,
(I), 103-106

1987, 130, 375-386
The absorption of H, in structurally disordered
Pd,,Co,, Pd,Co,,, Pd,U, and Pd,U was studied
experimentally between 300--600K and up to 50bar
H? pressure. Pure U readily absorbs H,, while Co
does not; however absorution of H , is reduced more
in the Pd-U alloys than hthe Pd-& alloys. In Pd,U
no appreciable absorption could be detected.

Field ion microscopy was used at 2 x 16,"
mbar base
pressure at ZOKto observe Ir surfaces. Ir(1ro)r x 2
and Ir(roo)~x 5 reconstructed surfaces were imaged.
The observations agree with results obtained on
macroscopic single crystal surfaces. Evidence for a
I x z reconstruction of the Ir(Ir3) surface is shown.

Effect of Ambient Gases on Emission Properties of Pd-Ni-Si-Be-B LM Ion Source

3.

Electrical Resistance

and Hydrogen
in a PdSat*%Y

Solid Solution Alloy

3.LessCommon Met., 1987, 130, 79-87
The H, (protium and deuterium) solubility and electrical resistance measurements have been made on a
Pd-8at.OhY solid solution alloy over a range of
temperatures and pressures. A solubility enhancement effect occurs for the Pd-lat.%Y-H, system, and
enhanced resistance values at low temperatures occur
for Pd-8at.%Y-H, and Pd-lat.%Y-D,. Both effects
disappear at a critical value of H:metal atom ratio of
0.32, which may correspond to a diamagnetic to
paramagnetic transition. The effects disappear on
sample cooling but can be recreated by removing the
H and reannealing the sample.
M. DOYLE, R. C. J. WILEMAN and I. R. HARRIS,

Platinum Metals Rev., 1987, 31, (3)

N. ALI
1273

Appl. Phys. A, 1986, &I,

Electrochromism in Iridium Oxide Films
Prepared by Thermal Oxidation of
Iridium-Carbon Composite Films
Y. SATO, K. ONO, T. KOBAYASHI, H. WAKABAYASHI
H. YAMANAKA, 3. Electrochem. SOC.,1987, 134,

and
(3),

5 70- 575
Electrochromic Ir oxide fdms have been prepared by
thermal oxidation of Ir-C composite fdms, which
were obtained by evaporation of Ir from a graphite
crucible with an electron gun. The change in
transmittance of the Ir-C fdms begins after heating to
225OC or higher. The thermally oxidised Ir oxides
(TOIROFS) are amorphous when heated up to
3o0°C, and polycrystalline when heated at 35O0C.
The degree of electrochromism is closely related to
these structures. The coloration efficiency of the
TOIROFS lies in the range 13.5 to 15.4cm'/C at a X
of 633nm. Colour-bleach cycles of 4 x 10' were
recorded without degradation.
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Crystal Structure and Superconductivity
of New Ternary MTGe Germanides
(M=Ti, Zr, Hf and T=Ru, Os, Rh, Ir)
W. X. ZHONG, B. CHEVALIER, J. ETOURNEAU and P.
HAGENMULLER, Mater. Res. Bull., 1987, 22, (3),

331-336
ZrIrGe and HfIrGe crystallise with a TiNiSi-type
structure and exhibit a superconducting transition at
2.75 and 4.98K, respectively. TiIrGe and HfRhGe
have two allotropic varieties and their superconducting properties are strongly influenced by their crystal
structure. No superconducting transition above I .6K
was observed for TiTGe (where T = R u , Os, Rh),
ZrTGe(T=Ru, 0s) or HffGe(T=Ru, 0s). The
TiNiSi-type structure thus favours the occurrence of
superconductivity in ternary germanides.

Some Reactions of Ruthenium Cluster
Carbonyls under Mild Conditions
Coord. Chem. Rev.,1987, 76, 1-43
Substitution reactions of Ru cluster carbonyls with
t-butyl isocyanide, and of Ru,(CO) with a range of
isocyanides, tertiary phosphines, phosphites, arsines
and SbPh, resulted in a range of easily made new
complexes which were then characterised and the
facile reaction routes described. (174 Refs.)
M. I. BRUCE,

,,

A Double Cluster of Ruthenium and
Boron; [1-772-{(776-CgMe6)2Ru2
H,}-isocl-

OSO-~-RUB,~H,-~,~-(OE~)~I
M. BOWN, X. L. R. FONTAINE, N . N. GREENWOOD, P.
MACKINNON, J. D. KENNEDY

and M.

THORNTON-PETT,

J. Chem. SOC.,Chem. Commun., 1987, (6), 442-443

~
~ ~
u
~ for~ the system
~i
The
~~ novel double~cluster title compound,
i
obtained
~ in
BaO-RuO -Fe 0
with Less than 31YOyield as an unexpected product from the reaction
between the mononuclear Ru complex arachno-[(q*55m01'%Ba0 at 13000c in 'latinurn
C,Me,)CIRuB,H,I and closo-[B,,H,,l'- in ethanol,
Capsu1es; A
and has a unique non-carbonyl containing triangular
Leaching Study
{Ru,]cluster and a closo-type eleven-vertex {RUBI u]
D. VERWES, H. w. ZANDBERGEN and D. J. w . IJDO,
cluster joined at a common Ru atom.
Mater. Res. Bull., 1987, 22, (I), 1 - 1 0
The system Ba0-Ru01-Fe20,with <55mol.% BaO,
was investigated after heating at 130o0C in Pt capsules. The Ru valence was not constant and was
therefore considered as an extra variable. Thus the
system is considered as a description of the equilibria
and not as a ternary phase system. Three quaternary
compounds were determined and a new ternary compound was found.

CHEMICAL COMPOUNDS
Cobalt, Rhodium and Iridium. Annual
Survey Covering the Year 1985
1. T. MAGUE, J. Organomet. Chem., 1987, 324, (I-3),

57-282
A review covering continuing studies in Rh, Ir and
Co organometallics covering literature, including
dissertations, published in 1985 is presented. The
range of complexes covered include metal-C ubonded, metal carbenes, metal isocyanides, metal
carbonyls and related compounds, nitrosyls and
aryldiazos, alkenes, alkynes, n-allyls, carbocyclics,
metallaboranes and -carbaboranes and other
miscellaneous complexes. (822 Refs.)

Reactivity of
with Benzene

Pentaammineosmium(I1)

and H. TAUBE, 3.Am. Chem. SOC.,
1883-1885
The reduction of Os(NH,),(CF,SO,), with Mg in
the presence of excess benzene gives a deep orange
coloured solution containing [Os(NH ,) (7 benzene)](TFMS),(x). NMR and i.r. spectroscopies
were performed, and compound ( I ) in acetone
liberates benzene and forms complex [Os(NH,),(7!acetone)]' +. Compound (I)will react with a variety
of ligands, and especially amides and esters.
W. D. HARMAN
1987, 109, (6),

Platinum Metals Rev., 1987, 31, (3)

ELECTROCHEMISTRY
Electrochemical and Surface Science Investigations of PtCr Alloy Electrodes
M. T. PAFFE'IT, K. A. DAUBE, S. GOTTESFELD and C. T.
CAMPBELL, J. Electroanal. Chem. Interfacial Electrochem., 1987, 220, (2), 269-285

Electrodes of supported Pt, modified with Cr, have
an increase in electrochemical activity for 0, reduction in phosphoric acid fuel cells, compared to Pt supported electrodes. A series of Pt,Cr(,.,) bulk alloys
(x = 0.9,0.65,0.5,0.2) were tested to clarify the role
of the Cr. Surface characterisation of the electrode
surfaces were performed by various techniques, and
the H ISO, electrolyte was also analysed. The surface
Cr was oxidised to Cr' oxide for various potentials,
and to soluble Cr6+ for potentials >+1.3V. Alloys
with Cr content >p.~
produce very porous Pt-rich
surfaces. Loss of Cr was also observed for Cr content
a.5.Ptu.2Cr,., gave Pt'+ and Cr6 species.
+

+

"Transparent" Metallic Electrocatalysts
A. HELLER, D. E. ASPNES, Y. DEGANI, J. D. PORTER and
T. T. SHENG, Extended Abstracts, Spring Meeting of
the Electrochem. Soc., Philadelphia, May 10-15 ,

1987, 87-1, 727
Highly transparent films of thickness 30-60 nm, of
Pd, Rh, Pb, Re on InP have been prepared. The films
contain 30-60% metal, yet transmit most of the light
of wavelengths between 2x0 and 750 nm. The Nms
contain three microstructural levels, and because the
particles and their aggregates are smaller than the
U.V. wavelength, and because they are not well connected, the film appears specular and transparent.
The films are prepared by photoelectrodeposition onto p-InP-photocathodes and exhibit normal catalytic
bahaviour and have normal crystal structures.
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~

Iridium-Based Small Mercury Electrodes
J. GOLAS, Z. GALUS and J . OSTERYOUNG, Anal.

Chem.,

1987, 59, (3,389-392
The preparation of Ir-based small Hg electrodes, for
use in electroanalyticalchemistry is described. Ir was
used as a base because of its very low solubility in Hg,
and because Hg can be electroplated onto Ir so that
it wets the surface. The prepared electrodes were
hemispherical and had the chemical properties of a
hanging Hg drop electrode. The amount of Hg used
was -50% of that needed to form a regular
hemisphere with the radius of the Ir base. The most
stable electrode was prepared by electrolysis of Hg in
O.IM HCIO, at -0.4V for 11-13 minutes using a
127 pm diameter Ir disk as substrate.

Electrooxidation of Methanol on Iridium

Electrochemical Properties and Corrosion Behaviour of Ruthenium-Titanium
Oxide Anodes
w. w . LOSSEW, Z . Phys. Chem. (Leipzig), 1987, 268,
(I), 1 2 9 - 1 4 1

Kinetic reactions of by-processes on RuO, based
anodes in chlor-alkali electrolytes have been studied.
The investigation of parallel electrode processes
allows the kinetics of the by-process to be established
by studying the dependence of its partial rate on the
overall current density. With the increase of the
overall current density, the rates of 0, evolution and
Ru dissolution increase much more slowly than the
rate for the anodic CI, evolution process, and thus the
specific Ru consumption and the current efficiency
for 0,evolution are decreased.

in Acidic Solutions: Electrocatalysis and

Surface Characterization by Infrared
Spectroscopy
A. ARAMATA, T. YAMAZAKI, K . KUNIMATSU and M.
ENYO, J. Phys. Chem., 1987, 91,(9), 2309-2314

Theelectro-oxidationofmethanol was studied on Ir in
H, SO, and HCIO, to examine the catalytic activities
of the electrode in various oxidation states, and of the
adsorbed CO, examined by i.r. spectroscopy. Ir had
a higher catalytic activity than Pt at low positive
potential regions, but its catalytic activity decreased
with time at a constant-potential polarisation, and
was inhibited by CO gas. Adding CO shifted the maxima in the i.r. spectra to higher wave numbers.

PHOTOCONVERSION
A New Photosynthesis-Like System for
the Light-Induced Reduction of Water to
Molecular Hydrogen
Angezu.
Chem., Int. Ed. Engl., 1987, 26, (3), 241-243
Two Zn porphyrinate-modifiedPt electrodes, one acting as a n-type semiconductor, the other as a p-type
semiconductor (cathode) were used in a
photosynthesis-like system for solar energy conversion to H, upon visible light irradiation. The cathode
compartment contains the ZnTPyP electrode surrounded by aqueous electrolyte of KCl, N,Ndimethylbipyridinium dichloride and highly dispersed platinised TiO, .
W. SCHUHMANN, H.-P. JOSEL and H. PARLAR,

Mechanism of Oxygen Reactions at
Porous Oxide Electrodes. Part 1. Oxygen
Evolution at RuO, and Ru,Sn, -x02
Electrodes in Alkaline Solution under Photo-Oxidation of Water Sensitised by
Cadmium Sulphide Dispersions
Vigorous Electrolysis Conditions
A. MILLSand G. WILLIAMS, J. Chem. soc., Chem.
M. E. G. LYONS and L. D. BURKE, J. Chem. soc., Faraday Trans. I , 1987, 83, (2), 299-321
The electrocatalytic performance and long-term
stability of thermally prepared RuO, and
Ru,Sn,-,O, coated Ti anodes with respect to 0,
evolution in strongly alkaline solution at elevated
temperatures under vigorous electrolysis conditions
has been studied. Adding a controlled amount of an
inactive oxide improves the long-term stability and
electrocatalytic activity of RuO, electrodes. RuO,
electrodes could possibly be used in large-scale water
electrolysis cells.

Cathodic Metal Oxide Electrocatalysts vs.
Metals in Chlor-Alkali Membrane Cell
Technology
A. NIDOLA and R. SCHIRA,

Extended Abstracts, Spring
Meeting of the Electrochem. Soc., Philadelphia, May
10-15, 19879 87-19 552-553
A cathode for use in chlor-alkali membrane cells is
described. It consists of a Ni substrate with a
roughened surface, coated with RuO, for the H
evolution reaction, ZrO, as an electrochemical
stabilising agent and La sesquioxide as a mechanical
stabilising agent.

Platinum Metals Rev., 1987, 31, (3)

Commun., 1987, (ti), 606-608
A dispersion of CdS in alkali, of ~ H > I zwas
, used to
sensitise the photo-oxidation of water to 0, by a
sacrificial electron acceptor, PtCl: -. Heat treatment
and platinisation of the C d S particles prior to irradiation markedly improved (20-40 times) their sensitising power. Below pH 12 no 0, evolution was
observed. After prolonged use at pH 13 the Pt/CdS
loses the capacity for water photo-oxidation.

Photocatalytic
Hydrogenation
of
Ethylene on the Bimetal-Deposited
Semiconductor Powders
R. BABA,

s. NAKABAYASHI,

A. FUJISHIMA and K . HONDA,

3. Am. Chem. SOC.,1987, 109,(8),

2273-2277

The photocatalytic hydrogenation of ethylene was
studied on bimetal loaded/TiO, powders and on
monometal loaded samples, using Pt, Pd, Cu and Ni.
Pt and Cu co-catalysts produced ethane selectively.
When the selectivity of C,H, production over CH,
was optimised by the Pt/Cu catalyst, the volume of
H , concurrently evolved diminished. This suggested
that the Pt surface was suitable for the
photohydrogenation of C,H,.
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Gas Sensors Based on Catalytic MetalGate Field-Effect Devices

s. PIAZZA and H. TRIBUTSH, 3. Appl. Electrochem.,
1987, 173 (3), 613-624
RuS, crystals were grown and doped to produce
p-type conductivity. An impedance study of the
p-RuS, /aqueous electrolyte interface confirmed the
existence of a Fermi level pinning of the semiconductor. The photocurrent is limited by the moderate
quality of the barrier which allows forward currents
flowing through the interface.

I . LUNDSTReM, M. ARMGARTH, A. SPETZ and F . WINQUIST, Sens. Actuators, 1986, 10, (3&4), 399-421

Photoelectrochemical
P-RuS 2

Properties

LABORATORY APPARATUS
AND TECHNIQUE
Optimization of
Ammonia-Sensitive
Metal-Oxide-Semiconductor Structures
with Platinum Gates
and I . LUNSTRBM, sens. Actuaton, 1987, 11, (4), 349-365
NH, gas sensitive MOS capacitors with Pt as a thin
active metal gate were studied. Pt thicknesses of
10-3onm were favourable for a large response to a
small NH concentration.
A. SPETZ, M. ARMGARTH

,

Optical-Fibre Flammable Gas Sensor
F. FARAHI, P. AKHAVAN LEILABADY, J. D. c. JONES and

3.PhyS. E ,

1987, 20, (4,435-436
The sensing element of a flammable gas sensor is a
Immm monomode fibre coated with Pt. The rate of
the exothermic reaction of the hydrocarbon gases
with 0, is increased in the presence of Pt, and the
resultant heat is transduced to a phase retardance by
a fibre-guided light beam, which is recovered interferometrically.
D. A. JACKSON,

A Solid-state Proton Conductor Sensor
with an Ammonia Sensitivity at Room
Temperature
and w. L. WORRELL, Chem. Lett. Jpn.,
1987, (2), 319-322
A new type of solid-state gas sensor using an antimonic acid proton conductor has been used to
detect small amounts of NH, in air at room
temperature. The sensor has a four-probe type structure with two outer Pt electrodes and two inner Ag
probes. The sensor response varied with NH, concentration from 50 ppm to 5030 ppm in air.
N . MIURA

Ion Beam Mixing of Pt with Rent5 N4
Alloy
v. SRINIVASAN and R. s. BHATTACHARYA, Surf. Inter.face Anal., 1987, 10, (2 & 3), 131-134
Ion mixing was studied in the Pt-Rent! N4 alloy
system. The substrate, Rent! N4, is a Ni-base
superalloy with about 66% of ordered y' precipitates
by volume. The average precipitate size is 0.42pm.
Mixing was performed by IMeV Pt ions at two different doses and followed by Rutherford back scattering and Auger sputter profiling.

-

+

Platinum Metals Rev., 1987, 31, (3)

A review of the properties of gas-sensitive semiconductor devices with catalytic metal gates (Pt,Ir, Pd),
mostly of structure metal-SO,-Si, is presented. Emphasis is on field effect structures sensitive to Hcontaining molecules, such as H , , N H , , HIS,
alcohols, ethylene, etc. The principles of H sensors
with Pd gates are described and NH, sensitive field
effect devices with thin catalytic metal gates are
discussed. (66 Refs.)

Interferometric
Sensor

Fibre-Optic Hydrogen

F. FARAHI, P. AKHAVAN LEILABADY, J. D. c. JONES and
D. A. JACKSON, J. Phys. E , 1987, 20, (4), 432-434

A H , sensor has been developed, where the sensing
element is a Pd wire mechanically attached to a
monomode optical fibre. In the presence of H,the Pd
is converted to Pd hydride with resulting changes in
the physical dimensions of the wire. These dimensional changes produce a longitudinal strain in the optical fibre, which is transduced to a phase retardance
in a light beam guided by the fibre, and which is
recovered interferometrically.

The Effect of 0 s Addition on Sputtered
Iron Oxide Films
and A. TERADA, 3. Appl.
Phys., 1987, 61, (8), Part I I B , 3825-3827
The average grain size of sputter deposited y-Fe, 0,
films is markedly decreased by 0 s addition. The
grains grow during the reduction process from aFe * 0 , to Fe ,0, and maintain the same size in subsequent oxidation from Fe ,O, to y-Fe,O,. The reduction temperature decreases by I W ~ at
C >o.88at.%Os
addition. Thus the grain size of r-Fe,O, films
decreases from 84 to 35nm as the 0 s content increases
from o to over 0.88at.Yo. An accelerating effect on the
reducing reaction increases the saturation magnetistion and the squareness ratio of y-Fe,O, films. Thus
an 0s-added y-Fe,O, thin-film disk has higher output voltage and signal-to-noise ratio than other disks.
0. ISHII, F. YOSHIMURA

JOINING
Enhanced Dry Solder Wetting Using
AuIPt Coating Layer
Res. D i d , 1987, (z75), 158
A thin Pt film can be incorporated between an antioxidant layer and a conducting layer to achieve dry
solder wetting, which overcomes the problems of outdiffusion through the overcoating layer to the surface
where they are oxidised and thus prevent subsequent
wetting and joining by solder. A Au/Pt/Cu interface
can be formed with only interdiffusion between the
Cu and Pt and no outdiffusion of Cu to the Au surface. The Au/Pt/Cu layers can be deposited by any
technique and the layers are 1000-20cd thick.
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HETEROGENEOUS CATALYSIS
Is There a Single Mechanism of Catalytic
Rate Oscillations on Pt?

Development of a Wetproofed Catalyst
Recombiner for Removal of Airborne
Tritium

S. B. SCHWARTZ

K . T . CHUANG, R. J . QUAIATTI, D. R. P. THATCHER and
L. 1. PUISSANT, Appl. Catal., 1987, 30, (z), 115--224

and Characterization Of
Formed
the
Chemical Reduction of Chloroplatinic
Acid

A catalyst system capable of removing airborne
tritium from nuclear fusion experiments, converting
it in a recombiner to water vapour, which is then adsorbed, has been developed for use at ambient
temperatures. Wetproofed Pt/C and Pt/SiO, catalysts
were prepared and their activities measured with H, .
Pt/C was comparable to conventional Pt/AI 0,under
similar conditions. The Pt/SiO, was similar to the
Pt/C but its activity could be increased by a factor of
5 by exposure to air at 150°C containing 50-200 ppm
H,. The activities ofthe catalysts when exposed to liquid water or air at 100% humidity were maintained.
The weturoofer catalvst recombiner enables the
operation to be performed at room temperatures.

and L. D. SCHMIDT, surf. sci., 1987,
183, (1/2), L269-L278
Experiments are summarised which show that the
NO+CO reaction on clean pt(100) or on clean
polycrystalline Pt can exhibit oscillations at all
pressures between 1 0 - ' and I torr and that this is
caused by the hexagonal I x I surface phase transition. Many of the rate oscillations on Pt surfaces may
arise from the adsorbate induced I x I hexagonal
surface phase transition of Pt(10o).

-

-

Synthesis

P . R. VAN RHEENEN, M. J. McKELW and W . S. GLAUNSINGER, J . sold state Chem., 1987, 67, (I), 151-169

Pt s heres of diameter -20-30&

Pt strands of
-601 diameter and Pt composites of 100-2001
size could be synthesised from the chemical reduction
of chloroplatinic acid, where careful control of the
nature of the reducing agent, the presence and type
of protective agent and the reduction conditions were
undertaken. The optimum protective agent was
polyvinylpyrrolidone. The distribution of particle
diameters for the spherical Pt can be described by a
log-normal distribution function. It may be possible
to incorporate unprotected Pt or other metal alloy
particles in the hydrosol state into biological systems,
such as vesicles, to give high catalytic activity.

-

Catalytic Dehydration of Acetic Acid on a
Graphitized Platinum Surface
and W. H. WEINBERG, J . Phys.
Chem., 1987, 91,(9, 1153-1158
A continuous flow microreactor was used for the
steady-state catalytic dehydration of acetic acid to
ketene and water at 8 x 1 0 - ' and 7 x 1 0 - ' torr
pressure and 500-800K. A polycrystalline Pt wire
with a monolayer of graphite acted as catalyst.

J. J. VAJO, Y. K. SUN

Selective Aromatization of Light Paraffins on Platinum-Ion-Exchanged GalliumSilicate Bifunctional Catalysts
T. INUI, Y. MAKINO, F. OKAZUMI, s. NAGANO and A.
MIYAMOTO, Id.Eng. Chem. Res., 1987, 26, (4),
647-652
The direct conversion of propane to aromatics was investigated on Ga-ion exchanged H-ZSM-5, Pt-ionexchanged H-ZSM-5, Ga silicate and Pt-ionexchanged Ga silicate. Pt/Ga silicate had the best performance; the conversion of propane and selectivity
to aromatics was 92.3% and 60.7%, respectively at
6ooOC. Pt/H-ZSM-s was much more active than Ga
silicate, but was not selective for aromatisation. Pt/Ga
silicate was also effective for the aromatisation of light
paraffins. The Pt in Pt/Ga silicate reduces catalyst
decay and regenerates the decayed catalyst with air.

Platinum Metals Rev., 1987, 31, (3)

,

Silica-Supported Alloy Catalysts for
Triglyceride
Hydrogenation:
The
Preparation and Properties of Pd-Ag and
Pd-Ni Systems
and 1. M. WINTERBOTTOM, 3.Chem.
Technol. Bwtechnol., 1987, 37, (4), 257-270
The binary metal systems Pd-Ag and Pd-Ni were
prepared on a Si support with a total metal loading of
2.5%. Twelve catalysts of each were prepared covering the range o-rooat.%Pd. The catalysts were
characterised by various techniques, and their activity and selectivity were measured for the hydrogenation of soya bean oil in stirred and shaken batch
reactors at Iatm H, pressure and ICCJ-I~O~C.
The
Pd-Ag system had an activity maximum in the
go-Iooat.%Pd range, while the Pd-Ni system had
constant activity for alloys containing o-60at.YoNi.

A. I. THOMSON

Effect of Hydrogenation Catalyst Activity
on Adsorption and Surface Reaction
Rates
Chem. Eng.
Sci., 1987, 42, (21, 293-306
Dynamic studies of the hydrogenation of cr-methyl
styrene over a Pd/A120, catalyst prepared from
PdCl , in a three phase slurry reaction were performed. Measurements were taken at 22,38 and 5o°C. Increasing the reduction temperature of PdC12 to Pd in
H, from 250-@0-51o~C decreased Pd dispersion
and reduced the equilibrium adsorption, etc.

S.-Y. CHEN, J. M. SMITH and B. J. McCoy,

Hydrogenation Activity and Acidity of
Bifunctional Catalysts
and H. DAUNS, Erdoel Kohle Erdgas
Petrochem., 1987, 40, (3), 1 1 1 - 1 1 4
The hydrogenating and acidity characteristics of two
Pd/LaY zeolite catalysts containing 0.27 and
1.3owt.YoPd were investigated by a simple method
for ethylbenzene conversion. Ethylbenzene acted as a
probe molecule in H,and in an inert gas atmosphere,
where it was hydrogenated to ethylcyclohexane and
disproportionated to benzene/diethylbenzenes.

J. WEIWMP
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Sulfur Poisoning of Supported Palladium
Methanol Synthesis Catalysts
M. N. BERUBE, B. SUNG and M. A . VANNICE, Appl.
Caial., 1987, 31, (11, 133-157
The deactivation of Pd dispersed on SiO,, q-AI,O,,
SiO,-Al,O,, TiO, and Nd,O, was studied in the
presence of ippm H, S during CO hydrogenation at
5 q K , I.5MPa and a H,:CO ratio of 3. Activities
and selectivities without S were first established.
Pd/SiO, and Pd/Nd,O, were most selective to
methanol, while Pd/TiO, was the most active CO
hydrogenation catalyst, giving CH,OH, CH, and
CH ,OCH ,. Addition of H ,S reduced methanation
activity by 50%, but all oxygenate activity was lost,
giving a marked selectivity shift to CH, . Pd/SiO, was
more S tolerant and stabilised at 40% of its initial
methanol activity. The Pd catalysts are more active
than other metals when H, S is present. There may be
at least two different types of active sites for CO
hydrogenation.

-

-

Dehydrogenation of Cyclohexane on
Alumina-Supported Rhodium Catalysts.
Effect of Oxidation-ReductionTreatment
on the Catalytic Activity

Evidence for the Role of a “Hydridic”
Hydrogen on the Selective Hydrogenation of Ethyl Acetate to Ethanol with the
Bimetallic System Rh-Sn Supported on
Silica
J. P. CANDY, 0 . FERRETTI, G. MABILLON, J. P. BOURNONVILLE and J. M. BASSET,
Less-Common Met.,

3.

1987, 131, 426-427
Catalyst Rh-Sn/SiO, resulting from the interaction of
Sn(n-C,H,), and Rh/SiO,, is more active and selective than Rh/SiO, for the hydrogenation of ethyl
acetate to ethanol. Conversions of IW% and 98%
selectivities are attainable, depending upon conditions. There is an inverse relationship between the
amount of Sn fixed and the amount of H “weakly”
adsorbed on Rh, and a linear relationship between the
amount of Sn fixed and the amount of “strongly” adsorbed H. The selectivity for ester hydrogenation to
alcohol may be due to the “strongly” adsorbed H
resulting from the presence of Sn.

Selective Synthesis of Acetic Acid in High
Pressure Carbon Monoxide Hydrogenation over a Rh-Mn-Ir-LilSiO Catalyst
T. NAKAJO,K.-I. SANO, s. MATSUHIRA and n. ARAFAWA,

A. MAEDA, K . KUNIMORI and T . UCHIJIMA, Chem. Lett.
Jpn., 1987, ( I ) , 165-166
The cyclohexane dehydrogenation and H ,
chemisorption on Rh/Al ,0, catalysts was studied as
a function of reduction temperature (373-773K)
preceded by 0, treatment at 673K. The catalytic activity increased by a factor of 5 after reduction at
773K, while there was almost no change in the H,
chemisorption on varying the reduction temperature.

3. Chem. SOC.,Chem. Commun.,

Preparation of Highly Active Hydrogenation Catalysts by Immobilization of
Polymer-Protector Colloidal Rhodium
Particles

Electronic Effects on CO Hydrogenation
over Ru-Metal Oxide Catalysts

H. HIRAI, M. OHTAKI and M. KOMIYAMA, Chem. Lett.

JP~.,1987, (I),

149-152
Colloidal Rh particles were firmly immobilised onto
a polyacrylamide gel having amino groups at pH 4-9.
The resultant catalysts had high activities for olefin
hydrogenation, 2-22 fold larger than a Ru/C catalyst
at 3ooC under Iatm, and could be used repeatedly
without measurable decrease in the activity.

Hydrogenation of Carbon Dioxide into
Light Hydrocarbons at Atmospheric
Pressure
over
Rh/Nb205
or
CulSi02-Rh/Nb20,Catalyst
and K. KIMURA, 3.
Catal., 1987, 104,(21, 339-346
The two title catalysts give C, + hydrocarbons, mainly C,H, and C,H, with 30-50% selectivity at
2so-350°C and atmospheric pressure. The activity
and selectivity of the Cu/SiO , containing catalyst are
significantly greater than of the Rh/Nb,O,alone.
The Cu/SiO,-Rh/Nb,O, catalyst is composed of two
layers and the Cu/SiO, is at the inlet of the catalyst
when it converts CO, into CO.

F. NOZAKI, T. SODFSAWA, S. SATOH

Platinum Metals R e v . , 1987, 31, (3)

1987, (9), 647-649
A highly efficient Rh-Mn-Ir-Li/SiO, catalyst for the
direct synthesis of acetic acid from syngas has been
developed. Acetic acid was produced with a >65%
selectivity in C efficiency and with high space time
yield, a typical value being 13og/dm’cat/h at 28ooC
and Icokg/cmI pressure, a space velocity of I O ‘ ~
and a H,:CO ratio of 1:9. The Mn, Ir and Li act
synergistically towards the Rh/SiO,

.

3.Chem. soc., Chem.
Commun., 1987, (9, 347-348
The electronic structure of supported Ru catalysts is
shown to be markedly affected by the nature of the
metal oxide support, and the specific activity of CO
hydrogenation increases as the electron density of the
Ru particles decreases. Seven supports were investigated, including TiO, , MgO, SiO, , etc.

Y. M I , H. MIYAKE and K. SOGA,

The Catalytic Hydrogenation of Benzene
over Supported Metal Catalysts. 111. GasPhase Hydrogenation of Benzene over
Silica-Supported Ru-Cu Catalysts
M. c . SCHOENMAKER-STOLK, J . w. VERWIJS and J. 1. F.
SCHOLTEN, Appl. Catal., 1987, 30, (2), 339-352

The gas phase hydrogenation of benzene over RuCu/SiO, was studied from 3w-qwK and total
pressure 13okPa. Two catalysts, one with 10%RU
surface covered by Cu, the other with -70% CU
coverage were prepared. With I I % Cu coverage the
lifetimes of the catalysts are considerably increased
without seriously affecting the activity/Ru surface
atom. A shift in the Cu electron binding energy is
observed, indicating a small electron transfer from
Ru to Cu; at 68YoCu coverage this shift disappears.

-
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Chemisorption and Catalysis by Metal
Clusters. Hydrogenation of Carbon
Monoxide and Carbon Dioxide Catalysed
by Supported Ruthenium Clusters Derived from Ru,(CO),~and H , R U ~ ( C O ) , ~
S. D. JACKSON, R. B. MOYES, P. B. WELLS and R.
WHYMAN,
Chem. Soc., Faraday Trans. I, 1987,83,

3.

(31, 905-911
The properties of catalysts containing active clusters
derived from Ru, (CO) ,z and H, Ru ,(CO) , supported on SO,, Al,O, and TiO, are described. The
clusters, with ligand-COY ligand-C and supportcluster interaction, are thus protected from sintering
and are stable under a range of reaction conditions,
giving highly reproducible activity for CO and CO,
hydrogenations. After preparation the catalysts have
an initial none-steady state when C is progressively
retained and activity rises to a maximum, then
declines to a steady-state value.

HOMOGENEOUS CATALYSIS
Reduction of Nitroaromatics with
Poly-(vinylpyridine). Complexes of
Palladium@) and Platinum(I1)
C. R. SAHA and s. BHATTACHARYA, 3.Chem. Technol.
Bwtechnol., 1987, 37, (4), 233-245
Pd(I1) and Pt(I1) anchored to 2- and 4-vinylpyridine
polymers of different molecular weights were used for
the H, reduction of various nitroaromatics and benzaldehyde in ethanol at 50%. Pd(I1) complexes were
far more effective than their Pt(I1) analogues and the
activity decreased with increasing polymer molecular
weight. The nitroaromatics were selectively and
almost completely reduced to anilines.

Aldehydes via Palladium Catalysed
Reductive Carbonylation of Esters
1. L. GRAFP and M. G. ROMANELLI, J . Chem. soc.,

337-338
Chem. Commun., 1987, (9,
A route to produce acetaldehydefrom synthesis gas at
low pressures is presented. The aldehydes and acetic
acid are obtained in high selectivity from the
Pd(OAc), catalysed reaction of esters and syngas.
The acetic acid can be esterified with methanol and
recycled as methyl acetate. The Pd catalyst gives
acetaldehyde selectivities of 70-80%.

EMiciently Catalytic C-H Activation.
Direct and Mild Carbonylation of
Benzene
and
Cyclohexane
by
RhCI(CO)(PMe,) under Irradiation
SAKAKURAandM. TANAKA, Chem. Lett. Jpn., 1987,
249-252
A high turnover number was achieved in the photoassisted carbonylation of C-H bonds of benzene
catalysed by RhCI(CO)(PMe,), under mild conditions (Iatm, 37OC) to give mainly benzaldehyde.
Cyclohexane could also be carbonylated under the
same conditions.
T.

(2),

A New Homogeneous Rhodium Catalyst
for Formation of Ethylene Glycol from
Synthesis Gas: Novel Effect of Imidazole
Promoters
and K. SAEKI, 3.
Organomet. Chem., 1987, 322, (3), C32-C36
A homogeneous Rh catalyst, when treated with a
large excess of a imidazole compound shows high
activity for the formation of ethylene glycol from
synthesis gas. Results suggest that HRh(CO),
(imidazole) plays an important role in ethylene glycol
formation.
Y. KISO, M. TANAKA, T. HAYASHI

Asymmetric Hydrogenation Catalyzed by
Aminophosphine-Phosphinite Rhodium
Complexes Derived from Natural Amino
Alcohols
and L. COLOMBO,
Gaze. Chim. Ital., 1987, 117, ( 2) , 129-133
The asymmetric catalytic reduction with Rh
aminophosphine-phosphinitecomplexes was studied
to find the best conditions for complete conversion
with the highest enantiomeric excess. A new
aminophosphine-phosphiniteligand was synthesised,
and the Rh complex, Rh [(SS)-biprolophosl(I) was
prepared. The stereodifferentiating ability of (I) in
asymmetric hydrogenation was dramatically affected
by the solvent. CU(I)complexes of aminophosphinephosphinite were used as a source of chiral ligands in
asymmetric hydrogenation with Rh complexes.
E. CESAROTTI, A. CHIESA, L. PRATI

Alcohol Electrooxidation Catalysts from
Degraded Polyanionic Chelating Ligand
Complexes. The Uncertainty for Catalyst
Identification that Accompanies a DecomStereospecifc
Palladium-Catalyzed posing Catalytic System
Coupling Reactions of Vinyl Iodides with F. C. ANSON, T. J. COLLINS, S. L. GIPSON and T. E.
Acetylenic Tin Reagents
KRAFFT, I n o ~ Chem.9
.
1987, 26, (513 731-736
J. K. STILLE and J. H. SIMPSON, 3. Am. Chem. soc.,
The electro-oxidation of trans-Os(q' -CHBA-Et)-

1987, 109, (71, 2138-2152
The Pd-catalysed coupling of alkenyl iodides with
alkynylstannanes takes place under mild conditions,
stereospeciflcally and chemoselectively to give high
yields of conjugated enynes. The reaction of (E)-or
(Z)-vinyl iodides with alkynyltrimethylstannanesin
the presence of catalytic amounts of bis(acetonitrile)(dichloro)Pd(II) is completed in a few minutes
at 22OC, giving geometrically pure products.

Platinum Metals Rev., 1987, 31, (3)

( p ~ ) ~where
,
H,CHBA-Et = 1,2-bis(3,5-dichloro2-hydroxybenzamido)ethane, in the presence of
alcohols produced several catalytic systems for the
electro-oxidationof alcohols. The 0s complex underwent a multistep ligand oxidationhydrolysis sequence. The degradation sequence and catalytic
reactions were studied. primary alcohols were condensed to aldehydes at high alcohol concentrations.
Cyclohexanol was oxidised to cyclohexanone.

153

Synthesis of Ketones and Esters from
Olefms, Carbon Monoxide and Alcohols
by Using Ruthenium-Iodide Catalysts

Stable Silicon Solar Cells with High
Temperature Survivability

and Y. UCHIDA, J .
Mol. Caral., 1987, 40, (2), 243-254
Ru-iodide systems catalyse the reaction of olefins, CO
and alcohols to give esters and ketones. Using PhI
and CH,I for the carbonylation of ethylene with
methanol gives a mixture of methyl propionate and
diethyl ketone, the ratio of which depends upon I:Ru
ratio. Using ionic iodides, such as NaI, gives methyl
propionate selectively, and the catalytic activities increase with increasing iodide concentration.

20,

M. HIDAI, Y. KOYASU, K. CHIKANARI

Ruthenium Catalyzed Oxidation of
Alkanes
P. H. J. CARLSEN,

Synrh. Commun., 1987,

17, (I),

19-23
A Ru catalysed oxidation of alkanes in CC1,-CH, CNwater is described. The products are a mixture of tertiary alcohols and ketones. Norbornane and bicyclo12.2.2.loctane are oxidised to the corresponding
ketones, while adamantane is transformed to
I-adamantanol.

FUEL CELLS
Carbon-Based Electrodes
Carrying
Platinum-Group Bimetal Catalysts for
Oxygen Reduction in Fuel Cells with
Acidic or Alkaline Electrolytes
and A. K. SHUKLA, J. Power Sources,
1987, 19, (4, 279-285
The electrochemical activity for 0 reduction in acid
and alkali electrolytes at C electrodes with Pt-Ru and
Pt-Pd bimetal catalysts was measured as a function of
electrode composition. Electrodes containing
4Wf.%Pt +6wt.%Pd exhibit the maximum catalytic
acuvity, which is also higher than that of the individual metal catalysts.
K. V. RAMESH

ELECTRICAL AND ELECTRONIC
ENGlNEERING
Platinum-Tungsten Electrodes for the
Alkali Metal Thermoelectric Converter
R. M. WILLIAMS, B. JEFFRIES-NAKAMURA, B. L.
WHEELER, M. E. LOVELAND, C. P. BANKSTON and T.
COLE, Extended Abstracts, Spring Meeting of the

Electrochem. Soc., Philadelphia, May 10-15, 1987,
87-19 795
High power, co-sputtered W-Pt electrodes for the
alkali metal thermoelectric converter (AMTEC) are
reported. The electrodes provide stable power densities of o.gW/crn’ over goh. The electrodes have
trilayer construction, consisting of an inner layer
0.1-0.2pm thick of W, an intermediate co-sputtered
Pt-W layer 1-Wm thick and an outer Pt layer
0.I -0.2pm thick. Pt-Na interactions were studied.

Platinum Metals Rev., 1987, 31, ( 3 )

J. L. TANDON

and K.

D. DOUGLAS,

Solar cells, 1987,

(9, 177-186

By incorporating a thin layer of reactively sputtered
TiN in the cell structure, stable solar cells could be
produced which had no degradation in their electrical
performance after heat treatments up to 6m0C for 15
mins. The TiN is initially sputtered on the entire
wafer area. The Ti, Pd and Ag were then applied, and
cells were fabricated onto I W Si. A junction -0.3pm
deep was formed on p-Si w fer by P diffusion.
Ti, 350A Pd and 35k
back metallisation was
Ag. The Pd acts as a barrier to 0, to prevent TiN
oxidation.

12001

2

Long-Life High-Reliability IridiumCoated M-Type Dispenser Cathode
s. KIMURA, T. HICUCHI and K . KOBAYASHI,
Toshiba R e v . , 1987, ( ~ s g ) 25-29
,
A long-life Ir-coated M-type cathode has been
developed for use in various electron tubes such as
space travelling wave tubes. The Ir coating is
0.1-o.5pm thick and is produced by sputtering. The
cathode, operating at a current density of o.8A/cm2
and 10ooOC or below has a I 5 o , m h life before the
emission decreases by 4%, which far surpasses that of
conventional 0s-Ru-coated M-type cathodes. The
long-life of this type of cathode is attributable to the
Ir-W alloy layer (the 6 I , phase) formed by alloying the
Ir coating with the W substrate.
Y OUCHI,

Reactively Sputtered RuOl Diffusion
Barriers
C. T. SO, E. T . 4 . PAN and M.-A.
Phys. Lett., 1987, 50, (r3), 854-855
The thermal stability of reactively sputtered RuO,
films was investigated as diffusion barriers in Si contact metallisations with an Al overlayer. Backscattering spectra of Si/RuO,/Al samples and electrical
measurements on shallow junction diodes with
<Si>/TiSi,,,/RuO,/Al contacts show that RuO,
films are effective diffusion barriers between Al and
Si for 30 minutes annealing at 6ooOC. Thus RuO, is
interesting for application as diffusion barriers in
VLSI technology.

E. KOLAWA, F.
NICOLET, Appl.

TEMPERATURE
MEASUREMENT
Stability of Industrial Grade Platinum
Resistance Thermometers in the Range

13-273K
1. VEPREK, Ctyogenics, 1987, 27, (4), 202-204

A comparison is made between the stabilities of five
two-lead industrial grade IWQ Pt resistance thermometers used from 13-273K. The static stability
was tested by storage over 3 months, and the dynamic
stability was tested by cycling the thermometers over
5 and 50 cycles in the range between room
temperature and liquid He temperatures.
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