ABSTRACTS
of current literature on the platinum metals and their alloys
PROPERTIES
The Adsorption of Nitric Oxide and
Nitrogen Dioxide on Polycrystalline
Platinum
D. T. WICKHAM, B. A. BANSE and B. E. KOEL,

surf. &I.,

Brillouin Study of Spin Waves in Sputtered CoNiPt Alloy Films
s. ISHIKAWA and
om, J- &PI. P b . , 1990, 61, (11, 410-413
A. MURAYAMA, M. MIYAMURA,

Y.

The characteristics of sputtered CoNiPt films for
high-density longitudinal recording media have been
studied by Brillouin scattering. The spin-wave spectra are broadened to a width of 13 GHz, which is
much larger than the 3 GHz of a vapour deposited
fdm. TEM shows the sputtered f i l m consists of
separated Co crystallites of diameter 50-100di. Spin
wave damping in the sputtered film is caused by the
film structure. The film is elastically homogeneous.
Segregation of the nonmagnetic Pt-related alloys
takes place between the Co crystallites. The exchange
I O - ~Oe cm* in the sputstiffness constant was 2 . 4 ~
tered film.

1989,223, (I/z), 8 2 - 1 0 0
New temperature programmed desorption studies of
NO and NO, adsorption on polycrystalline Pt are
reported. NO adsorption is irreversible for NO exposures <O.IZLat IZOKyielding only N, and 0,
upon heating. Reversible NO adsorption occurs at
>o. IZL NO exposure. Two NO desorption states occur with peaks at 470 and 300K. No desorption of
NO, resulting from oxidation of NO was observed at
any coverage. NO, adsorption at IZOKis largely irreversible below monolayer saturation coverages.
However, a small NO, desorption peak is observed at
300K at a monolayer coverage of NO,. NO and 0, Characterization of (MethylcyclopentaTPD spectra following NO, exposures are quite difand
Lowferent from those spectra obtained following NO or dieny1)trimethylplatinum
Temperature Organometallic Chemical
0, exposures.

Vapor Deposition of Platinum Metal

Ethylene Adsorption and Decomposition
on (2x l)Pt(llO)
Y. YAGASAKI, A. L. BACKMAN and R. I. MASEL, 7. Phys.

Z. XUE, M. J. STROUSE, D. K. SHUH, C. B. KNOBLER, H.
D. KAESZ, R. F. HICKS and R. s. WILLIAMS, 3. Am.

Chm.9 1990, 94, (31, 1 0 6 6 - 1 0 7 2
The adsorption and decomposition of C,H, on the
(2x1) Pt(11o) surface was examined by TPD and
EELS. The C,H, adsorbs molecularly to yield a mixture of di-o and r-bound C, H, . On heating some of
the adsorbed C,H, desorbs, some reacts to form
ethane and some decomposes to yield a mixture of
ethylidyne, ethan-I-yl-2-ylidyne and H, . Other
changes occur upon further heating. This is a different chemistry to that on the closed packed faces of
Pt,and other Pt faces. Thus the intermediates which
form when C,H, adsorbs on Pt depend strongly on
the surface structure and are not simply a combination of the chemistry Seen on the closed packed faces
of this metal.

(q -Methylcyclopentadienyl)trimethylplatinum,(q

Anomalous Behavior of Magnetization for
PtMnSb/CuMnSb Multilayer Films
and H. NJIMORI, J .
Appl. PhYS., 1990, 67, (11, 393-397
Metallic multilayer fdms of ferromagnetic PtMnSb
and antiferromagnetic CuMnSb were prepared by a
rf sputtering method, making different thicknesses
by using different numbers of PIand Cu sheets. Xray diffraction showed the films to have a [ I I 11 texture of the C~~-typeHeusler structure. The
magnetisation measured in the PtMnSb/CuMnSb
multilayers was larger than that in PtMnSb. The
temperature magnetisationdependence shows a bend
at 50 K, near the N&l temperature of CuMnSb.
K. TAKANASHI, M. WATANABE
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Chem. SOC.,1989,1x1, (24), 8779-8784
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MeCp)PtMe, (MeCp=CH,C,H,) has been synthesised and its physical properties and structure
determined. For deposition of metallic Pt, a stream of
Ar gas at ambient pressure was fmt saturated with
the vapour of (qs-MeCp)PtMe, at 23OC. This was
then conducted into a chamber containing H, such
that the ratio Ar:H, =4:1.A film of highly reflective
Pt metal was deposited on a heated ( I Z O O C ) substrate
placed near the outlet of the saturated Ar gas stream.
The films had high purity, containing < I at.% C.

Dynamical Behaviour of Pt-F&( 100)
Alloy Surface during Dissociative Adeorp-

tion of NO and Reaction of NO with H2
H. HIRANO, T. YAMADA, K.-I. TANAKA, J. SIERA and B.
E. NIEUWENHUYS, surf. &I., 1989, 222, (I),

L804-L808
Exposure of a clean P t o , ~ R h I u 1 0alloy
, 7 s (surface
~ ~ ) to
NO or NO+H, at >++OKproduced a sequential
change of the LEED pattern. Observations of the
LEED patterns along with results of AES studies
suggest that atomic N has equal affinity to Pt and Rh
atoms so that the atomic N does not distinguish the
Pt and Rh sites on the alloy surface. On the other
hand atomic 0 makes a stronger bond with Rh atoms
so that Rh atom segregation onto the surfaceis induced. By reacting randomly distributed Rh atom on
the Pt-Rh(10o) surface with oxygen, a surface compound is built.

98

Pt Si Formation: Diffusion Marker and
Radioactive Silicon Tracer Studies
M. A. E. WANDT, C. M. COMRIE, J. E. MCLEOD and R.
PRETORIUS, J. Appl. Phys., 1 9 , 67, (I), 230-236

The moving species during the formation of fmtphase Pt, Si by thermal annealing has been identified
using inert markers Ti, Co, Ge, As and radioactive
Si as a tracer. Experiments with thin-film structures
using a reference marker at the substrate Si/amorphous Si interface and a mobile marker near the
amorphous SiPt interface show a shift of the Pt
marker towards the surface of the sample. The
radioactive tracer, initially embedded in nonradioactive Si and metal, is moved from this position
and concentrates at the sample surface.

Adsorption Kinetics of CO on Pd(100)-S
Surface
ZHAI, T. YAMADA and K. TAMARU, J.
Catal. (Dalian, China), 1 9 8 9 , 10, (4), 352-356
Studies of the adsorption kinetics of CO on the surface of Pd(1oo) modified by S showed the formation
of CO precursor state molecules on the clean Pd(Io0)
surfaces formed during CO adsorption. Addition of S
adatoms on Pd(Io0) surface reduces the lifetime of
precursor molecules. No precursor molecules are
formed when S coverage on Pd(Io0) surface is >o. 16.
The effect of S adatoms on Pd( I 00) surface is stronger
than that on Ni surface.
R.4.

Magneto-Optical Properties of ColPd
Superlattice Thin Films
S.-C. SHIN

and A. C. PALUMBO, J. Appl. Phys., 1990,

67, (I), 317-320

CoPd superlattice thin films were prepared by electron beam evaporation of Co and Pd on quartz
substrates under vacuum, and the polar Kerr and
ellipticity hysteresis loops at wavelengths 780nm were
measured to assess their magneto-optical properties.
The remnant Kerr rotation was strongly dependent
on the Co and Pd sublayer thicknesses and on the
total film thickness. The maximum polar Kerr rotation of 0 . 4 3 ~was observed at the film thickness of
I IOA, where each bilayer was composed of 28L thick
Co and 98L thick Pd sublayers.

Perpendicular Magnetic Anisotropy in
Sputtered CoPd Alloy Films
S. HASHIMOTO, Y. OCHIAI and K. ASO,
Phys., 1989, 28, (91, 1 5 9 6 - 1 5 9 9

3pn. J . Appl.

Magnetic properties of CoPd alloy films prepared by
rf magnetron sputtering have been studied as a function of the Pd content. CoPd films showed extraordinarily large magnetostriction constants of the order
of I O in~ a Pd-rich composition. The strong perpendicular magnetic anisotropy is related to the
magnetostrictiveeffect. The CoPd films with perpendicular anisotropy can be used as perpendicular
magnetic recording media. Furthermore, thin CoPd
films of <IWA have high Kerr rotation and perfect
squareness of Kerr loop suitable for magneto-optics.
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Microscopic Properties of Co/Pd
Multilayers Studied by Ferromagnetic
and Nuclear Magnetic Resonance
H. A. M. DE GRONCKEL, C. H. W. S W S T E , K. KOPINGA
and W. J. M. DE JONGE, Appl. Phys. A, 1989, 49, ( 5 ) ,

467-472
The microscopic properties of CoPd multilayers
have been studied by ferromagnetic and nuclear
magnetic resonance. The anisotropy of the layer was
found to decrease for decreasing Co sublayer
thickness and a switchingof the magnetic preferential
direction occurred below 88L. The anisotropy was
also found to be a function of Pd layer thickness:
below 208L it increased with decreasing thickness attributed to a decrease in the Pd/Co interface contribution to the anisotropy. Hyperfine field spectra
showed that layers with [ I I I I texture are mainly
polycrystalline f.c.c. and that the Co “lattice” is
stretched due to neighbouring Pd atoms when Co
sublayer thickness is decreased. Comparison with
studies of almost single phased I1001 f.c.c. CoPd
multilayers suggests that the expansion of the Co
“lattice” is nearly isotropic.

AES Characterization of the Oxides
Formed on the Fe-40Cr-Pd and PdImplanted Fe-40Cr Alloys at 5OOOC
and J. B. MALHERBE, Appl. surf. sci.,
1989, 40, (1/2), 1-7
Auger electron spectroscopic(AES) studies of the oxide films formed on Fe-4oCr-Pd alloys that have been
oxidised in air at 500OC, showed that they consist of
a very thin Fe oxide at the oxidelgas interface, intermediate Cr-rich oxide and innermost PdO layer
next to the substrate alloys. Addition of 0.92 wt.% of
Pd to the Fe-4oG alloy was found to be very effective
at promoting the formation of a thinner oxide film.
~
imHigh doses of Pd implantation ( 1 0 ’ ions/cm’)
proved the oxidation resistance of the Fe-4oG alloy
by the formation of a thinner oxide scale.

S. C. TJONG

Reduction and Cluster Growth of
Palladium in Zeolite Y Containing Transition Metal Ions. X-ray Absorption Studies
Phys. Chem., 1 ~ , 9 4(2),
,
845-853
The effect of a second transition metal on the
reducibility and agglomeration behaviour of Pd in
zeolite Y was studied by EXAFS spectroscopy.
Zeolite Y was co-exchanged with Fez+ or Co’+ and
Pdz+ and with each ion alone. Dehydration in 0,
and reduction with H, was performed at different
temperatures up to 623K.Pd is partially reduced to
Pdo at mom temperature and forms small metal
clusters at higher temperatures. Only a small increase
in the reducibility of Pd is observed if Fe is present
in zeolite while co-exchange with Co results in a much
higher dispersion of the Pd(o) phase after high
temperature reduction. Diffusion of Pd ions into
zeolite containing aqueous Fe(I1) ions resulted in formation of a Pd(o) phase of larger crystallites at room
temperature by a redox reaction with Fe(I1).
K. MOLLER and T. BEIN,J.
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Kinetics of Adsorption, Thermal Desorption and Dissociation of NO on Rhodium,
Studied by Pulsed Field Desorption
and J. H. BLOCK, COlbq. P h p ,
colloq. c 8 , 1989, 50, (11), 147-151
The interaction of NO with stepped surfaces of a Rh
field emitter has been studied by pulsed field desorption (PFD) mass spectrometry. At 300<T<550 K and
pressure <1.3 x 10-' Pa, PFD mass spectra of the adsorbed layer were always dominated by NO+,
Rh,N"+ and Rho"+ ions (n,x=1,2). It is concluded
that part of the adsorbed NO undergoes dissociation
with subsequent deposition of 0 and N atoms on the
surface. At low coverages ( K O .I monolayer) NO adsorption was found to be predominantly molecular.
Using a probe-hole technique the equilibrium between NO adsorption and thermal desorption was
monitored. The temperature dependence of mean
lifetimes before thermal desorption was measured
and activation energy evaluated.

N. KRUSE, C. ABEND

Morphology and Charge Capacity of
Sputtered Iridium Oxide Films

3. VUC.
Sci. Technol. A . , 1989, 7, ( 5 ) , 3043-3047
Iridium oxide films deposited on stimulation wires by
rf-sputtering show markedly different surface morphologies and charge capacities in response to variations in deposition conditions. The morphology of
sputtered Ir oxide films (SIROFs) on composite wire
specimens consisted of well-defined closely packed
ellipsoidal platelets with various degrees of alignment, which is not observed in SIROF-coated
substrates having planar surfaces. The film appearance and electrochemicalproperties were found
to be strongly dependent on the H , O O , ratio in the
sputter gas. Increasing H,O:O, from o to 0.22
resulted in a marked rotation of the direction of net
alignment of the SIROF platelets and reduced anodic
and cathodic charge capacities. The anodic charge
capacities were remarkably linear with respect to the
logarithm of the cyclic voltammetry sweep rate.

J. D. KLEIN, S. L. CLAUSON and S. F. COGAN,

Solubility of Ruthenium Dioxide in Lead
Borosilicate Glasses
P. PALANISAMY, D. H. R. S A R M A and R. W. VEST, 3.
Am. Ceram. SOC.,1989, 7 2 , (9), 1755-1756
The solubility of RuO, in a Pb borosilicate glass and
the effect of 2%, 4%, 6% and 10% AI,O, dissolved
in the glass have been studied at 7w-10w0C. The
solubility showed an exponential dependence on
temperature. The dissolved alumina decreased the
solubility at any given temperature, however, the
solubility was essentially the same in all of the AI,O, containing glasses. The Kelvin equation was used to
deduce the concentration of RuO, in glass as a function of the curvature of the RuO, particles, and the
dependence was found to be quite small. The implications of the results in processing thick film
resistors using RuO, as the conductive phase and
these glasses as insulating phases on an alumina
substrate are discussed.
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CHEMICAL COMPOUNDS
Transformation of 0 S(C CCMe 3 ) to
an Exoalkylidene Thiete 1,l-Dioxide
Ligand by Pt-H Addition and Rearrangement Reactions
c. M. LUKEHART, A. T. MCPHAIL, D. R. MCPHAIL and M.
D. OWEN, 3. Chem. SOC.,Chem. Commun., 1990, (3),
215-217
Addition of a Pt-H bond to the CGC bond of an
alkynyl substituent of a dialkynylsulphone occurred
regioselectively to yield an exoalkytidene thiete
I , I-dioxide ligand following a subsequent insertion
and rearrangement of the second alkynyl substituent.
A proposed mechanism for the unusual formation of
the heterocyclic ligand is presented.

Conversion of Aquapentammine Complexes of Ir(III), Rh(II1) and Pt(1V) in
Aqueous Acid Solutions at Higher
Temperatures
N. YA. ROGIN, A. v. VERSHKOV and G. D. MAL'CHIKOV,
Izv. Vyssh. Uchebn. Zaved., Khim. Khim. Tekhnol.,
1989, (8), 18-21
Studies of primary systems in acid solutions of
[Pt(NH3),OHl(CIO4)3, IRh(NH3)5Hz OI(CI0,) 3
and [Ir(NH3),H,01(C10,),, were performed at
130-2w°C. In O.IM solution of HClO,, two parallel
aqueous processes were observed yielding internal
ammine, and metallic Pt, Rh and Ir. In HCI solutions, however, the replacement of internal ammine
occurred forming ammonia-chloride forms.

Preparation of Organopalladium Sols by
Thermal Decomposition of Palladium
Acetate

3.COllOid Interface
Sci.9 1989, 133, (2), 530-533
It has been shown that the thermal decomposition of
Pd acetate dissolved in various solventswith a boiling
point > I IOOCgives organo-Pd sol. In particular, using methylisobutylketone,uniform spherical particles
with a diameter of 260nm are obtained for Pd acetate
concentrations of 2-4x I O - ~ mol/dml.
T. TANO, K. S U M 1 and K. MEGURO,

Mixed-Metal Carbido-Carbonyl Clusters.
Part 4. Synthesis and Structural
Characterization
of
[Rh,C(CO)13IAu2 (PPh3)2 11
A. NMAGALLI, S. MARTINENGO, V. G. ALBANO, D.
BRAGA and F. GREPIONI,
Chem. soc., Dalton Trans.,

3.

1989, (121, 2343-2346
The new mixed-metal carbido-carbnyl cluster
species [Rh6C(CO),,{Au,(PPh3),}I
was prepared by
reaction of {Rh,C(CO),,l~-with [Au(PPh,)CII.The
crystal structure studies showed them to be orthorhombic with space group Fdd2, a = 22.335(4),
b=31.710(6), C=14.947(7).dir Z=8, R=0.045, and
R'=o.o47. The compound reacts easily with CO at I
atm and room temperature, yielding the bicapped
trigonal prism ~Rh6C(CO),,{Au(Pph3)},l.

100

Extended Linear Metal-Metal Interac- Electrode Performance of a Thin-Film
tions in an Anionic Rhodiumfl) Complex. YSZ Cell Set on a Porous Ceramic
X-Ray Structure of NMe, [Rh(ox)(CO),l Substrate by rf Sputtering Technique
(ox = oxalato)
N. NAKAGAWA, H. YOSHIOKA, C. KURODA and M.
J. REAL, 1. C. BAY6N, F. J. LAHOZ and J . A. L6PEZ,

3.

Chem. SOC.,Chem. Commun., 1989, (3,1889-1890
In the search for new anisotropic materials, the complex NMe,[Rh(ox)(CO),l (ox=oxalato) has been
prepared by bubbling CO through NMe,[Rh(ox)
(cod)] (cod = 1,5-cyclooctadiene). The latter complex was prepared from Rh,CIZ(cod),, oxalic acid,
and NMe,OH. The solid state structure of
NMe,[Rh(ox) (CO),] consists of infdte chains of
metal atoms [Rh. . Rh . . . Rh I 5.01(3)0] with
equal Rh-Rh distances of 3.243(1)i, the shortest
distance found in a stacked Rh complex.

.

ELECTROCHEMISTRY
Oxygen Exchange on Platinum Electrodes in Zirconia Cells: Location of Electrochemical Reaction Sites
N. L. ROBERTSON and J. N. MICHAELS, J. Electrochem.
SOC.9 1990, 137, (11, 129-135
Oxygen exchange kinetics on porous Pt electrodes in
a yttria-stabilised ZrO, electrochemical cell have
been measured at 6w-8oo0C in 10-~-0.21 atm 0,
by steady-state polarisation and potential-step
chronoamperometric experiments. Results are compared with models from the literature which incorporate the two different locations of the
electrochemicalsreaction. The results indicate that 0
exchange becomes limited by surface diffusion of 0
and that charge transfer occurs at the three-phase
boundary where the electrode, electrolyte and gasphase intersect, and not in the two-phase interface
between the electrode and electrolyte.

Activation Parameters for Oxygen
Reduction Kinetics in Tduoromethane
Sulfonic Acid Systems
M. A. ENAYETULLAH, T. D. DEVILBISS and J. O'M.
BOCKRIS, J. Elecmchem. Soc., 1989, 136, ( I I ) ,

3369-3376
The kinetics of 0 , electroreduction on Pt in concentrated trifluoromethane sulphonic acid (TFMSA)
have been studied at elevated temperatures up to
p . O C , using microelectrodetechniques, in order to
obtam data at conditions more appropriate to fuel cell
operation. Results are compared with those for concentrated H,PO,. The activation energies for the
reaction in -9.5M, 6.oM and 3.oM TFMSA were
17,20 and 29 kJ/mol, respectively,as compared to 66
kJ/mol in 98 wt.% (w/o) H,FQ,. The exchange current densities in concentrated TFMSA were three
orders of magnitude higher than in 98 w/o H PO,,
and diffusion-limiting current densities were two
orders of magnitude higher. The solubilities and diffusion coefficientsof O2in TFMSA were evaluated,
and their role in the current-potential for 0, reduction in these electrolytes is discussed.

-
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ISHIDA, solid state Ionics, 1989, 35, (3,4), 249-255
The performance of an electrode consisting of
sputter-deposited Pt fmed between a yttria-stabilised
zirconia (YSZ)fdm and a porous Al,0 substrate was
found to be superior to electrodes consisting of
sputter-deposited Pt, or paste-baked Pt, on a YSZ
fdm or pellet. The impedance measured in air for the
superior electrode morphology was more than 3
orders of magnitude smaller than that of the others.

Titanium-Palladium Cathodes for Acid
Media
V. N . FATEEV, K . 0. RAGIMOV, V. P. PAKHOMOV, M.YA.
BAKIROV, B. G. VLADIMIROV and N . P. APARINA, Electrokhimiya, 1989, 25, ( I I ) , 1455-1460

Studies of the effect of alloying of Ti electrodes with
Pd- ions on the corrosion properties of the electrodes were performed in I N H,SO, at 18OC. The
Pd alloyed Ti electrodes were highly active and stable
in H, SO,, when the cathodic current density was 0. I
A/cm2. The Pd alloyed Ti electrodes could be used
therefore in electrolytic systems of low current density, such as photoelectrochemicalapparatus based on
electrolyser with solid polymer electrolytes.

Electrochemical
and
Surface
Characterization of the Passive Film on
Fe-Cr-Pd Alloys
s. c. TJONG, surf. Coat. Technol., 1989, 38, (3),
325-338
Electrochemicalmeasurements have indicated that an
Fe-40G-0.2Pd alloy undergoes spontaneous passivation in o.5M HCI solution at 25-85OC. However, an
Fe-4oG-0. IPd alloy showed spontaneous passivation
in this solution only at z5-60°C. An Fe-4oG alloy
implanted with Pd ions needed an implantation dose
>Z.IXIO'~ Pd iondcrn, for the maintenance of spontaneous passivation. A E S studies showed that the
spontaneously passivated fdm formed on the
Fe-40G-o.zPd alloy in o.gM HCI at 25OC was enriched in Pd relative to 0.However, the passivated film
formed anodically at 220 mV was strongly enriched in
G. XPS measurements indicated that the Pd is present as Pdz+,whereas Cr is present as Cr3+.

An Approach to the Cold Fusion through
Hydrogen Isotopes Analysis by the Heavy
Ion Rutherford Scattering
M. YANOKURA, M. MINAMI, S. YAMAGATA, S.
NAKABAYASHI, M. ARATANI, A. KIRA and I. TANIHATA,
Chem. Lett. Jp.,
1989, (12), 2197-2200

Pd electrodeseither etched with concentrated H zSO,
or loaded with D gas were ion beam analysed before
and after electrolysis in different electrolytes to find
any production of T and He-3, and to measure the H
and D contents. The etched samples had only H
peaks, while the loaded samples had only D peaks.
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Electrocatalytic Properties of Ion- PHOTOCONVERSION
Implanted Oxide Films
L. ELFENTHAL, T. PATZELT, J. w. SCHULTZE and 0. Thermoelectrochemical Cell: A Newer
Approach to Solar Energy Conversion
MEYER, Muter. Sci. Eng., 1989, A116,71-71
s. c. AMETA, P. K . JAIN and D. SHARMA, Z . Phys.
Studies have shown that the implantation of TiO,
fdms with Pd+ and Ru+ enhances the electrocatalytic activity due to the formation of surface
states. Additionally, the electronic conductivity increases by the formation of defect states due to the
radiation damage and metal states within the band
gap. Xe+ implantation creates only defect states. At
low potentials 0, reduction activity was enhanced,
especially for the Ru+-implanted electrode. On the
other hand, the anodic i/v curves of Cl , evolution at
Ru+-implanted TiO, showed a small and decreasing
activity caused by corrosion of the implanted metal.
It is expected that a larger concentration of noble
metals could yield a reasonable catalysis.

Electrocatalysis and Determination of
Hydrazine Compounde at Glassy Carbon
Electrodes Coated with Mixed-Valent
Ruthenium(IIIJ1) Cyanide Films
J. WANG and z. LU, Electroamlysk., 1989, I , (6),
517-521
Chemically modified electrodes, which were prepared
by anodising glassy C electrodes in a RuCI,/K,Ru(CN), solution are shown to enable the
kinetically hindered oxidation of hydrazine compounds to proceed at significantly lower potentials
than at the bare C surface. The mixed-valent Ru
cyanide film offers improved stability and a broader
operational pH range compared to previously
described phthalocyanine-catalytic surfaces. The
modified surfaces maintain long-term catalytic activity and are highly suitable for electrochemical detection of industrially and environmentally important
hydrazine compounds in acidic and neutral solutions.
Highly stable and sensitive flow injection
measurements (with a relative standard deviation of
1.4% (n=3o) and a detection limit of 0.13 ng) are
reported. Furthermore, a composite film with
polyaniline offers additional advantages.

The Passivation of Fe-Cr-Ru Alloys in
Acidic Solutions
and R. P. M. PROCTER,
Corns. Sci., 1989, 29, (11/12), 1293-1318
Electrochemical and surface analytical techniques
have been used to study the spontaneous passivation
of Fe-4oCr-Ru alloys in 0.5 M H,SO, and HCI.
Passivation is achieved more readily in alloys with 0.2
w/o Ru than with 0.1w/o Ru, and is more rapid in
0.5 M H,SO, than 0.5 M HCI. Ru causes a positive
shift in corrosion potential by the simultaneous
catalysis of H, evolution and the inhibition of the
anodic dissolution of Fe-4oCr. The enrichment and
redistributionof Ru by a surface diffusion process occurs during this period of selective dissolution. The
rate of this surface diffusion is an important factor in
determining the geometry of the Ru distribution, and
its efficiency in promoting spontaneous passivation.
A. HIGGINSON, R. C. NEWhiAN
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Chem. (Leipzig), 1989, 270, (6), 1242-1244
Different phase changing compounds have been used
with methanol as solvent in a thermoelectmchemical
cell containing a Pt electrode in one limb and a
saturated calomel electrode in the other. When the
limb containing the Pt electrode was illuminated with
IR radiation, the thermopotential and thermocurrent
generated were 267 mV and 38 PA, respectively,
when Co chloride was used as phase changing compound. Current-voltagecharacteristicsof 3 such cells,
their power point, fill factors and conversion efficiencies were determined.

Mechanism and Quantum Yield of
Hydrogen Photoevolution from a Suspension of PtPI'iO, in Sacrifcial ElectronDonor Solutions
s. SATO, Shokubai, 1989, 31, (6), 469-472
The quantum yield of H, photwvolution from a
suspension of Pt/TiO, was >IW% in dialcoholic
solutions, indicating that a current doubling effect is
operative in semiconductor photocatalysis. Although
anatase has 0.rev more negative conduction band
than rutile, they gave similar yield in alcoholic and
EDTA solutions. Anatase showed higher photoactivity in the other electron-donor solutions. This result is
discussed in relation to the results of IR spectroscopy
and photoluminescenceexperiments. It is concluded
that a direct, irreversible reaction of holes with adsorbed alcohol makes R/TiO, particle potential so
negative that electrons are inevitably used for
hydrogen evolution.

A Comparative Study of Semiconductor
Photocatalysts for Hydrogen Production
by Visible Light Using DifTerent
Sacrificial Substrates in Aqueous Media
s. CERVERA-MARCH, R. SIMARRO and J.
GIMENEZ, Inr. J. Hydrogen Energy, 1990, 15, (2),
J . SABAT!~,

115-124
Three types of semiconductor photocatalytic systems
have been tested for H, productivity: Pt/TiO, plus
sensitisers like Ru(bipy), and RuL, ,+,
where L is
2,2'-bipyridine-4,4'-dicarboxylate; naked C d S ,
Pt/CdS and RuO,/CdS; and mixtures of
C d S +Pt/TiO, and CdS and ZnS coprecipitatedon 7 Al,O,. Systems with sensitisers had poor stability
and only gave H, with EDTA present.
C d S +Pt/TiO, gave highest reaction rates for H, production in isopropanol medium, and C d S , naked or
with Pt deposits gave the best results when sulphide
or sulphide/sulphite were sacrificial agents. Adding
sulphite to sulphide aqueous solution increased H,
production rate 4 times. Maximum photochemical
and energy efficiencies of 13.2 and 5.0%, respectively, occur for 300-520 nm wavelengths.

,+

102

Analytical TEM Study of the Selective
Photocatalytic Deposition of Platinum on
Titania-Silica Mixtures and SilicaSupported Titania
J.-M. H E R R M A "

and 1.-L. MANSOT, J. Catal., 1990,

121, (2), 340-348
The selectivity of the photodeposition of Pt in the
case of two biphasic supports (TiO, and SiO,
mechanical mixture and SO,-supported TiO,) containing only one photosensitive constituent (TiO,),
has been studied. For both kinds of support, the
photodeposition of Pt corresponding to I wt.% Pt
was complete, and exclusively on the TiO, constituent of the biphasic supports. This method of metal
deposition could be used to decorate a multicomponent support with a noble metal, the metal being exclusively deposited on the photo sensitive parts or
constituents. The method has possible application in
the preparation of a metal catalyst on a highly divided
supported support.

The Life and Times of [Ru(bpy)3]2+:
Localized Orbitals and Other Strange Occurrences
M. K. DE ARMOND and M. L. MYRICK, Acc.

Chem. Res.,
1989, 22, (101,364-370
A discussion of research on the photophysics of
IRu(bpy)31z+is presented, and concludes that for
Ru(I1) diimine complexes (mono, bis and tris) the
emission is a phosphorescence localised on a single
RuL unit, with potential barriers existing between
the adjacent spatially isolated optical orbitals. Multiple state emission occurs for all IRuL,]"' and many
IRuL, L'l"+ complexes, since the individual RuL
units have near degenerate emitting energy levels.
Other conclusionson the MLCT states, fast, intrinsic
localisation in the triplet manifold, and the behaviour
of the emitting triplet spin levels are drawn.

Temperature-Dependent
Lifetimes,
MCPL and Shifts of the Luminescence in
x
the Materials [Ru(bpy).(bpy-d8)-,I +,
Rate-Determining Step in Photocatalytic = 0-3, in Dilute Systems
Production of Hydrogen
E. KRAUSZ, G. MORAN and H. RIESEN, Chem. Phys.

and D. ROOT, Int.
99-103
Measurementsof photocurrent and dark current were
made using n-type and p-type Si electrodes with thin
Pd overlayers to fmd the rate-determining step in
photocatalytic H, production. For Si/SiO,/Pd electrodes the onset potential for photocurrent before and
after exposure to H, showed that at low light intensity the results support the metal/semiconductorinterface model. However at high light intensity
(34 mW/cmz) the p-type electrodes agree with the
metal/solution interface model. The dependence of
the photocurrent change on light intensity suggests
that the magnitude of the surface recombination rate
constant is important in locating the rate-determining
step in the photoelectrochemicalsystem.
Z . X. HE, W. PONG, N. PRIYANTHA

J. Hydrogen Energv, 1990, 15,

(2),

Photoinduced Charge Separation across
the Solid-Liquid Interface of Porous SolGel Glasses: Catalyzed Hydrogen Generation from Water
and hi. OTTOLENGHI, J .
Phys. Chem., 1989, 93, (221, 7544-7547
Photoinduced
electron
transfer
between
IIr(bpy),(C3,N')bpy13+ (I$") trapped in a porous
SiO, glass generated by the sol-gel process, and
1,4-dimethoxybenzene (DMB) dissolved in a water
phase in the pores of the glass, has been observed.
For this heterogeneous (two-component) donoracceptor system a retardation of 4 orders of
magnitude of the back-electron-transferprocess, with
respect to homogeneous solutions, was observed at
neutral pH. At acidic pH, retardation of the backreaction along with a surface catalytic effect led to H,
evolution from water. The effective retardation is attributed to the combined effects of trapping of one
reactant (12') and adsorption of the second (DMB+),
leading to long-lived separation of the two species.

A. SLAM-SCHWOK, D. AVNIR
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Lett., 1990, 165%(5). 401-406
The emission lifetime variations in the series
IRu(bpy),(bpy-d,), -,I ,+(where bpy = bipyridyl
and bpy-d, = deuterated bipyridyl; x = 0-3) have
been studied as a function of temperature and in a
range of host environments. Luminescence decay
kinetics, measured after quasi-steady-stateexcitation,
were found to be first order under all conditions. The
decay rates of the x = I and x = 2 partially deuterated
complexes were approximately evenly spaced between the x = o and x = 3 values. Luminescence profdes were almost identical for the series, but with the
low temperature x=o luminescence shifted -40
cm-' to a higher energy relative to the x= 1,2,3 spectra. Analysis of the temperature dependence of the
lifetimes in poly(viny1 alcohol) indicates an
8.2k0.2 cm-' lowest energy gap for all 4 complexes.

ELECTRODEPOSITION AND
SURFACE COATINGS
Chemical Vapor Deposition of CoGa and
PtGa, Thin Films from MixedMetalorganometallic Compounds
Y.-J. CHEN, H. D. KAESZ, Y. K . KIM, It.-]. MWLER, R.
s. WILLIAMS and z. XUE, Appl. Phys. Lett., 1989, 55,

(26), 2760-2762
A new process for deposition of PtGa,and CoGa thin
metal fims from organometallicprecursors of limited
volatility is reported. Short path vapour transport of
the complexes Pt{(N,C,(CH,),O,) (GaMe,)}, or
(CO),CoGaCl,(THF), each under a stream of H,,
leads to the fdms of the intermetallic compounds
PtGa, and CoGa, respectively, on the substrates of
Si(Io0) wafer or a glass slide at 500OC. The fdms are
crystalline and highly reflective. The PtGa, fdm
shows a minor constituent of Pt ,Ga 3.
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APPARATUS AND TECHNIQUE
Copper Determination in Urine by Flow
Injection Analysis with Electrochemical
Detection at Platinum Disk Microelectrodes of Various Radii
D. L. LWCOMBE, A. M. BOND, D. E. DAVEY and J. W.
BIXLER, Anal. Chem., 1990, 62, (I), 27-31

The incorporation of Pt disk microelectrodes of
various radii (2.5-50 Fm) in a wall-jet flow cell was
shown to considerably improve the detection limits
for the determination of Cu in urine by flow injection
analysis, compared with standard methods based on
a conventional sized glassy C disk macroelectrode
(radius I. 5 mm), in a thin layer cell. The radius of the
Pt microelectrodewas critical with respect to both the
detection limits and flow rate dependence. An optimal radius of 28 pm was found; detection limits increased with both larger and smaller radii. In
contrast, as theoretically expected, flow rate
dependence diminished with decreasing radius of the
Pt microelectrode.

In-Line Monitor for Electrical Conductivity of High-Temperature, Aqueous Environments
Y. ASAKURA, M. NAGASE, M. SAKAGAMI and S. UCHIDA,

3. Electrochem. SOC.,1989, 136, (II), 3309-3313

An in-line monitor to determine electricalconductivity of aqueous solutions at elevated temperatures up to
3moC has been developed. The main feature of the
monitor is that by analysing the frequency
dependence between three Pt electrodes, the water
resistivity can be estimated separately from the impedance due to the surface reactions. The effects of
aqueous impurities, H , SO,,NaOH, and Na, SO,on
the electrical conductivity have been determined up
to 3m°C using this monitor. The measurement of the
electrical conductivity of high temperature water is
useful for both the precise determination of water
qualities and determination of the effects of impurities on corrosion behaviour.

The Sensing Mechanism in a Semiconducting Humidity Sensor with Pt Electrodes
Y. SHIMIZU, M. SHIMABUKURO and H. ARAI,

3. Elec-

trochem. SOC., 1989, 136, (IZ), 3868-3871
The sensitivity of Sr,,, La,,, SnO, semiconducting
humidity sensors was found to increase with a rise in
firing temperature when Pt electrodeswere used; this
sensitivity enhancement was not observed for sensors
with RuO, electrodes. The results of this study indicate that the sensitivity of the semiconducting
humidity sensor m a y be modified by selecting the
deposition conditions of Pt particles. A sensitisation
model based on the variations in the amount of oxygen adsorbed on the Pt particles, which were
deposited on the surfaceof grain boundaries in the interior part of the Sr0,,La,,,SnO, by thermal diffusion, with the electrode f h g temperature is given.
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Determination of Mercury by Atomic Absorption Spectrometry Using a PlatinumLined Graphite Furnace for In Situ
Preconcentration
D.

c. BAXTER and w. FRECH, Anal. Chim. Acta, 1989,

(I), 175-183
Mercury in water samples was reduced by SnCI, and
the generated vapour swept in a flow of Ar through
a Pt-lined graphite tube to permit in situ preconcentration. The Hg was then atomised under essentially
gas-stop conditions to maximise sensitivity. The use
of Pt permits amalgamation directly in the absorption
cell. Relatively high temperatures can be applied to
clean the Pt surface thoroughly. The system was optimised and for 50 ml artificial sea water samples
detection limits of <z ngA Hg were obtained, based
on twice the standard deviation of the blank. The Hg
generator can be easily constructed and connected to
available graphite atomic absorption spectrometers.
225,

Gas-Sensing Characteristics of SnO,
Thin Film with Added Pt Fabricated by
the Dipping Method
--I

Sens. Actuators, 1989,16,
(3h 301-305
Pt-SnO, - x thin fdms were prepared by reactive electron beam evaporation of sintered pellets of SnO,
powder and dipping the films into an aqueous solution of HzPtC1,.6H,0. Pt panicles dispersed onto
SnO, --x fdms are oxidised passivatingly after decomposition from H,PtC1,.6Hz0 so that the bulk of
them remain unoxidised. The samples were studied
by Auger electron spectroscopy and X-ray diffractometry and the results thus obtained showed that the
Pt-SnO, - x thin films have relatively high sensitivity
to CO gas and sufficient stability at 15oOC. This
technology for Pt-SnO, - x fabrication could be applied therefore to the development of a CO-detecting
microsensor system.
D.-D. LEE and W.-Y. CHUNG,

Ultrathin (1 nm) Vertically Shadowed
Platinum-Carbon Replicas for Imaging
Individual Molecules in Freeze-Etched
Biological DNA and Material Science
Metal and Plastic Specimens

3. Electron Microsc. Tech., 1989, 13, (4),
335-354
A high-resolution vertical Pt-Creplica technique for
transmission electron microscopy, which can image
in the context of solutions, gels, or solids, single
molecular chains 3-7 hi wide, their associations, and
their conformation, is reported. Previously, the
granularity of the metal film replicas limited their
resolution to 2 20 hi. This paper demonstrates that
Pt-Cfdm granularity and resolution are a function of
method of replication and other controllable factors.
Comparing low-angle 20° rotary, 45O unidirectional,
and vertical 9.7k1 hi Pt-C fdms deposited on mica,
the vertical replication had a 5 hi granularity, the
highest resolution, and evenly coated the whole surface. Various examples using the technique are given.
G. C. RUBEN,
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A DNA Probe of Ruthenium Bipyridine
Complex Using Photocatalytic Activity
H. KOJIMA, N . SATO, Y. KAWAMOTO and J. IYODA,
Chem. Lett. 3pn., 1989, (IO), 1889-1892

A method for labelling DNA and for detection of the
complementary sequence using the photocatalytic activity of tris-(2,z'-bipyridine)Ru(II) is presented. The
cis-Ru(bipy) c1 can co-ordinate to a single-stranded
DNA under reflux with DNA in water-EtOH solution, and Ru is recoverable as Ru(bipy)l+ when the
Ru-DNA was refluxed with an excess of 2,2'-bpy.
Plasmid DNA of - 0 . 6 pg can be detected.

, ,

HETEROGENEOUS CATALYSIS
The Low-Pressure Reaction of Carbon
Monoxide with Nitrogen Monoxide in the
Presence of Oxygen on Polycrystalline
Platinum, Palladium and Rhodium. I.
Binary Mixtures of Reactants. 11. Intrinsic Selectivities
Appl. surf.
Sci., 1989, 40, (W, 53-58; 59-63
The experimental results of the study of binary
systems (CO/O, or CONO) on polycrystalline ribbons of Pt, Pd, and Rh have been used to partially interpret the intrinsic selectivities measured in the
study of catalytic reduction of NO by CO in the
presence of 0,, over the same catalysts. Intrinsic
selectivities were measured in an open gradientless
system at a stationary state in large domains of
temperature (250<u<60o0C) and reactant partial
pressures (IO-'< pi<5 x IO-' mbar).
L. M. CARBALLO, T. HAHN and H.-G. LINTZ,

Activity and Surface Composition of
Sputter-Deposited Ptly-Al, 0 Catalysts
A. LICCIARDELLO, F. UCONA, S. PIGNATARO, A. PARMALIANA F. FRUSTERI and N . GIORDANO, Muter. SCi.

Eng., 1989, A116, 65-70
A comparison is made between Pt/y-Al,O,
hydrogenation catalysts prepared by simple and dualion-beam sputter deposition and conventionally impregnated catalysts. The sputter-deposited catalysts
were characterised by electron spectroscopy for
chemical analysis. The ion-beam-assisted chemical
reaction led to species in which Pt-0
bond was formed, and so in this case, the dual-ion-beam sputterdeposited catalyst showed lower activity than the simple sputter-deposited catalyst.

Redispersion of Platinum on Pt/Al 0
Model Catalyst in Oxygen Studied by
Transmission Electron Microscopy
1. M. RICKARD, L. GENOVESE, A. MOATA and s.

3. Catal., 19,
121, ( I ) 141-152
A model Pt/AI,O, catalyst was studied by TEM and
AES, and regenerated in 0, (5oo0C, 20 Torr for I h).
This resulted in two phases: a bimodal distribution
consisting of a phase of particles 40-100 A
diameter and a phase of very small clusters (<IO A).

NITSCHE,
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A New Method for the Immobilization of
Polymer-Protective Colloidal Platinum
Metals via Co-ordination Capture with
Anchored Ligande. Synthesis of the First
Example of a Mercapto-Containing Supported Metallic Catalyst for Hydrogenation of Akenes with High Activity
and Y. JIANG, J. Chem. soc., Chem.
Commun., 1989, (24) 1878-1879
A poly(N-vinyl-2-pyrrolidone) (PVP)-protective
metallic Pt or Rh colloid interacts at room
temperature with a suspension of silica gel, bearing
mercapto ligands, in a I : I methanol-water system to
give a well dispersed heterogeneous metallic catalyst
which shows excellent activity for the hydrogenation
of alkenes. The catalysts were 100-300 times more
active than commercial Rh/C and Pt/C catalysts.
Y. WANG, H. LIU

Hydrogenation of Butadiene in Liquid
Phase on Palladium Catalysts
P. S. IVANOV, V. D. STYTSENKO, I . A. EIGENSON, A. YA.
ROZOVSKII and KH. DIMITROV, Neftekhimiya, 1989,29,

(6), 762-767
Studies of hydrogenationof butadiene in liquid phase
on modified and unmodified Pd/AI,O, catalysts containing 0.67 and 0.3% Pd were performed under H ,
pressure of 0.5--2.0 MPa at 20-60OC. Hydrogenation
of butadiene proceeds in parallel in 1,2- and
~,q-positionswhile the isomerisation of butene-1 to
butene-z was insignificant. Surface modified
Pd/AI ,0 , catalysts showed higher selectivity to
butene (specially to butene-I) and high stability to S.
Kinetics of catalyst deactivation by H I S were found.

Hydrogenation of CO on Group VIII
Metals Supported on Carbon Fibres
A. YU. KRYLOVA, 0 . A. MALYKH, G. I . EMEL'YANOVA
and A. L. LAPIDUS, Kinet. Katal., 1989, 30, (6),
1495- 1498

Studies of the activity and selectivity of Pd, Co, Ni
and Fe catalysts deposited on C fibres were carried
out during hydrocarbon synthesis from CO and H, .
The results showed that reaction temperature and
concentration of active metal greatly affect the activity of the catalysts. Selectivity of the metal/(= fibre
catalysts depends on the nature of the metal, the
method of deposition the C fibre and on H,:CO ratio.

Autocatalytic Reduction of Metal Ions,
Initiated by Irreversible Oxidation of
Reducing Agent
G. A. RAMISHA and v. v. SVIRIWV, Vest. Akad. Navuk
BSSR, 1989, (6), 44-49
Studies of the thermodynamic characteristics of the
Pdz+/F'd-Ag'/Ag-HIPO,- systems were performed
in order to illustrate the difference in two ways of initiating autocatalyticreduction of metal ions by quasiequilibrium and non-equilibrium. Initial stages of a
spontaneously initiated and electrostimulated
autocatalytic reduction of Pd*+with H, PO; ions on
the SnO, fdm surface were studied.
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Studies of Ethylene Polymerization over
Exchanged Zeolites. VI. The Promotive
Effect of Alkali Metal and Alkaline Earth
Metal Cations on Palladium Ions in Faujasite Zeolite for Ethylene Dimerization

Quantum Chemical Study on the
Mechanism of CO Hydrogenation to Oxygenates over
Vanadium-Promoted
Rhodium Catalyst
R.-n. WANG and Y.-s. xu, 3.Mol. Catal., 1989, 54,

and L.-B. ZHENG, J. Catal.
(Dalian, China), 1989, 10, (4), 3 9 6 - 4 0 1
The effect of the pre-evacuation temperature on the
activity of LiPdY, NaPdY and KPdY for ethylene
dmerisation was studied. The results show that along
with the increase of evacuation temperatures, the activity of these catalysts increases fmt and then
decreases, and passes a maximum. It is suggested that
the effect of alkali metal cations on Pdz+ions is to
regulate the location of Pdz+in zeolite cages and the
reducibility of Pd’+ ions. The reducibility of Pdz+
increases in the order of LiPdY<NaPdY<KPdY. An
induction period of ethylene dimerisation appears on
LiPdY and NaPdY, but not on KPdY and CaPdY.

(3), 478-483
Extended Hackel calculations of the elementary step
of carbonyl insertion in the process of CO hydrogenation over a V-promoted Rh catalyst in the synthesis
of oxygenates is reported. The results of these
calculations show that the barrier for CH , migration
to Rh-CO to form Rh-COCH, species is decreased in
the case of the V-promoted catalyst. A discussion attempts to explain the role of the promoters.

x . - L . BAI, G.-W. WANG

Cycloaddition of Carbon Dioxide to Propyne over Supported Rh, and Fe2Rh,
Carbonyl Cluster-Derived Catalysts
and M. ICHIKAWA, 3. Chem.
SOC.,Chem. Commun., 1990, (3), 246-247
Studies of Rh, and Fe,Rh, carbonyl cluster-derived
catalysts supported on Al,O,, S O , , TiO, and ZrO,
showed that they are active in the formation of
4,6-dimethyl-z-pyrone by the cycloaddition of CO,
to propyne under moderate conditions. It is suggested that pyrone is produced on a cationic Rh metal
or OH-) on the oxcentre bound to a basic site (0,ide support.

S. M. PILLAI, R. OHNISHI

The Interaction of Synthesis Gas (CO-H,)
with Small Rhodium Particles

Effect of Oxide Promoters on the Surface
Characteristics of Carbon-Supported Co
and Ru Catalysts
I. RODRIGUEZ-RAMOS, A. GUERRERO-RUIZ and 1. L. G.
FIERRO, Appl. surf. sci., 1989, 40, (3), 239-247

The effect of promoters MgO, GO, and VO, on the
surface characteristics of C-supported Ru or Co
catalysts has been studied by H , and CO chemisorption, X-ray diffraction and X-ray photoelectron spectroscopy. Both metals and oxide promoters were
found to be well dispersed within the porous structure of C, although they are not uniformly distributed
across the catalysts pellets. The effect of the different
precursors on the location and dispersion of the active
phases in the C porous structure was also studied.

Fischer-Tropsch
Synthesis
over
RutheniumN-Zeolite Catalysts: Effects of
the Neutralizing Cations of Zeolites
Y.-w cHEN, W.-C. HSU and c.-S. LIN, React. Kinet.
Catal. Lett., 1989, 40, ( z ) , 301-306

3.

P. JOHNSTON, R. W. JOYNER and P. D. A. PUDNEY,
Alkali and alkaline earth neutralising cations in
Phys.:Cond. Mater. (Suppl. B), 1989, I, S B I ~ I - S B I ~zeolites
~
were found not to significantly influence H

In situ EXAFS spectroscopy studies of small Rh particles in a I% Rh/Al,O, catalyst have shown that
after reduction in H,, the average diameter is 8 i
and the Rh-Rh interatomic distance is -0.03A
shorter than in the bulk metal (R=z.@A). After exposure to CO at I bar marked changes were seen
similar to those reported by other authors. On subsequent exposure to H,-CO (2:1) at I bar and 373K
the catalyst structure reverted to that of the metal,
although the Rh-Rh distance increased to 2.74hj.

-

The Surface Chemistry of Isolated and
Aggregated Silica-Bound Rhodium Complexes
K. C. CANNON
(2), 3 1 4 - 3 2 4

and 1. M.

WHITE,

chemisorption of a series of Rum-zeolite catalysts.
However, the turnover frequencies of Ru in the
COiH, reaction were enhanced when the neutralising
Na cations were replaced by alkaline earth cations.
This effect is attributed to an increase in electron
deficiency of the metal crystdites due to the higher
acid strength of alkaline earth Y-zeolites.

Effects of Presufidization on the Selectivity and Surface Structure of
Ruthenium Catalysts
R. A. COCCO and B. J. TATARCHUK, Langmuir,
(61, 1 3 0 9 - 1 3 1 5

1989,5,

The adsorption sites and surface phases which are

3. catal., 1989, 120, formed on Ru catalystsfollowing pretreatment in H, -

Aggregation of SiO, bound molecular Rh complexes
and their activity for the formation of isocyanate
species during reaction with NO and CO is reported.
From studies it is concluded that isocyanate formation depends strongly on the form of Rh. A p o x 0 Rh
carbonyl did not give bis(nitrosy1) Rh complexes but
a nitritehitrate complex on NO treatment.
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rich or H,S-rich sulphidisation mixtures have been
studied by XPS and static SIMS. It was found that
whie sulphidisation in as little as qppm H,S/H,
at
673K can be used to produce the bulk sulphide,
RuS,, the surface instability of S - 4 - anion pairs,
found in the pyrite-RuS, lattice, requires that >go%
H,S/H, be used at 673K before these species are
stabilised at the surface.
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HOMOGENEOUS CATALYSIS
Palladium(I1)-MediatedCarboxylation of
Cyclohexane with CO via C-H Bond Activation
Y. FUJIWARA, T. JINTOKU and Y. UCHIDA, Nee0 3.
Chem., 1989, 13,( I O ~ I ) , 649-650
The carboxylation of cyclohexane with I atmosphere
of CO in the presence of Pd(0Ac) , and CF COOH
at reflux temperature without irradiation gives benzoic acid and cyclohexanecarboxylic acid in the ratio
3: I by C-H aliphatic bond activation.

-

Hydrogenolysis of ar,&Epoxyketone and
Ester to Aldol in Pd(0)IHCOOHIEt N and
H 2PdIC Reduction Media
S. TORII, H. OKUMOTO, S. NAKAYASU and T. KOTANI,

Chem. Lett. Jpn., 1989, (11), 1975-1978
Simple procedures for reducing epoxyketones and
esters to the corresponding aldols by two different
methods are presented. One is the reduction with
triethylammonium formate in the presence of Pd
catalysts, such as Pd acetate and dppe, and the other
is a hydrogenation in a PdK-THF system.

Formylation of Aryl Chlorides Catalysed
by a Palladium Complex
Y.BEN-DAVID, M. PORTNOY and D. MILSTEIN,J. Chem.

SOC., Chem. Commun., 1989, (23), 1816-1817
The complex (dippp),Pd, where dippp is I ,3-bis(diisopropylphosphino)pmpane, is an efficient catalyst
for the direct formylation of aryl chlorides to
aldehydes with CO and NaHCO,, under mild
pressures. In a typical example, chlorobenzene was
completely converted to benzaldehyde (95% yield)
and benzene (5% yield).

Organo-Palladium Compounds in Oxidation of Styrene by Palladium(I1)
L. M. MARTYNOVA and E. A. KATSMAN, Kinet.Kazal.,
1989, 30, (61, 1489-1491
Studies of the reaction changes of a-phenyl-&
chloromercury ethanol (Ph-CH(OH)CH,Hg Cl)with
PdCl, in chloroform and acetone were performed at
2oOC.
The
reaction
mainly
yielded
phenylacetaldehyde and acetophenone, that is, the
same compounds formed during styrene oxidation by
PdCl, in aqueous solution.

Selective Synthesis of Unsymmetrical
Biaryls via Palladium-Catalyzed CrossCoupling of Aryltluorosilanes with Aryl
Iodides
and T. HIYAMA, Chem.
Lett. Jpn., 1989, (IO), 1711-1714
In the presence of KF/Pd catalyst the cross-coupling
reaction of arylsilanes with aryl iodides gives a
straightforward route to highly functionalisedunsymmetrical biaryls which have hardly been accessible by
conventional methods.
Y. HATANAKA, S. FUKUSHIMA
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Hydroformylation of Ally1 Alcohol in the
Presence of Rhodium Catalysts Modified
with Bicyclophosphite Ligand
G. A. KORNEEVA, E. V. SLIVINSKII, M. M, POTARIN, N.
A. KIBASOVA, R. V. CHEKHOVA and S. M. LOKTEV,

Nejiekhimiya, 1989, 29, (6), 818-823
Studies of hydroformylation of allyl alcohol in the
presence of Rh catalysts Rh,(CO),, and
Rhacac(C0,) modified with bicycbphosphite ligand
and PPh ,,during butane-I ,4-diol production showed
that activity and selectivity of the reaction is
analogous with PPh, but its stability was superior.
Bicyclophosphite in the free state is subjected to
hydrolysis, but its co-ordination with Rh atom suppresses the reaction thus allowing recycling of Rh
complex catalyticsystem with bicyclophosphiteduring
hydroformylationof allyl alcohol. The hydroformylation reaction occurs at CO+H, pressure of 0.6-1.0
MPa, at 60-7ooC and P R h ratio of 3-4 in toluene
solution, after which aqueous extraction of products
from the reaction media is carried out.

The pH Dependence of the RutheniumCatalysed Ferricyanide Oxidation of
Cyclohexanol
R. w. KAZIRO and J. K. BEAl-rIE, Auct. 3. Chem., 1989,
42, (81, 1273-1279
The oxidation of cyclohexanol(I) to cyclohexanone by
ferricyanide(2) in alkaline aqueous solutions is
catalysed by the addition of K,[RuCl,1. At pH < I I
the reaction is limited by decompositionof the reduced catalyst, but catalyst lifetime can be increased by
increasing the concentration of (2). For pH
11.3-11.9 the oxidation or the reduction step in the
catalytic cycle can be made rate determining by adjusting the relative concentrations of (I) and (2). The
pH dependence of the oxidised catalyst reaction affects the rate constant of the reaction between pH
11.3 and 11.9.

Reduction of C 0 2 by Molecular
Hydrogen to Formic Acid and Formaldehyde and Their Decomposition to
CO and H 2 0
M. M. TAQUI KHAN, S. B. HALLIGUDI and S . SHUKLA,J.
Mol. Catal., 1989, 57, (I), 47-60

Carbon dioxide can be reduced to HCOOH and
HCHO as initial product using the catalyst
IURU~~~(EDTA-H)CII.~H,O
in aqueous media at
mild pressures (1-4 atm CO, and H,) and 4oOC. The
initial products, HCOOH and HCHO, decompose
later to give CO and H,O as the final products, the
reactions thus COnStiNthg a reverse water-gas shift
reaction. The rates of formation of HCOOH and
HCHO were first order with respect to catalyst and
dissolved COI and H, concentrations, respectively,
as were the rates of HCOOH and HCHO decomposition. Activation energies have been evaluated from
studies of the effect of temperature on the rates of formation and decomposition of HCOOH and HCHO.
Based on the kinetic data, a mechanism is proposed
for the reactions.
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Photoelectrolysis and In Situ Storage of
Solar Energy

Methane Polymerization with a Hollow
Cathode: Influence of the Cathode Metal

s. CHANDRA and N. KHARE, 3. Electrochem. Soc., 1989,
136, (IO), 2856-2857
The feasibility of developing a solar energy storage
device by coupling a photoelectrolysis cell and a proton conductor H,/O, fuel cell is demonstrated. Thermally grown TiO, film was used as a photoelectrode
and Pt wire was used as a counter electrode in the
photoelectrolysis cell. The fuel cell consisted of Pd
hydridehydrogen uranyl phosphate (HUP)solid
electrolytelair (0,).An initial layer of Pd film was
vacuum coated on the pellet of HUP.

P. MEUBUS, H. LANGE and G. JEAN, Plasma Chem.
Plasma Process., 1989, 9, (41, 527-543
Methane, mixed with Ar, has been polymerised using
two hollow-cathode discharge systems. Under identical operating conditions a cathode made of a solid
solution of 81YOW and 19%Pt gave a higher polymer
than a cathode made of pure W (70%
yield (9%)
yield). The work function for the solid solution was
estimated to be 6.3 eV, compared with 4.4 eV for W.
The concentration of C H radicals was 5 times higher
in the W-Pt cathodes. This was attributed to a surface
catalytic effect inside the cathode, as no Pt vapour
was detected in the gas phase. The plasma polymer
deposition rate was evaluated as 70 nm/s for W-Pt
compared with 42 nm/s for pure W.

Effects of Surface-Active Agents on
Platinum Dispersion Supported on
Acetylene Black
A. HONJI, S. TAKEUCHI, T. MORI and Y. HISHINUMA,
Electrochem. SOC.,1989, 136, (IZ), 3701-3704

3. Production of Hydrogen from the

From the evaluation of 14 nonionic surface-active
agents, sorbitan monolaurate, sorbitan mono-oleate,
sorbitan trioleate, and polyoxyethylene(2o)sorbitan
trioleate were found to give highly dispersed Pt particles (-3oA diameter, Pt specific surface area
I 50m2/g) on acetylene black when chloroplatinic
acid was reduced by methyl alcohol at 70OC. The
double bond in the oleic group exercised the dominant effect on Pt dispersion.

Na/NaH-Process
F. HERZOG and D. GLAUBITZ, Int. J .
1 9 9 , 15, ( I ) , 1 3 - 1 9

Hydrogen Energy,

Metal/metal hydride (NaNaH) processes produce
H, from water through the direct employment of
high-temperatureheat, and have considerably higher
overall efficiencies compared with purely electrolytic
processes. Following studies of an a-iron membrane
for the H -permeable membrane cathode required by
the process, a double-layer membrane of V and
Characterization of Platinum-Ruthenium Pd/Ag foil was tested in the laboratory plant. On the
side the membrane consists of V foil which is corCatalyst for the Methanol Electrodes of Na
rosion resistant to the H, acceptor. This foil is coated
Methanol-& Fuel Cells
with a layer of 0-Pd-Cu on the side facing the Na,
T. HORIBA and K. TAMURA, Denki Kagaku, 1989, 57,
which serves to catalyse the H, input. The V foil is
protected from the electrolyte by a Pd/Ag foil coated
(7), 7 1 2 - 7 1 7
The deposition states and catalytic activities of Pt-Ru with Pd black. Measurements of the permeation rates
binary methanol electrodes of methanol-air fuel cells using the double-layer membrane were carried out at
have been studied. The catalysts were prepared by 288OC and H, admission pressures between 10 and
three methods: WillstPtter (W-method), Adams (A- 130 mbar, and show the suitability of the membrane.
method) and NaBH, (S-method). The catalyst
prepared by the W-method was formed by the
coprecipitation of Pt black and Ru black. The A- ELECTRICAL AND ELECTRONIC
method catalyst contained PtO, and RuO, and the S- ENGINEERING
method catalyst consisted of Pt-Rubinary alloy.

-

One-Step Oxidation of Benzene to
Phenol Applying a Fuel Cell System
K. OTSUKA, K . HOSOKAWA,I. YAMANAKA,Y. WADA and

Electrochim. Acta, 1989, 34, (IO),
1485-1488
The fuel cell system, IO,, benzene, FeCI,, (FeSO,,
CuCI,, CuSO, or SnCI,)inHCIorH,SO,(aqueous),
Pd (or Au)/Nafion-HPt, H,l, produced phenol
selectively while continuously generating electricity.
H,O, is generated by the fuel cell reaction of 0, and
H,. Fenton's reagent (Fe"-H,O,) or Cd-H,O, are
generated when Fe"' or Cu" salts are added initially
in the solution of the cathode compartment. Thus the
fuel cell system generates Fenton's type reagents continuously, producing phenol.
A. MORIKAWA,

Platinum Metals Rev.,1990, 34, (2)

Selective Copper
Platinum Clusters

Film

Growth

on

B. LECOHIER
LECOHIERand
andHH. . VAN
VANDEN
DENBERGH,
BERGH,Appl. surf.
surf.
B.
1989,43,
43, (I-4)>
(1-4)> 61-67
61-67
1989,

sci.,
sci.,

In order to grow spatially delineated Cu lines from a
solid Cu fqrmate layer on a surface, a localised Pt
film, < I O A high, was first deposited. Subsequently
the whole surface was covered by a few pm of
Cu(HCOO),.zH,O. Heating to about 7ooC caused
the formate to decompose exclusively where the surface had been seeded with the thin Pt clusters. Line
heights up to 0.3 pm were developed with resistivity
ratios of 2-4, i.e. resistivities of about twice that of
pure bulk Cu. In principle this method should permit
direct writing of metal stripes at very high speeds and
of good resolution.
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Interconnection Lines of Pt Induced by
Laser Direct Writing
C. GARRIW, D. BRAICHOTTE, H. VAN DEN BERGH, B.
LE6N and M. PEREZ-AMOR, Appl. surf. sci., 1989,43,

(1-41, 68-73
Laser chemical vapour deposition has been used to
produce Pt interconnection lines for microelectronic
applications. The influence of the laser power as well
as the vapour pressure of the precursor (Pt bishexafluoroacetylacetonate)upon the geometry, the morphology and the line resistivity, was studied. The
vapour pressure seems to be the key parameter to
produce excellent interconnection lines at relatively
high writing speeds. All the lines were essentially
100% Pt and resistivities close to that of pure Pt were
achieved depending on the morphology. Line widths
< the laser spot diameter were obtained.

Comparison of Au/NilGe, AulPdlGe, and
AulPtlGe Ohmic Contacts to n-type GaAs

Evaporated Metal Films as Substrates for
Hydrogenated Amorphous Silicon
s.-I. ISHIHARAYThin solid Films, 1989, 182,229-236
Evaporated Pt, Ni, Ag, Al, and Cu films have been
studied for use as substrate metals for hydrogenated
amorphous (a-) Si p-i-n diodes. The forward current
of a-Si:H p-i-n diodes on Pt or Ni film was 60-180
mA/cm’ with a + I V bias applied, and the diode
quality factor was about 1.6. Pt and Ni as the
substrate metal did not degrade the a-Si:H p-i-n diode
at a-Si:H deposition temperature T, <30o0C. The
Ag produced a large scattered leakage current from
the diode. Al and Cu were not suitable as substrate
metals for a-Si:H deposition. These metals diffused
throughout the a-Si:H films during the a-Si:H
deposition.

Oxygen Sensitivity of a Pt-Pdlp-Type
CaFe 0 Diode

Y. MATSUMOTO, J. HOMBO and F. NITTA, 3. Appl.
67, (I), Phys., 1989, 66, (IO), 5109-5110
260-263
Studies of the 0, sensitivity of Pt-Pdlp-type
The electrical properties of Au/Ge-based ohmic con- CaFe,O, and Pt-Pd/Rh/p-type CaFe,O, diodes,
tacts to n-type GaAs with an addition of Pt, Pd or Ni where CaFe,O, exhibits Fermi-level pinning, showwere studied by TEM and A E S after thermal alloy- ed reversible 0, responses for both diodes at IOOOC,
ing. Au/Pt/Ge had the best surface morphology, when current under bias increased with increasing 0,
while Au/Ni/Ge had the roughest one. The electrical concentration. Response time was decreased by Rh
characteristics of Au/Pt/Ge are also superior to those doping. The Schottky barrier height, 4, determined
of Au/Pd/Ge (which had the highest contact from the measured photocurrent-biascurve, decreasresistance) and Au/Ni/Ge.
ed with an increase in 0, concentration.

c. LIN and c.

P. LEE,

3. Appl. Phys., 1990,

Effect of Conventional and Rapid Thermal Annealing on Platinum Silicide
Schottky Barrier Diodes
C. A. DIMITRIADIS,

Appl. Phys. Lett., 1990, 56, (2),

143-145
The effects of rapid thermal annealing (RTA) on the
material properties and on the performance of Pt
Schottky barriers on Si were studied and compared
with the effects of corresponding furnace annealings.
Best performance of PtSi/Si Schottky diodes
prepared by RTA was achieved for annealing
temperature 4w°C which is much lower than the corresponding temperature of furnace annealing of
55oOC. The results of the diode electrical properties
III combination with
the diffusion length
measurements showed that RTA is superior as it is a
nondestructive process without degradation of the
diffusion length.

Improved Uniformity of PtSi Schottky
Barrier Diodes Formed Using an Ion Mixing Scheme
and S. S. LAW, 3.
APPl. phYs.9 1990, 67, (I),524-527
Low dose ion implantation through the PtSi/Si interface prior to annealing has been used to prepare
Schottky barrier diodes with a more planar PtSi/Si interface. The electrical characteristics of such devices
are more uniform from device to device and more
nearly approach theoretical performance than conventionally prepared devices.
C. A. HEWETT, M. G. FERNANDES

Platinum Metals Rev., 1990, 34, ( 2 )

Use of Au-In-Pd and Pd-In Electroless
Deposits for Ohmic Contacts on n-GaAs
G. STREMSDOERFER, 1. R. MARTIN, P. CLECHET and
NGUYEN-DU,
Electmchem. SOC., 1990, 137, (I),

3.

256-259
Electrolesscodepositionof Au-In-Pd and Pd-In alloys
onto n-GaAs substrates in an acidic medium is shown
to give a high quality ohmic contact having 4 =
6 x 10- ncm2 on annealing. The addition of Pd ions
to In and Au-In acidic electroless deposition baths
allows the deposition of these metals which does not
otherwise occur. For the Pd-In alloys, a crystalline
refractory In Pd compound was initially formed,
whereas after a 2 min annealing treatment at 470°C
traces of InAs and PdGa were found.

Epitaxially Grown Pd,InP on InP
and P. JIAN, MatU. Lett., 1989, 8, (IO),
389-395
In a Au/Pd/Zn/Pd contact metallisation to p-type
InP, Pd was found to react with InP during deposition to form an amorphous phase with the approximate composition, Pd,InP. After annealing at
3w-350°C, Pd,InP crystallisesand grows epitaxially
on InP with the relationship: (10O)PdIInP 11 (IIO)I,P
and [001lp~~1,pll [w111,,p.The solid-state epitaxial
growth of a uniformly thick, dislocation free layer of
Pd’InP on InP is of interest from a device standpoint: incorporation of Pd ’InP in Au/Zn-based ptype ohmic contacts may improve device performance
and reliability, particularly as device scale decreases.

D. G. IVEY
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A STM Study of Pd-Catalyst for Electroless Cu Deposition on Nonconductors
by Means of a Modified Graphite
Substrate
J. 0. BESENHARD,
u. KREBBER, J. K. H. HOMER, N.
KANANI

and

H. MEYER,

136, (12), 3608-3610

3. Electmckem

SOC., 1989,

Highly dispersed Pd is the preferred catalyst for the
activation of electroless deposition of Cu from
Cuz+/formaldehydeon glass fiber reinforced epoxy
printed circuit boards. Using highly oriented
pyrolytic graphite (HOPG) as a model substrate,
scanning tunnelling microscopy (STM) images of Pd
clusters (typical size 1-5nm) have been obtained. The
initial mechanism of Pd-catalysed electroless Cu
deposition is an electrochemical one, with spatial
separation of oxidation (anode) and reduction
(cathode) reaction. Formaldehyde oxidation on Pd
occurs at the anode, whereas the cathode reaction is
Cu deposition.

Fast Laser Writing of Copper and Iridium
Lines from Thin Solid Surface Layers of
Metalorganic Compounds
P. HOFFMANN, P. LECOHIER, S. GOLDONI and H. VAN
DEN BERGH, &PI. surf. sci., 1989,43, (I-& 54-60

Laser direct writing of Cu lines from a Cu formate
fdm is compared with direct writing of Ir lines from
two Ir-cluster fdms [Ir,(CO),,Brl [N(C,H,),I and
lIr6(CO),slIN(CH,),C,H,,I,. The Ir system showed several advantages over the Cu system: (a) improved homogeneity of the precursor f h ; (b) lower laser
powers could be used to obtain relatively good electrical resistivity; (c) the limiting line width obtained
was 2 pm, narrower than in the Cu system; (d)
signifiantly less sputtering of metal to the near surroundings of the Ir lines as compared to Cu; (e) the
Ir precursor f h s are compatible with high vacuum
apparatus, so that in situ pmessing with charged
particle beams seems to be feasible. Laser writing of
Ir at several cm/s gave lines of about 10 pm width,
with electrical resistivities of
10 times the bulk.

-

The Influence of Substrate Bias on the
Morphology and Charge Capacity of rfSputtered Iridium Oxide Films
J. D. KLEIN, S. L. CLAUSON and S. F. COGAN, 3.Mater.

Res., 1989, 4, (6), 150s-1510
Studies have shown that the morphologies of sputtered Ir oxide films deposited on Ti-alloy stimulation
electrode wires can be actively and repeatedly controlled through the application of a DC substrate
bias. Film morphology gradually progressed from
relatively smooth and featurelessfilms deposited with
a -20 V bias to fdms comprised of closely packed I
pm long platelets on sputtering with a +20 V bias.
Cyclic voltammetry studies showed that the electrochemical properties of the fdms are strongly
dependent on the substrate bias employed during
deposition. As the DC bias increased from -20 to
+20 V the anodic and cathodic charge capacities
decreased linearly from 36 to 12 mC/cm' .

Platinum Metals Rev.,1990,34, (2)

TEMPERATURE
MEASUREMENTS
Measurement of Low Temperatures in
Magnetic Fields with Platinum Resistance
Thermometers
G. s. ABILOV, I. A. RAZHBA and D. N. ASTROV, Instr.
Exp. Tech., 1989, 32, (2), 500-503
The characteristics of TSPN-3 and TSPN-4
resistance thermometers made of PI-o Pt wire of
Sopm diameter, in their working temperature range
in magnetic fields of up to 6.6 T, are described. A
standard function has been determined for calculation of temperature corrections for the effect of a
magnetic field with an error of p<* 0.02 K in the
range 30-190 K. An auxiliary equation to the standard function is used to extend this accuracy in the
range 14-30 K.

MEDICAL USES
Chemical Properties and Antitumor Activity of Complexes of Platinum ContainSubstituted
Sulfoxides
ing
[PtCl(RI"SO) (diamine)lNO,. Chirality
and Leaving-Group Ability of Sulfoxide
Affecting Biological Activity
N. FARRELL, D. M. KILEY, w. SCHMIDT and M. P.
Inorg. Ckem., 1990, 29, (31, 397-403
A novel set of Pt complexes [PtCI(R'R"SO) (diam)]
NO,, where diam = bidentate amine, and R'R"S0

HACKER,

= substituted sulphoxidessuch as MezSO, MeF'hSO,
MeBzSO, Ph'SO and BzzSO was prepared and the
anti-tumour activity of the complexes towards L1210
leukaemia was tested. The complexes are the first Pt
well defined anti-tumour complexes containing S
ligands. The anti-tumour activity is high and dependent on the natures of the amine and sulphoxide.

Electronic Structure of Platinum(I1) Antitumor Complexes and Their Interactions with Nucleic Acid Bases. Part I1
J. L I P I ~ I ,3.

Mol. Struct. (Theockem.), 1989, 201,

295-305

Based on calculations of solvation (hydration)
energies and formation energies in the gas phase, the
formation of Pt dimers and some possible interactions
of Pt(I1) anti-tumour complexes with guanine,
thioguanine and the phosphate group are discussed.
It is concluded that: (a) the solvent more strongly
stabilises the Pt(I1) 06-N7 chelate than it does the
intrastrand N7-N7 crosslink, but the latter is enthalpy favoured; (b) binding of Pt(I1) to the
phosphate group is less likely than binding to the
guanine N7 region; (c) Pt dimers, if formed, react
with guanine and will disappear from solution under
normal conditions; and (d) the solvent effect does not
change the main conclusions obtained for the gas
phase in cases of the interaction of cir-Pt(I1) with
thioguanine and trans-Pt(I1) with guanine.
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