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reactants/Biy O3 flux, wt%® time at 1100°C, hr. cooling rate, degree/hr
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—

15
15
15
15
15
17.5

6,
Lot UTUTOT Ot T UT U1 U1 U1 W

o
[
e

w

SACr, < 0.5 mm, not well faceted
SACr, < 0.5 mm, not well faceted
SACr, < 2 mm, not well faceted
SACr, < 2 mm, not well faceted
SACr, < 2 mm, not well faceted
SACr, < 2 mm, not well faceted
SACr, < 2 mm, not well faceted
SACr, < 2 mm, not well faceted
SACr, <2 mm, well faceted
SACr, <2 mm, well faceted
AlyBiy0O4 formed, columnar
AlyBiyOg formed, columnar
AlyBi;Og formed, columnar
SACr, <2 mm, well faceted

no crystals

Al4Er,Og formed

no crystals

5 mm SACr crystals, well faceted
no crystals

el el el el el e e el e Y e = N I
o

a Ratio of reactants as specified in Experimental Section
bComponent in parenthesis added
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Growth of Zeolite Single Crystals

Tatsuya OxuBo
Department of Chemical System Engineering, The University of Tokyo

Specific properties originated from zeolite structure are unique, which accerelates reserch
activity toward finding of new physical phenomena and development of new devices. In order
to catry out these experiments, millimeter to centimeter-sized zeolite single crystals are es-
sential. The size of synthehtic zeolites is, however, ranged up to a few hundreds micrometers.

In this review, the reason of the limited size is discussed when zeolites are synthesized as
meta-stable phase. Followed by this consideration, examples are introduced to grow milli-
meter to centimeter sized cancrinite and sodalite as stable phase by hydrothermal and flux
growth methods.
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Recent Trend of Inorganic Antibacterial Materials

Yasuo IwaTta
N.E. Chemcat Corporation

Inorganic antibacterial materials, which contain silver ion supported on inorganic carriers,
are booming in Japan. The present review describes its typical application, mechanism, charac-
teristics, safety, and recent development trend.

Inorganic antibacterial materials were developed for fiber to make ‘“the antibacterial and
deodorant cloths” since 1980. They are expected to be applied to plastics, especially for the
use in kitchen and bathroom, instead of organic agents which easily decay through the molding
process.

There are_two influencial theories for the antibacterial mechanism of silver-zeolite: one is
silver ion exchanged at the site of zeolite and the other is active oxygen released with catalytic
effect. Antibacterial materials have been evaluated with MIC and other methods, also they
were found to have wide antibacterial spectra. Additionally their antibacterial effect has a
long life and is safe for human beings compared with organic agents.

Recently antibacterial goods are required to have additive characteristics: for example,
deodorant for fiber, antifungi for plastics, and keeping food fresh with wrapping film.

Key words: Inorganic, Antibacterial, Zeolite, Silver, Fiber, Plastics, Film.
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Iridium Clusters in KLTL zeolite: Structure
and Catalytic Selectivity for #n-Hexane
Aromatization

N.D. Triantafillou, J.T. Miller, and B. C. Gates,
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Zeolite '97

Ischia Porto, Italy
September 23--28, 1997

Zeolite ’97, the 5th International Conference on
the Occurrence, Properties, and Utilization of Natural
Zeolites, will be held in Ischia Porto on the Isle of
Ischia, Naples, Italy, from September 23—28, 1997.
This zeolitic island is renown for its exotic green
zeolitic tuff (Tuffo Verde) and its delicious red wine
(Epemeo Red), made from grapes grown in zeolitic
soil on the slopes of volcanic Mount Epemeo. Access
from Naples or Pozzuoli is by ferry across the Bay of
Naples, a trip that is almost worth the price of the
registration fee by itself. The Conference will be
sponsored by the International Committee on Natural
Zeolites and the Italian Zeolite Association. The
Organizing Committee consists of Carmine Colella,
general chairman; Alberto Alberti and Elio Passaglia,
program chairmen; Rosario Aiello, financial chairman;
Paolo Ciambelli, treasurer; and Maurizio de’Gennaro,
local and field trip charman.
Sersale will be honorary chairman. A welcoming
party is planned for Sunday, September 23. Technical
sessions and poster sessions will be held on September
24, 25, 27, and 28. A full-day excursion to sights of
scientific and touristic interest is planned for Septem-
ber 26, and an optional three-day excursion to zeolite
deposits in central Italy will be held on September 29
to October 1. Professor Aiello has told me in confi-

Professor Riccardo

dence that the Committee plans a special eruption of
Mount Vesuvius on the other side of the Bay of Naples
from Ischia during the Conference week, so that
participants can collect their own samples of precursor
zeolites.

If you have an interst in attending Zeolite *97 and
presenting a paper, please inform Professor Colella as
soon as possible so that he can plan accordingly.

Dr. Carmine Colella

Dipt. Ingehneri dei Materiale/Prodozione
Universita di Napoli “Federico 11"
Piazzale Tecchio

80125 Napoli, ITALY

39-081-768-2390

Fax 39-081-768-2394

11th International
Zeolite Conference

Seoul, Korea
August 12—17, 1996
Organized
under the Auspices of IZA
Third Circular

GENERAL INFORMATION

@ PERIOD August 12 (Mon) - 17 (Sat), 1996

@ ORGANIZED BY 11th 1ZC Organizing Committee in KIChE under the Auspices

of 1ZA
@ VENUE Hotel Lotte, located in central Scoul city, KOREA
@ LANGUAGE English will be the official language for the 11th IZC,

the Pre-Conference Summer School on Zeolites and

the Post-Conference Symposium on Catalysis.

The C ; ings will be published in English as
well.

@ ORGANIZING COMMITTEE

Prof. Hakze Chon

Korea Advanced Institute of Science and Technology
373-1, Kusung-dong, Yusung-gu, Tacjon 305-701, Korca
Tel.: +82-42-869-8161

Fax.: +82-42-869-8170

Chairman

@ SECRETARIAT All inquiries with regard to the 11th 1ZC should be

addressed to the 11th 1ZC Secretariat.

Dr. Young Sun UH

1ith 1ZC Secretariat

¢/o INTERCOM Convention Services, Inc.

4Fl. Jisung Bldg., #645-20, Yoksam 1-dong, Kangnam-gu,
Seoul 135-081, Korea

Tel.: +82-2-3452-7291

Fax.: +82-2-568-7322

E-mail: uhyoung@kistmail kist.re.kr

SCIENTIFIC PROGRAM

The sessions will be classified as follows;
Adsorption, Catalysis, Ch i Novel
Zeolites.

and Theory on

PLENARY LECTURES

The Organizing Committee is pleased to announce that five renowned scientists accepted
the invitation to present plenary lectures on the following subjects of zeolite science and
technology.

@ D. Barthomeuf, Université Pierre et Marie Curie, France
"Zeolites as Adsorbents and Catalysts. The interactive system encaged molecule/zeolite
framework"

@ Tomoyuki Inui, Kyoto University, Japan
"High Potential of Novel Zeolitic Materials as Catalysts for Solving Energy and
Environmental Probiems”

@ Hellmut G. Karge, Fritz Haber Institute of the Max Plank Society, Germany
P hesis Modification of Mi Materials by Solid-State Reactions"

Y P
@ Galen D. Stucky, University of California, USA
"Order Through Fluctuations: Kinetic Directed Synthesis of Biphase Structures”
@ Paul B. Venuto, LISA
“Str Reactivity-Selectivity
Catalysts"

in Reaction of Organics over Zeolite

ORAL AND POSTER PAPERS

The Scientific Sub-Committee tentatively accepted 270 contributions for presentation at
11th IZC. Among them, approximately 110 papers will be presented orally, in three
parallel sessions. The remaining papers will be presented as posters during three poster
sessions. There will be no difference in the publication of oral and poster presentation
in the Conference Proceedings.

The ‘tentative list of titles and authors are given at the end of this circular.
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PRE-CONFERENCE
SUMMER SCHOOL ON ZEOLITE

August 8—10, 1996, Taejon, Korea

REGISTRATION

The registration fee for regular participants is US $500. This fee includes;
- attendance of summer school
- a copy of the course textbook (600 pages), published by Elsevier
- accommodation for three days, all meals
- coffee breaks during the school
- a cultural excursion to the ancient capital cities of Paekche Kingdom
Note that the space for the Summer School on Zeolites is limited to only 120 persons.

ACCOMMODATION

All participants and lecturers will be accommodated in the dormitory of Education
Center's Guest House with two or three persons per room.

TRANSPORTATION

The participants are kindly asked to prepare for arrival on Wednesday, August 7, 1996.
Upon your arrival at Kimpo (Seoul) International Airport, take KAL Limousine Bus Line
No. 2 to Seoul Station, which costs 4,000 won or about 5 US dollars. Or take a taxi to
Seoul Station. Saemaeul Express Train will take you to Taejon Station in 1 hour and 40
minute. Shuttle service will be provided from Taejon station to the Education Center. A
complimentary transportation service to Hotel Lotte (main Conference site) in Seoul will
be provided on Saturday, August 10, 1996 after the School Excursion.

TOPICS AND LECTURES

- Periodic P : Cl
and Potential Applications
A, Sayari (Univ. Laval, Canada)
- Synthesis, Characterization, and Catalysis with Microporous Ferrierites,
Octahedral Molecular Sieves, and Layered Materiais
S. L. Suib (Univ. Connecticut, USA)
= Organic Zeolites
Stephen Lee (Univ. of Michigan, USA) and
D. Venkartaraman (Univ. of Hlinois, USA)
- Spectroscopic Characterization of Zeolites
R. F. Howe (UNSW, Australia)
- Ch ization of Zeolitic Materials by Solid State NMR - State of the Art
M. Stocker (SINTEF, Norway)
- Application of Surface Science Techniques in the Field Zeolitic Materials
S. Kaliaguine (Univ. Laval, Canada)
- Computational App in Zeolite Chemistry
J.M. Newsam (Biosym/MSI, USA)
- What Can Be in the Channels and Cavity of Zeolites
Karl Seff (Univ. of Hawaii, USA)
- Conducting Structure in Channels of Porous Materials
Th Bein (Purdue Univ.,, USA) Modification of Zeolites
- Modification of Zeolites
H. . Sherry (Univ. New Mexico, USA)
- Adsorption and Diffusion on Zeolites
M. Bilow and A. Micke (BOC, USA)
- New Catalytic Application of Zeolites for Petrochemicals
C. T. O’Connor, E. Van Steen and M.E. Dry (Univ. Cape Town, S. Africa)

- Synthesis of and Fine Chemicals using Sieve Catalysts
S. Feast and ]. A. Lercer (Twente Univ., The Netherlands)
= Zeolite-based i P and Prospects

);
M.J. den Exter, ].C. Jansen, . van de Graaf,
and H. van Bekkum (Delft Uinv., The Netherlands)

FURTHER INFORMATION FOR PRE-CONFERENCE

If you nced further information, please contact

Dr. Sang-Eon Park

Korea Research Institute of Chemical
Technology

P.O.Box 107, Dae Duk Science Park

Taejon 305-606, Korea

Tel : +82-42-860-7670

Fax : +82-42-860-7676

E-mail : separk@pado.krict.re.kr

Prof. Seong IThl Woo

Department of Chemical Engineering
Korea Advanced Institute of Science

and Technology

371-1 Kusong-dong, Yusung-gu,
Taejon 305-701, Korea

Tel : +82-42-869-3918,

Fax : +82-42-869-3910

E-mail : wsi@conver.kaist.ac.kr
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POST-CONFERENCE
SYMPOSIUM ON CATALYSIS

August 19-20, 1996, Kyongju, Korea’

A Post-Conference Symposium on Catalysis related to Environmental Application of
Zeolite will be held in Kyongju, from Monday, August 19 to Tuesday, August 20 at
Concord Hotel in Kyongju. Kyongju is located 300 km southest of Seoul. Kyongju, the
capital of Shilla Kingdom for a thousand years beginning the first century B.C., abounds
in temples, royal tombs, and other historic relics reflecting the glory of the ancient
kingdom. Program will consist of two plenary lectures and four invited lectures and 11
solicited oral presentations.

PLENARY LECTURES

- Alexis T. Bell, Univ. of California, Berkely, USA
- Makoto Misono, Tokye Univ. Japan

INVITED LECTURES

- JN. Armor, Air Products & Chemicals, Inc, USA

- RF. Howe, Univ. of New South Wales, Australia

- D. Barthomeuf, Universite Pierre et Marie Curie, France
- W. Holderich, RWTH Aachen, Germany

ORAL PRESENTATIONS

- Hellmut G. Karge, Fritz Haber Institute, Germany
- C. Naccache, CNRS, France
- T. Yashima, Tokyo Institute of Technology, Japan
- H. van Bekkum?*, Delft Univ. of Technology, The Netherlands
- M. Iwamoto*, Hokkaido Univ. Japan
- Steven L. Suib*, Univ. of Conmecticut, USA
- H. C. Foley*, Univ. of Delaware, USA
- Seong Thl Woo, KAIST
- InSik Nam, Pohang Univ. of Science & Technology
- Jae Sung Lee, Pohang Univ. of Science & Technology
- Hyun-Ku Rhee, Seoul National Univ.
(* indicates those who have not been confirmed)

PUBLICATION

Negotiation is underway to publish all the presentations as a separate issue of the
Catalysis Today.

REGISTRATION FEE

US $200 which includes;
- attending the symposium
- symposium dinner
- a copy of abstracts

SCHEDULE
The symposium begins at 13:30 on August 19 and ends at 15:30 on August 20, 1996.
TRANSPORTATION

Kyongju is served by a domestic airport at Ulsan. There are 8 scheduled daily flights by
the Korean Air Lines and 4 daily flights by Asiana Airline between Seoul and Ulsan. The
Concord Hotel will run a courtesy bus pickup on August 18 (late afternoon) and August
19 ing) for the e of the Symp partici The bus schedule will
be announced at the IZC meeting in Seoul. There are also 4 daily first class train
services between Seoul and Kyongju, the trains will be met by hotel bus.

HOTEL INFORMATION

An all-inclusive symposium rate of W92,000 (approx. US $120) will cover the room for a
night on August 19, a breakfast and a lunch on August 20. Those who wish to extend
their stay can do so at W65,000 (approx. US $84) per night not including meals.

FURTHER' INFORMATION FOR
POST-CONFERENCE SYMPOSIUM ON CATALYSIS

Prof. Young Gul Kim

Director, Research Center for Catalytic Technology
Pohang University of Science and Technology (POSTECH)
P.0. BOX 125, Pohang 790-600, Korea

Tel. : +82-562-279-2261, 5800

Fax.: +82-562-279-5799, 2699

E-Mail: ygkim@vision.postech.ac.kr
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TENTATVE LIST OF CONFERENCE PAPERS
ADSORPTION

Improved, Synthesis of (Ga)- and (Ga,Al)- Faujasites
Zelimir Gabelica, V. Norberg and T. lto

Carbon Dioxide Adsorption Kinetics in the Presence of Light Paraffins on NaA & CaA
Zeolites
Andrei Yu. Khodakov and L.V.C. Rees

Phase Transition Types Observed During the Sorption of van der Waals Gases on Model

Zeolites: Silicalite [ and AIPO,-5
J.P. Coulomb, C. Martin, P.L. Liewellyn and Y. Grillet

Study of The Molecular Diffusion in The Internal Porosity of ZSM-5 and H-MOR Zcolites
L.C. de Ménorval, |.G. Kim and F. Figueras

Self-Diffusion and Diffusive Transport in Zeolite Crystals
Jorg Kéirger and D.M. Ruthven

Specific Adsorption from Aqueous Phase on Apolar Zeolites
Christoph Buttersack, 1. Fornefett, |. Mahrholz and K. Buchholz

Adsorption Studies on Ordered Mesoporous Materials
J. Janchen, M. Busio, M. Hintze, H. Stach and [H.C. van Hooff

Characterization of Acid- Base- and Redox- Type Sites in ZSM-5 Zeolites by Sorption Rate
"Spectroscopy’
Gyorgy O»xyevy;d. J. Valyon and L.V.C. Rees

Pressure Swing Adsorption of Organic Solvent Vapors on Mesoporous Silica Molecular Sieves
Seitaro Namtba, N. Sugiyama, M. Yamai, 1. Shimamura. S. Aoki and Jun lzumi

Co Freezing of T in Zeolites
W.J.M. van Well, |.P. Wolthuizen, B. Smit, Jan H.C. van Hooff and R.A. van Santen

Methanol Adsorption and Activation by Zeolitic Protons
Solange R. Blaszkowski aud Rutger A. van Santen

FTIR Spectroscopic Study of the Adsorption of Hydrogen Cyanide by Hydrocarbon Treated
Zeolites
Thomas D. Swmith and J. Jamis

Anisotropic Motion of Water in Zeolites EMT, L and ZSM-5 as Studied by D- and H-NMR
Line Splitting
Annette Wingen. W. Basler and  H. Lechert

1H-NMR Relaxation Times of Water and Benzene Adsorbed in Zeolite Beta
Siabana Sardar, W.D. Basler and H. Lechert

On the Sorption of Ethylbenzene in ZSM-5
Richard Schumacher, Peter Lorenz and Hellmut G. Karge

Single File Counterdiffusion in Pores of Infinite and Finite Length
J.M.D. MacElroy and  S.-H. Suh

Zeolites as Sensitive Materials for Organic Vapour Detection : An Exploratory Study
Carlo Cantalini, M. Pelino, M. Pansini and C. Colella

ii Rhodamine B by Zeolite/ Compl
Katumitid Hayukawn, /\wlm Dobashi, Yukihiko Miyamoto and Iwao Satake

Sorption of Water Vapor on HZSM-5 Type Zeolites
Tsuneji Sano, T. Kasuno, K. Takeda, S. Arazaki and Y. Kawakami

Adsorption of Sulfur Dioxide on Y-Type Zeolites
Yasukata Teraoka, Y. Motoi, H. Yamasaki, Y. Yasutake, | lzumi and S. Kagawa

Rapid-Scanning FT-IR Study on the Adsorptions of Methanol and Water on H-ZSM-5 Zeolite
Fumitaka Wakabayashi, Masahiro Kashitani, Tatsuya Fujino, Junko N. Kondo, Kazunari Domen and
Chiaki Hirose

Adsorption of Acetylacetone on Layer Silicate Containing Various Interlayer Cations
Jong Rack Sohn and  Sang Il Lee

Hydrogen Separation by Two-Bed PSA Process
Jaeyoung Yang, Jang-Hoon Lee, Chang-Ha Lec and Hanju Lee

Ethylene Adsorption on HNaZSM-5: Kinetic Study
Sergei N. Vereshchagin, N.P. Kirik, N.N. Shishkina ond AG. Anshits

CATALYSIS

Shape Selective Alkylation of Naphthalene by Propylene over Different Modified Mordenites
Bao-Lian Su, Eric G. Derouane and David L. King

Selective Key-Lock Catalysis in Dimethylbranching of Alkanes on TON Type Zeolites
W. Souverijns, |.A. Martens, L. Uytterhoeven, G.F. Froment and Pierre A. Jacobs

The Influence of Reagents on Shape-Selective Alkylation of Biphenyls over H-Mordenite
M. Matsumoto, X. Tu, T. Matsuzaki, T. Hanaoka, Y. Kubota, Y. Sugi, |.-H. Kim, K. Nakajima, A.
Igarashi and K. Kunimort

Selective Benzene Isopropylation over Fe-C Zeolite Beta
A.YV. Smirnov, Francesco Di Renzo, O.E. Lebedeva, D. Brunel, B. Chiche, A. Tavoiaro, B.V.
Romanovsky, G. Giordano, F. Fajula and LI lvanova

Acylation of Phenol with Acetic Acid. Effect of Density and Strength of Acid Sites on the
Properties of MFI Metallosilicates
F. Jayat, M. Guisnet, M. Goldwasser and G. Giannetto

Methanol Amination over Small-Pore Zeolite Catalysts
Kohichi Segawa and  M.C. liao

New Insight into the Mechanism of Zeolite Catalyzed Nucleophilic Amination via in situ
Infrared Spectroscopy
Christian Grindling, Victor A. Veefkind, Gubriele Eder-Mirth and Johannes A. Lercher

The Aromatization of Methane over Mo/HZSM-5 Zeolites without Using Oxidants
Mao-song Xie, Xu Yang, Wen-heng Chen, Long-xiang Tao, Xue-lin Wang, Gui-fen Xu, Ling-sheng
Wang, Yi-de Xu, She-tan Liu and Xie-xian Guo
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Conversion of n-Pentane to Benzene Toluene and Para-Xylene over Pore Size Controlled
Ga;O; Incorporated ZSM-5 Zeolite
Y.S. Bhat, |. Das and A.B. Halgeri

Application of a Kinetic Model for Investigation of Aromatization Reactions of Light Pararfins
and Olefins over HZSM-5
Dmitri B. Lukyanov

Kinetics Study of Ethylbenzene Disproportionation with Medium and Large Pore Zeolites
N. Arsenova, W.O. Haag and H.G. Karge

Zeolites in the Environmental Protection - Decompoesition of Cl bons over Zeolite
Catalysts
Z. Konya, 1. Hannus and Imre Kiricsi

Characterizatin and Catalytic Properties of the Galliumphosphate Molecular Sieve Cloverite
Rolf Fricke, M. Richter, H.-L. Zubowa and E. Schreier

é Picosecond Spectroscopic Study on the Proton Transfers of 6-Hydroxyquinoline in Zeolite
ages
Hyunung Yu, Jiho Park, Nam Woong Song and Du-Jeon Jang

R!.jgio‘ Selectivity in the Hydrogenation of Geraniol over Platinum Containing Zeolites
Diedrik Tas, Rudy F. Parton, Karen Vercruysse and Pierre A. Jacobs

Shape-Selective Zeolite Catalysed is of M
with Glycerol
Els Heykants, Wim H. Verrelst, Rudy F. Parton and Peter A. Jacobs

of Fatty Acids

glycerides by

Vapour-Phase Beckmann Rearrangement Using B-MFI Zeolites
|. Réseler, G. Heitmann and W.F. Holderich

Heterogeneously-Catalyzed Alkoxylation of Limonene and Alpha-Pinene in the Presence of
Beta Zeolite
K. Hensen, C. Mahaim and W.F. Holderich

Direct Hydroxylation of Benzene to Phenol Catalysed by Dealuminated H-|AIZSM-5 Zeolite
J.L. Motz, H. Heinichen and Wolfgang F. Heiderich

gol.g Mesoporous Base Catalysts Comprising of MCM-41 Supported Intraporous Cesium
xide
K.R. Kioetstra and H. van Bekkum

Zeolite-Catalysed Rearrangement of Isophorone Oxide
J.A. Elings, FLE.B. Lempers and R.A. Sheldon

SO Hv&‘isrogenanon over Pd/HZSM-5 Catalysts : Temperature-programmed desorption,
CO/C 0 Isotope Analysis, and in-situ Infrared Spectroscopy
Son-Ki Ihm, Jong-Ki Jeon and Dong-Keun Lee

Mechanisms of the Skeletal Isomerization of n-Butene over a HFER Zeolite, Influence of
Coke Deposits.
Michel Guisnet, P. Andy, N.S. Gnep, C. Travers and E. Benazzi

Reaction of n-Butene over H-ZSM-5 Zeolite. Influence of the Acid Strength on the Isobutene
Selectivity
P. Meériaudeac Ngoc and Claude Naccache

Influence of Zeolite Pore Structure on Catalytic Reactivity
A. van de Runstraat, P.|. Stobbelaar, |. van Grondelle, B.G. Anderson, L.]J. van ljzendoorn and
R.A. van Santen

Skeleton Hydroisomerization of Hexene-1 in the Presence of Synthesis Gas on Zn-Cr/HZSM-5
Catalyst
V.M. Mysov, V.G. Stepanov and Kazimira G. lone

Catalytic Reduction of Nitrogen Monoxide by Methane over Pd-Loaded ZSM-5 Zeolites. Roles
of Acidity and Pd Dispersion
Makoto Misono, Yukiko Nishizaka, Masanori Kawamoto and Hidenaga Kato

In-situ IR Studies of Surface Species During the Selective Catalytic Reduction(SCR) of NO by
Propene over Cu-ZSM-5 Zeolites
Do Heui Kim, In Chul Hwang and Seong Ihl Woo

Reactivity of Adsorbates in the Decomposition of Nitric Oxide over Cu-ZSM-5 Catalysts
Steven S.C. Chuang and Bemjamin Lopez

Ethylene Di in Nickel Containing SAPO is Studied by Electron Spin
and Gas Cl y: - of the Channel Size
Martin Hartmann and  Larry Kevan

Cation Effects in the Oxidation of Adsorbed Cyclohexane in Y Zeolite: An in situ IR Study
D.L. Vanoppen, D.E. De Vos and Pierre A. Jacobs

Selective Oxidatfon of Aromatic Hydrocarbons over Copper Complexes Encapsulated in
Molecular Sieves
Robert Raja and Paul Ratnasamy

Palladium lon-Exchanged SAPO-5 for A Low Temperature Combustion of CH4
Yusaku Takita, Tatsumt Ishihara, Hiroyasu Nishiguchi and Hideaki Sumi

Application of CoAPO-5 Molecular Sieves as Heterogeneous Catalysts in Liquid Phase
Oxidation of Alkenes with Dioxygen
H.FW.J. van Breukelen, M.E. Gerritsen, V.M. Unimels, |.S. Broens and Jan H.C. van Hooff

The Stability of CI in Cl lar Sieves under the Conditions of Liquid
Phase Oxidations with Tert-Butyl Hydroperoxlde
H.E.B. Lempers and R.A. Sheldon

Para-Selective Gas Phase Ox Oxidations of Alkylaromatics over CVD Fe/Moy Borasilicate
Molecular Sieve
Jin S. Yoo, Paul S. Lin and Shari D. Elfline

Characterization and Reactivity of Ni,Mo-Supported MCM-41 Catalysts for
Hydrodesulfurization
J. Cui, Y. -H. Yue, Y. Sun, W. -Y. Dong and Zi Gao

Catalytic Decomposition of Organic Sulfur Compounds - Effect of Zeolite Acidity
Maria Zioick, P. Decyk, |. Czyzniewska and H.G. Karge

Kinetics of CH4 Complete Oxidation on CuH-ZSM-5 Catalyst
A.V. Kucherov, N.V. Nekrasov, A.A. Slinkin, E.A. Katsman and S.L. Kiperman

Cyclodimerization of Bicyclo[2.2.1]Hepta-2,5-Dicne in the Presence of Rhodium-Containing
Zeolite Catalysts
Ntaliya F. Gol'dshleger, B.l. Azbel, Yal. Isakov, E.S. Shpiro and Kh.M. Minachev
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Zeolite Catalysts for the Friedel-Crafts Alkylation of Methyl B
Aromatic Substrate
Bart Janssens, P. Catry, R. Claessens, G. Baron and Pierre A. jacobs

a Strongly D

Direct Ethylation of Ethylbenzene to Produce Para-Diethylbenzene
Xiansheng Wang, Guiru Wang, Hongchen Guo and Xueqin Wang

Sohd Catalysts for the Hydroxyalkylauon of Aromancs wnh Epoxides. Intermolecular

]A Elings, R.S. Dowmng and RA. Shzldon

La-EMT, a Promising Catalyst for Isobutane/2-Butene Alkylation
Helle Mostad, Michael Stécker, Arne Karlsson, Hanne Junggreen and Britt Hustad

Synthesis of Aniline from Phenol and Ammonia over Zeolite Beta
Naonobu Katada, Shinsuke. lijima, Hirofumi Igi and Miki Niwa

A New Process of Light Naphtha
Long-Time Stability
Satoshi Fukase, N. Igarashi, K. Aimoto, H. Inoue and H. Ono

Using a Zeolite-Based Catalyst with

Effect of ZnO Added to HZSM-5 Catalyst in Aromatization of n-Hexane
Hyung-fin Kim and Sei-Ki Moon

Properties of PtSn/KL Catalysts for n-Hexane Aromatization
Jong H. Chae and Sang H. Moon

The Use of Cy D k
Dealuminated Mordemte to Probe Ac:dny
AW. O'Donovan and C.T. O’Connor

Cracking and 2,6-DIPN Synthesis over

Pt/Zeolite Catalysts for Hydrocracking: A Comparative Study on FAU and EMT
Viadimir Zholobenko, A. Gatforth, F. Bachelin and ] Dwyer

Effects on D

Temp ion Rate and on Nature of Coke Formed from Propene over
Mordenites
C.A. Henriques, |.C. Afonso, P. Magnoux, M. Guisnet and Jose Luiz Fontes Monteiro

Composition, Location, Modes of Formation and of Removal of Coke Deposited on a 5A
Adsorbent
P. Magnoux, M. Misk, G. Joly, S. Jullian and M. Guisnet

Evaluation of Catalyst Deactivation on Beckmann Rearrangement over Indiosilicate Modified
with Noble Metals
M.N.A. Nasution, Takeshige Takahashi and Takami Kai

The Induction Period in Ethylbenzene Disproportionation over Large Pore Zeolites
U. Wei, M. Weie, M. Hunger, H.G. Karge and fens Weitkamp

Selective Fries Rearrangement of Phenyl Acetate into Hydroxy Acetophenones Catalyzed by
High- Silica Zeolite NCL-1
M. Sasidharan and Rajiv Kiumar

Toluene Disproportionation over ZSM-5 Catalysts Covered with Silicalite Shell
Chang Sang Lee, Tae-jin Park and Wha Young Lee

Characterization and Reactivity Study of Rhenium-Impregnated Zeolite Y Catalysed h
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Factors Comrolhng Catalytic Activity of H-Form Zeolites for the Selective Reduction of NO
with C]
Atsushi Satsumu,' M. fwase, A. Shichi, T Hattori and Y. Murakanii

In-situ FT-IR and Catalytic Studies of the Selective Reduction of Nitric Oxide by Carbon
Monoxide over Au/NaY Catalysts: Effect of Adding Hydrogen to the Reaction Gas Mixture
Tarek M. Salama, Ryuichiro Ohnishi and Masaru Ichikawa

Sharp Contrast in Thermal Stability between MFI-Type Metallosilicates and
Metal-lon-Exchanged ZSM-5 and their Catalytic Performances for NO Removal
Shinji lwamoto, Shigeto Ko, Shingo Yoshida and Tomoyuki Inui

Formation of Active Sites for Reduction of NOx with Methane by Solid State Exchange of
In0s and H-Zeolites
Masaru Ogura, N. Aratani and E. Kikuchi

CO Oxidation and NO Reduction by CO on Differently Prepared CuQ/mordenites
Kyung-Whan Lee and  Baik-Hyon Ha

The Role of Water for NO Reduction by Hydrocarbons over Copper lon-Exchanged
Mordenite Type Zeolite Catalysts
Moon Hyeon Kim, In-Sik Nam and Young Gul Kim
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ALUMINOSILICATE CATALYST, A PROCESS FOR THE MANUFACTURE THEREOF AND A
PROCESS FOR THE SKELETAL ISOMERIZATION OF LINEAR OLEFINS

Inventors: Nicolaides Christakis P (ZA)

Assignee: CSIR ZA Assignee Code: 24563

Patent (No,Date) ;Applic(No,Date): US 5503818 960402 US 332064 941101

STABLE NON-AQUEQUS COMPOSITIONS CONTAINING PERACIDS WHICH ARE SUBSTANTIALLY

INSOLUBLE

Inventors: Kuzmenka Daniel J (US); Morgan Leslie J (US); Schepers Frederik
J (NL); Warr Jonathan F (GB)

Assignee: Conopco Inc Assignee Code: 23809

Patent(No,Date);Applic(No,Date): US 5503765 960402 US 290313 940812

HYDROCARBON UPGRADING PROCESS

Inventors: Fletcher David L (US); Sarli Michael S (US); Shih Stuart S (US)
Assignee: Mobil 0il Corp Assignee Code: 56432
Patent(No,Date);Applic(No,Date): US 5503734 960402 US 367670 941230

PROCESS FOR THE REMOVAL OF VOLATILE ORGANIC COMPOUNDS FROM A FLUID STREAM
Inventors: Patel Kirit M (US); Zarchy Andrew S (US)

Assignee: UQOP Assignee Code: 20295

Patent(No,Date) ;Applic(No,Date): US 5503658 960402 US 324041 941017

CARQUSEL. HEAT EXCHANGER FOR SORPTION COOLING PROCESS

Inventors: Dunne Stephen R (US)

Assignee: UQP Assignee Code: 20295

Patent (No,Date) ;Applic(No,Date): US 5503222 960402 US 282137 940728

METHOD FOR PURIFICATION OF PHENOL

Inventors: Griaznov Andrei K (RU); Vasilieva Irina I (RU); Zakoshansky
Vladimir M (RU)

Assignee: General Electric Co U S A SU; Illa International SU

Patent(No,Date) ;Applic(No,Date): US 5502259 960326 US 290258 940815

PROCESS FOR CONCURRENT HYDROLYSIS OF ESTERS AND SEPARATION OF PRODUCTS
USING A SIMULATED MOVING BED

Inventors: Dandekar Hemant W (US); Funk Gregory A (US); Hobbs Simon H (US)
Assignee: UOP Assignee Code: 20295

Patent(No,Date) ;Applic(No,Date): US 5502248 960326 US 395240 950227

ESTERIFICATION PROCESS USING A TITAMIUM ZEOLITE CATALYST

Inventors: Karp Howard S (US); Pugach Joseph (US); Smeal Thomas W (US)
Assignee: Aristech Chemical Corp Assignee Code: 159801 .
Patent(No,Date) ;Applic(No,Date): US 5502240 960326 US 488561 950609

PROCESS FOR PREPARING DIARYL CARBONATES

Inventors: Buysch Hans—Josef (DE); Dohm Joachim (DE); Hesse Carsten (DE);
Kaufmann Dieter (DE); Rechner Johann (DE)

Assignee: Bayer AG DE Assignee Code: 29448

Patent (No,Date);Applic(No,Date): US 5502232 960326 US 339613 941115

PROCESS FOR PREPARING LACTONES

Inventors: Fuchikami Takamasa (JP); Fujimura Atsushi (JP); He De-~Hua (JP);
Kanou Yoshiaki (JP); Miyake Takanori (JP); Okada Takashi (JP); Saito
Toshihiro (JP); Sasakibara Hiroyuki (JP); Wakasa Noriko (JP)

Assignee: Sagami Chemical Research Center JP; Tosoh Corp JP

Assignee Code: 18183 73604

Patent (No,Date);Applic(No,Date): US 5502217 960326 US 328607 941025
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PROCESS FOR PRODUCING EPSILON-CAPROLACTAM

Inventors: Kajikuri Hiroshi (JP); Kitamura Masaru (JP); Nakamura Tomokazu
{(JP); Tojima Hideto (JP)

Assignee: Sumitomo Chemical Co Ltd JP Assignee Code: 81537

Patent(No,Date);Applic(No,Date): US 5502184 960326 US 293169 940819

CONVERSION OF CARBON MONOXIDE USING COBALT-BASED METAL OXIDE CATALYSTS

Inventors: Augustine Robert L (US); Fournier Jay A (US); Paine John B III
(US); Shafer Kenneth H (US); Tanielyan Setrak K (US)

Assignee: Philip Morris Inc Assignee Code: 57256

Patent (No,Date);Applic(No,Date): US 5502019 960326 US 275245 940715

PROCESS FOR STABILIZING AQUEQUS, ZEOLITE SUSPENSIONS USING A LINEAR FATTY

ALCOHOL POLYGLYCOL ETHER HAVING A SPECIFIC DEGREE OF ETHOXYLATION

Inventors: Kischkel Ditmar (DE); Krohnen Thomas (DE); Schmid Karl (DE);
Syldath Andreas (DE)

Assignee: Henkel KGaA DE Assignee Code: 01324

Patent(No,Date);Applic(No,Date): US 5501817 960326 US 284594 940810

DETERGENTS AND CLEANING PREPARATIONS CONTAINING SELECTED BUILDER SYSTEMS

Inventors: Engelskirchen Konrad (DE); Fischer Herbert (DE); Kottwitz
Beatrix (DE); Nitsch Christian (DE); Upadek Horst (DE)

Assignee: Henkel KGaA DE Assignee Code: 01324

Patent (No,Date) ;Applic{No,Date): US 5501814 960326 US 211884 940422

PRODUCTION OF FILLED PAPER

Inventors: Burke Anthony J (GB)

Assignee: Allied Colloids Ltd GB Assignee Code: (01968

Patent(No,Date) ;jApplic(No,Date): US 5501774 960326 US 188388 940121

EXHAUST GAS PURIFYING SYSTEM

Inventors: Nakazumi Tadataka (JP); Suetsugu Hajime (JP); Takami Akihide
(JP); Takemoto Takashi (JP)

Assignee: Mazda Motor Corp JP Assignee Code: 11642

Patent (No,Date) ;Applic(No,Date): US 5501074 960326 US 215769 940322

METHOD OF PRODUCING SORBING SHEETS AND LAMINATES HAVING REACTIVATING AND
INVIGORATING FUNCTIONS

Inventors: Kuma Toshimi (JP)

Assignee: Seibu Giken K K JP Assignee Code: 21679

Patent(No,Date) ;Applic(No,Date): US 5501007 960326 US 67622 930528

BONDED ZEOLITES AND PROCESS FOR PREPARING THEM

Inventors: Bellussi Giuseppe (IT); Buonomo Franco (IT); Clerici Mario G
(IT); Esposito Antonio (IT); Romano Ugo (IT)

Assignee: Eniricerche SPA IT Assignee Code: 15910

Patent (No,Date) ;Applic(No,Date): US 5500199 960319 US 217072 940324

METHOD FOR PREPARING CATALYSTS COMPRISING ZEOLITES EXTRUDED WITH AN ALUMINA
BINDER

Inventors: Keville Kathleen M (US); Timken Hye K C (US); Ware Robert A (US)
Assignee: Mobil 0Oil Corp Assignee Code: 56432

Patent (No,Date) ;Applic(No,Date): US 5500109 960319 US 324305 941017

GASOLINE UPGRADING PROCESS

Inventors: Durand Paul P (US); Timken Hye K C (US)

Assignee: Mobil 0Oil Corp Assignee Code: 56432
Patent(No,Date);Applic(No,Date): US 5500108 960319 US 303908 940909

PRESSURE SWING ADSORPTION PROCESS FOR CHLORINE PLANT OFFGAS

Inventors: Chao Chien C (US); Maurer Richard T (US); Zarchy Andrew S (US)
Assignee: UOP Assignee Code: 20285

Patent (No,Date) ;Applic(No,Date): US 5500035 960319 US 276981 940719
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TWO-STAGE PROCESS FOR PRODUCING DIAMONDOID HYDROCARBONS

Inventors: Bradway Robert A (US); Green Larry A (US); Rollmann L Deane (US)
Assignee: Mobil 0Oil Corp Assignee Code: 56432
Patent(No,Date);Applic{No,Date): US 5498812 960312 US 285675 940804

DETERGENT COMPOSITION CONTAINING ZEOLITE MAP AND ORGANIC PEROXYACID
Inventors: Chapple Andrew P (GB)

Assignee: Lever Brothers Co Assignee Code: 49528

Patent(No,Date) ;Applic(No,Date): US 5498342 960312 US 428510 950425

EXHAUST GAS PURIFICATION APPARATUS

Inventors: Hirayama Hiroshi (JP); Igashira Toshihiko (JP); Kanehara Kenji
(JP); Morishima Shingo (JP); Takada Toshihiro (JP); Yamada Jun (JP)

Assignee: Nippon Soken Inc JP; Toyota Jidosha Kogyo K K JP Assignee Code:
59967 85331

Patent(No,Date);Applic(No,Date): US 5497619 960312 US 268946 3940630

COATING DISPERSION FOR EXHAUST GAS CATALYSTS

Inventors: Domesle Rainer (DE); Engler Bernd (DE); Koberstein Edgar (DE);
Lox Egbert (DE); Ostgathe Klaus (DE)

Assignee: Degussa DE Assignee Code: 23568

Patent(No,Date);Applic(No,Date): US 5496788 960305 US 17058 8930212

ELECTROCHEMICAL APPARATUS FOR ENERGY STORAGE AND/OR POWER DELIVERY
COMPRISING MULTI-COMPARTMENT CELLS

Inventors: Zito Ralph (US)

Assignee: National Power PLC GB Assignee Code: 32842
Patent(No,Date);Applic(No,Date): US 5496659 960305 US 128117 930929

BATTERY

Inventors: Inamasu Tokuo (JP); Izuchi Syuichi (JP); Takeda Kazunari (JP);
Yoshihisa Youetsu (JP)

Assignee: Yuasa Corp JP

Patent (No,Date);Applic(No,Date): US 5496656 960305 US 193018 940207

PROCESS FOR DECREASING THE BUILD UP OF INORGANIC INCRUSTATIONS ON TEXTILES

AND DETERGENT COMPOSITION USED IN SUCH PROCESS

Inventors: Beck Roland (BE); Burzio Fulvio (IT)

Assignee: Ausimont SPA IT; Cerestar Holding B V NL Assignee Code: 15271
24018

Patent (No,Date);Applic(No,Date): US 5496494 960305 US 218213 940325

LAUNDRY DETERGENT COMPOSITIONS CONTAINING LIPASE AND SOIL RELEASE POLYMER
Inventors: Beagle Charles A (US); Scherr Elliot M (US); Taha Riad A (US)
Assignee: Colgate-Palmolive Co Assignee Code: 18624

Patent (No,Date) ;Applic(No,Date): US 5496490 960305 US 419080 950410

CATALYST

Inventors: Chapple Paul (GB)

Assignee: Unilever Patent Holdings B V NL Assignee Code: 17055

Patent (No,Date);Applic(No,Date): US RE35166 960305 US 240156 940510

ADSORPTIVE SEPARATION OF PARA-XYLENE WITH HIGH BOILING DESORBENTS
Inventors: Kulprathipanja Santi (US)

Assignee: UOP Assignee Code: 20295

Patent(No,Date) ;Applic(No,Date): US 5495061 960227 US 320343 941011

MULTIPLE IMPREGNATION TECHNIQUE FOR THE PREPARATION OF EX SITU SELECTIVATED
ZEOLITE CATALYSTS

Inventors: Beck Jeffrey S (US); McCullen Sharon B (US); Olson David H (US)
Assignee: Mobil 0il Corp Assignee Code: 56432

Patent (No,Date) ;Applic(No,Date): US 5495059 960227 US 338297 941114
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DISTILLATE HYDROGENATION CATALYST

Inventors: Clark Frederick T (US); Hopkins P Donald (US); Kukes Simon G
(Us)

Assignee: Amoco Corp Assignee Code: 79752

Patent(No,Date);Applic(No,Date): US 5494870 960227 US 232731 940425

INK JET PRINTING MATERIAL

Inventors: Becker Dieter (DE); Dransmann Gerhard (DE); Kasper Klaus B (US);
Quartz William L (US); Williams David R (US)

Assignee: Felix Schoeller jr Foto und Spezialpapiere GmbH and Co KG DE

Patent(No,Date);Applic(No,Date): US 5494759 960227 US 261439 0940617

AGGLOMERATION OF HIGH ACTIVE PASTES TO FORM SURFACTANT GRANULES USEFUL IN
DETERGENT COMPOSITIONS

Inventors: Goovaerts Lucas (BE); Vega Jose L (BE)

Assignee: Procter & Gamble Co The Assignee Code: 68128

Patent (No,Date);Applic{No,Date): US 5494599 960227 US 133063 931012

PROCESS FOR THE CATALYTIC DEODORIZATION OF AND REDUCTION OF THE NITROGEN
CONTENT IN LIQUID MANURE TANK EFFLUENTS

Inventors: Lepage Jean—-Francois (FR); Morlec Jean (FR)

Assignee: Institut Francais du Petrole FR Assignee Code: 31868

Patent (No,Date) ;Applic(No,Date): US 5494587 960227 US 275475 940715

ZEOLITE-BASED LIGHTWEIGHT CONCRETE PRODUCTS )

Inventors: Beaudoin James J (CA); Ding Jian (CA); Fu Yan (CA)
Assignee: National Research Council of Canada CA Assignee Code: 58608
Patent(No,Date) ;Applic(No,Date): US 5494513 960227 US 499458 950707

COMPOSITE PLATING COATINGS

Inventors: Tomioka Toshikazu (JP); Tomita Katsumi (JP); Yonemura Masaaki
(JP)

Assignee: Matsushita Electric Industrial Co Ltd JP Assignee Code: 53120

Patent(No,Date);Applic(No,Date): US 5494505 960227 US 379093 950126

ADSORBENT FOR USE IN DOUBLE GLAZED WINDOWS

Inventors: Cohen Alan P (US); Connolly Philip (US); Dangieri Thomas J (US)
Assignee: UOP Assignee Code: 20295

Patent(No,Date);Applic(No,Date): US 5493821 960227 US 237738 940504

LIQUID PHASE ETHYLBENZENE SYNTHESIS WITH MCM-49

Inventors: Cheng Jane C (US); Smith C Morris (US); Walsh Dennis E (US)
Assignee: Mobil 0il Corp Assignee Code: 56432

Patent(No,Date) ;Applic(No,Date): US 5493065 960220 US 319318 941006

NOBLE METAL LARGE PORE ZEOLYTE CATALYST FOR METHANOL-ETHANOL COUPLING
Inventors: Kao Jar-Lin (US); Vanderspurt Thomas H (US)

Assignee: Exxon Research and Engineering Co Assignee Code: 28200
Patent(No,Date) ;Applic(No,Date): US 5493064 960220 US 354984 941213

STABILIZED POLYVINYL CHLORIDE

Inventors: Drewes Rolf (DE); Kolb Markus (DE); Kuhn Karl (DE); Wehner
Wolfgang (DE)

Assignee: Ciba—-Geigy Corp Assignee Code: 00002

Patent(No,Date) ;Applic(No,Date): US 5492948 960220 US 226620 940412

MOLECULAR SIEVE STRUCTURES USING AQUECUS EMULSIONS

Inventors: Wu Shy-Hsien (US)

Assignee: Corning Inc Assignee Code: 21045

Patent (No,Date) ;Applic(No,Date): US 5492883 960220 US 342834 941121



(39) Vol. 13 No.2 (1996) 87

ACTIVE COMPONENT FOR THE CAPTURE OF BASIC NITROGEN IN CATALYTIC CRACKING

CATALYSTS (FCC)

Inventors: Corma Canos Avelino (ES); Mocholi Castelo Francisco A (ES)

Assignee: Consejo Superior Investigaciones Cientificas ES; Universidad
Politecnica Valencia ES Assignee Code: 25135

Patent(No,Date) ;Applic(No,Date): US 5492874 960220 US 131521 9307086

ZEOLITE/CATALYST WALL-FLOW MONOLITH ADSORBER

Inventors: Ament Frank (US); Singer David A (US)

Assignee: General Motors Corp Assignee Code: 33984

Patent (No,Date);Applic{(No,Date): US 5492679 960220 US 28069 930308

SKELETAL ISOMERIZATION OF N-BUTYLENES TO ISOBUTYLENE ON ZEOLITES

Inventors: Browne James E (US); Hadowanetz Alison E (US); Hazen John (US);
0’Young Chi-Lin (US); Pellet Regis J (US)

Assignee: Texaco Inc Assignee Code: 83832

Patent (No,Date) ;Applic(No,Date): US 5491276 960213 US 202866 940225

BENZENE REDUCTION IN GASOLINE BY ALKYLATION WITH HIGHER OLEFINS

Inventors: Chin Arthur A (US); Collins Nick A (US); Harandi Mohsen N (US);
Thomson Robert T (US); Ware Robert A (US)

Assignee: Mobil 0il Corp Assignee Code: 56432

Patent (No,Date);Applic(No,Date): US 5491270 960213 US 278713 940722

PROCESS FOR PREPARING CYCLIC POLYSILOXANES FROM LINEAR POLYSILOXANES
Inventors: Kostas John N (US)

Assignee: Hercules Inc Assignee Code: 38688
Patent(No,Date);Applic(No,Date): US 5491249 960213 US 425542 950420

ZEOLITE L

Inventors: Verduijn Johannes P (NL)

Assignee: Exxon Chemical Patents Inc Assignee Code: 14518
Patent(No,Date) ;Applic(No,Date): US 5491119 960213 US 855017 920630

DETERGENT COMPOSITION OR COMPONENT CONTAINING ANIONIC SURFACTANT AND
PROCESS FOR ITS PREPARATION

Inventors: van der Hoeven Frans A (NL); Joyeux Christophe (NL)
Assignee: Conopco Inc Assignee Code: 23809

Patent(No,Date) ;Applic(No,Date): US 5490954 860213 US 265285 940624

ON-BOARD GAS COMPOSITION SENSOR FOR INTERNAL COMBUSTION ENGINE EXHAUST

GASES

Inventors: Poindexter Bennie D (US); Remillard Jeffrey T (US); Weber Willes
H (Us)

Assignee: Ford Motor Co Assignee Code: 31496

Patent(No,Date);Applic(No,Date): US 5490490 960213 US 363844 950427

HIGHLY SELECTIVE N-OLEFIN ISOMERIZATION PROCESS USING MULTIPLE PARALLEL
REACTORS

Inventors: Huss Albin Jr (US); Rahmim Iraj I (US); Wood Peter (GB)
Assignee: Mobil 0il Corp Assignee Code: 56432

Patent (No,Date);Applic(No,Date): US 5489726 960206 US 233164 940426

DEHYDROGENATION PROCESSES USING CATALYSTS COMPRISING CATALYTIC METAL ON A

NONACIDIC SUPPORT

Inventors: Durante Vincent A (US); Huang Chen-Shi (US); Marcus Bonita K
(US); Resasco Daniel E (US)

Assignee: Sun Co Inc R&M

Patent (No,Date);Applic(No,Date): US 5489722 960206 US 316656 940930
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