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Review of My Works in the Field of Zeolite Science

Tetuo Takaishi
Emeritus Professor of Toyohashi University of Technology

I have engaged in the research of zeolite over thirty years. My works cover the adsorption,
reactivities of the framework (isotope exchanges between C!80, and frameworks), determination
of the ordered distribution of Al atoms in the framework and its relations to properties of
zeolites. In this paper, these are reviewed, and some problems under investigation and important
future issues are described.

Keywords: zeolite, entropy of adsorbates, 180-isotopic exchange, Al-Si ordering in
zeolites, origin of twin, Oy
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Framework and Non-Framework Cation Ordering Phenomena

John M. Newsam

Molecular Simulations Inc.

The interplay between short- and long-range interactions leads to interesting phenomena,
both with zeolite constituents as well as with those researching them. In considering over
a decade of interactions with Prof. Takaishi and his work, on the occasion of his 77t birthday,
it is the number of overlaps in the paths that our separate research interests have followed
that is perhaps most notable. It is a privilege to have the opportunity to recount some of
these overlaps in a personal fashion and, in so doing, to express my respect for Prof.
Takaishi and my appreciation for the many fruitful ideas he has already contributed; I am

certain there will be many more.

Keywords: Aluminum distributions, Si-29 NMR, gallosilicates, non-framework cations, structure

design, molecular simulation

Although indirect overlaps came earlier, as
noted beneath, my first direct, yet still long range
interaction with Prof. Takaishi occurred in 1987,
immediately following his analysis of aluminum
distributions in zeolite omegal). Having just
completed a structural study of the MAZ-framework
gallosilicate analog of zeolite omega?, we had
scrutinized also aluminosilicate34) and gallosilicate
LTL-framework materials using powder neutron
diffraction. Of particular interest were the
distributions of the framework cations. While
298i NMR had already yielded detailed information
on the local orderings of aluminum and gallium
in FAU-framework materials such as zeolite X
and Y and their gallosilicate counterparts 6, these
structures have but a single unique T-site (T =
Tetrahedral species, Si or Al). Zeolite omega (MAZ-
framework) and L (LTL - Fig.1) possess two,
with average local environments that are similar
in L, but quite different in omega. Thus, for example,
the Si-2Al band positions in the 29Si NMR spectrum

9685 Scranton Road, San Diego, CA 92121, U.S.A.

of L overlap closely, while those in omega are offset
from each other by several ppm. The diffraction
data on the LTL-framework materials provided
information on the partitioning of aluminum 3) or
gallium 5 over the two inequivalent T-sites together
with good geometrical data. We then applied a
profile analysis method, already well established for
analysis of powder diffraction data, to the 29Si NMR
spectrum 7 to help interpretation of the details. The
peak positions for both zeolite omega and zeolite
L, computed on the basis of our analyses of the
geometrical 8 and compositional®) dependencies of
the 29Si chemical shifts agreed encouragingly well
with experiment 10,

We were, to some degree, satisfied, but
Prof. Takaishi was immediately interested in
extracting still more from the data. At his direct
instigation, we applied profile analysis to the 29Si
NMR spectrum of gallosilicate zeolite L. We did
not, though, estimate Si-nGa peak positions as the
data on the compositional dependence of the 29Si
chemical shifts in FAU-framework gallosilicates,
the basis for quantifying the deshielding influence
of first and second neighbor gallium atoms, was
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Fig. 1 The LTL-framework structure drawn so as to
illustrate the lobe in the one-dimensional 12-ring
channels (right), the two crystallographically
inequivalent T-sites and the accepted numbering
of the framework constituents (after 4).

much sparser (Fig.2). Armed with the aluminosilicate
and gallosilicate data, Prof. Takaishi developed a
detailed analysis of the local aluminum and gallium
orderings that reproduced well the experimental
Si-nAl and Si-nGa intensities!). He also used
similar methods to consider aluminum distributions
in mordenite !2), in zeolite X 13, in analcimes !4,
in ZK-19 and chabazite !5, some of which results
were highlighted in this same publication 16), and
in mordenite 2. In the lattermost study Prof.
Takaishi proposed a limiting composition of SizAl
for 5-ring units.

The drivers of measured aluminum distributions
have been very intensively studied. Loewenstein's
rule of Al-O-Al linkage avoidance was known to
be followed invariably in Si:Al > 1 materials
produced by hydrothermal crystallization. The
role of 'Dempsey's rule' of Al-O-Si-O-Al second
neighbor avoidance was less clear, and the analysis
of Takaishi et al. of mordenite indicated it to be
inconsequential !7. Here, again, our interests
intertwined, but from quite different directions.
Rather than detailed analyses of combinations of
local configurations, in our work we leveraged the
burgeoning power of direct computer simulation.
We explored how Loewenstein's rule and Dempsey's
rule would be manifested in aluminum distributions

in LTA and FAU-framework zeolites as a function

-750
o & a n=4
L =
g
gm0 oo n=3
2
E _o10f n=2
&
£
F
® 990}~ n=1
8
§ -7 n=0
~115.0 1 L L 1
92 "2 132 152 72 192

Number of Silicon Atoms (in 192 Total)

Fig. 2 The quantitative deshielding influence of second-
neighbor gallium atoms can be extracted from
the distinct variations in the 29Si chemical shift
of silicon atoms with 0, 1, 2, 3 and 4 first
neighbor gallium atoms, in FAU-framework
gallosilicates (for more complete data on
aluminosilicates see 9).

of Si:Al ratio. Taking periodic models of the actual
framework topologies, an extension of precursor
work based on cubic and diamond lattices 18), we
used simulated annealing to optimize aluminum
distributions subject to variably weighted first and
second neighbor avoidance 19:20),

As would be predicted from Prof. Takaishi's
analyses of local orderings, the experimental Si-nAl
populations could not be reproduced satisfactoril)}
by these random simulations!®). The aluminum
distributions in zeolites of type X are more ordered
that would be developed solely through application
of Loewenstein's and Dempsey's rules. Prof. Takaishi
explored the concept that the details of a zeolite
material might, in fact, convey insight into certain
of the molecular controls at synthesis 21, a concept
also developed in Melchior's detailed analysis
of aluminum distributions in FAU-framework
materials 22 23),

Aluminum distributions warrant scrutiny, given
the significant impact they have on intrinsic
properties. Prof. Takaishi, for example, has
considered the acidity in zeolite L 24) and the
distribution of non-framework cations in systems

such as sodium zeolite A 25 and analcimes 14),
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Fig. 3 Two cages suitable for constructing zeolite frameworks, drawn as interconnected T-atom nodes, both of which
have two 7-member rings (highlighted with spheres) and face symbols 42417287 (n=1 left, n=2 right). The kqd cage
(left) has been described by J.V.Smith in his compilation of polyhedra and cages (J.V.Smith, private
communication 1994). The cage at right has not, to the best of the author's knowledge, been categorized
previously and, having a 77 motif, is offered here as the "Takaishi cage".

The latter framework type represents another overlap
point, having been the subject of crystaliographic
studies 26). A particularly interesting case is sodium
zeolite X, given its complexity, the role of non-
framework cation placement in determining
properties, and the data available on crystallogrgphic
structures and on aluminum distributions. Prof.
Takaishi considered which sites would be the
most favorable for non-framework sodium cations
given assumed local aluminum distributions. For
sodium zeolite X he obtained good agreement
with the averaged diffraction results 27. Our related
path in this area, beyond adding to accumulated
crystallographic knowledge, was to develop
simulation protocols that would be able to automate,
reliably, this prediction of non-framework cation
configuration. Applied first to zeolites Li-A(BW)2®
and A2829), then also to zeolite X 30, the methodology
has been improved substantially 3D and appears to
have broad applicability. It may indeed provide a
useful vehicle, sought by Prof. Takaishi, for relating
measured non-framework configurations to
framework cation distributions.

Short range interactions had opportunity to
operate in 1990, at the time of the "Chemistry of
Microporous Crystal Meeting” in Tokyo, when I
finally had the opportunity to meet Prof. Takaishi
in person and to enjoy both scientific and social

discussions. The latter, I well recall, continued over
several hours and locales.

Our overlaps predate, though, the first
communications and meetings. Our recent
consideration, analytically and by simulation, of the
effect of varying concentrations of pore-blockage
in 1-, 2- and 3-D pore systems 32 33), steps firmly
in the footprints left earlier by Prof. Takaishi
who, some 20 years ago now, applied percolation
theory to zeolite A with varying degrees of calcium
substitution for sodium 34 and potassium 3%. A
long-standing interest in developing methods to
simulate the behavior of sorbates within microporous
crystals 30), resonates with Prof. Takaishi's recent
considerations of the influence of local environment
on the clustering of dioxygen molecules 37-38),
With an analysis of possible polyhedral constituents
of zeolite frameworks (Fig.3), simulation also
provides a route to virtual libraries of zeolite
structures.

While never having had the opportunity to
be a formal collaborator, these many overlaps
evidence that my own research interests have
followed closely those of Prof. Takaishi. Based
on this close alignment of interests over the past
decade or so, I can only guess that Prof. Takaishi
is now intrigued by the application of combinatorial
and high throughput experimentation techniques 3940
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to opportunities in zeolite science and application.
I look forward to stimulating discussions with
him on this topic, an appropriately expansive one
with which to start the next millennium.
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Characteristic Properties of Synthetic Mordenite and

Discovery of 5-ring(2Al) Avoidance Rule

Keiji Itabashi
Nanyo Research Laboratory, Tosoh Corporation

Our analytical studies of the determination of ordered distribution of Al atoms in the
framework of synthetic mordenite are reviewed. The existence of a super-structure with 3c
cell constant was found by adsorption properties and XRD data of the mordenite (Si/Al=5-
10). Al sites preferentially substituted by Si were estimated from 29Si MAS NMR data. The
ordered distribution of Al atoms in the framework was determined by connectivity-configuration
matrices method. The obtained result consistently explained the observed composition-dependence
of the characteristic properties of the mordenite. A new rule named as "S-ring(2Al)
avoidance rule" in which a 5-ring holding 2Al atoms was unstable was discovered by this
study. One can explain various phenomena unsolved in zeolites containing 5-rings by assuming

the new rule.

Key Words : mordenite, Al distribution, connectivity-configuration matrices method, 5-ring(2Al)

avoidance rule
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Statement honoring Professor Tetsuo Takaishi

Karl Seff
Chemistry Department, University of Hawai'i

Congratulations to Professor Tetsuo Takaishi
on the occasion of his Seventy-Seventh Birthday!

There is no greater statement that can be made
of a scientist than "He loves his science." When
he retires and he continues to study science, to read
the principal journals, to think, and to write and
publish in them, then one sees that he really
loved his science for all of years that went
before.

I first became aware of Professor Takaishi
through his work published in the scientific journals.
The first paper of his that I noticed involved
using Zn, K-A (zinc and potassium exchanged zeolite
A) to remove phosphorus from silicon, specifically
phosphine and other polar impurities from silane,
for the preparation of ultrapure silicon for the
semiconductor industry. We had an opportunity
to meet at an international meeting and had an
exciting conversation about that. Then, upon
Prof. Takaishi's suggestion, we in Hawaii proceeded
to prepare a large single crystal of that material and
to determine its structure crystallographically. 1
hope it was useful to Prof. Takaishi, in refining
his ideas of how that zeolite was able to selectively
remove trace quantities of impurities from silane.

A few years ago, Prof. Takaishi was in
Honolulu at an international meeting of Chemical
Societies. His purpose was not, however, attendance

2545 The Mall, Honolulu HI 96822-2275, U.S.A.
e-mail: kseff@gold.chem.hawaii.edu

at that meeting. It was to visit our research
group at the University of Hawaii, to tell us about
his current research ideas, and to urge us to do an
incisive experiment which could confirm a theory
that he was pursuing. It was an honor to us to
have him here for that singular purpose, and it
was eye-opening to my graduate students to see that
he was so deeply involved with his work. They
were very impressed.

I have seen Tetsuo Takaishi regularly over
the years. He has been a dinner guest at my
home in Honolulu. We spent a day together in
Honolulu, in the laboratory and at dinner a few
years ago. We have talked regularly at International
Zeolite Conferences in cities all over the world
for twenty years, and we have been at their dinners,
parties, and excursions together.

There have been many opportunities to discuss
our science seriously and to get silly and have
fun.

Everyone in the zeolite community worldwide
knows Professor Takaishi. He is either showing
his big smile, obviously happy to be amongst his
colleagues, seeing the faces of the people whose
work he has studied, or he is serious, discussing
his science, choosing his words carefully, explaining,
teaching, listening, and learning. That is certainly
the image that I will have of him in my mind forever.
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ZMPC 2000

INTERNATIONAL SYMPOSIUM ON
ZEOLITES AND MICROPOROUS CRYSTALS
Second Circular / Call for Papers
Sendai International Center, Sendai, Japan
August 6-9, 2000
Organized by Japan Association of Zeolite

International Symposium on Zeolites and

Microporous Crystals
The Organizing Committee cordially invites you
to participate in the International Symposium
on Zeolites and Microporous Crystals (ZMPC
2000). It will be held during August 6-9, 2000
in Sendai, Japan. The Japan Association of Zeolite
will organize this meeting as a continuation of
ZMPC'93 and '97.

Scope
The Symposium is aimed at promoting the
fundamental and applied studies of zeolites,
microporous and mesoporous materials, and layered
compounds. The major topics of the symposium
will be:

1. Mineralogy and Crystal Chemistry

. Synthesis and Characterization

. Ion Exchange and Modification

. Adsorption, Diffusion and Permeation

. Computational Chemistry

. Intercalation and Crosslinking

. Host-Guest Interactions, Quantum Size Effect

0 N N L AW N

. Catalysis
9. Other Applications

Scientific Program
The program will consist of plenary lectures,
invited lectures and contributed papers.
Plenary Lectures

- M. W. Anderson (UMIST, UK), "Growth Models
of Microporous and Mesoporous Materials"

- F. Fajula (France, ENSCM), "Unique Surface and
Catalytic Properties of Mesoporous Alumino-
silicates”

+ J. M. Newsam (Molecular Simulations, USA),
"High Throughput Experimentation in Zeolite
Chemistry: Prospects for Combinatorial and
Computational Techniques"

- T. J. Pinnavaia (Michigan State University, USA),
"Mesoporous Molecular Sieves with Wormhole
Framework Structures"”

- T. Tatsumi (Yokohama National University,
Japan), "Ti-containing Hydrophobic Zeolites
and Mesoporous Molecular Sieves as Liquid-phase
Oxidation Catalysts"

+ J. Weitkamp (University of Stuttgart, Germany),
"Base Catalysis on Microporous and Mesoporous
Materials - Recent Progress and Perspectives”
A Partial List of Invited Lecturers
D. E. Akporiaye (Norway), M. A. Camblor
(Spain), B. Chmelka (USA), J. F. Haw (USA),
R. F. Lobo (USA), L. McCusker (Switzerland),
M. 'Nakano (Japan), M. Payne (UK), V.
Ramamurthy (USA), P. Ratnasamy (India), J.
Sauer (Germany), F. Schiith (Germany), M.
Tsapatsis (USA), R. A. van Santen (The
Netherlands), I. Wang (ROC), O. M. Yaghi (USA),
J. Yu (China)

Instruction for Authors
All authors (oral and poster sessions) are requested
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to submit an abstract of two pages (1.5 line spacing
on A4 or 8" X 11" size paper with margins of
at least 2 cm in a camera-ready form), including
tables, figures, and references. The first page
should include the title of the paper, the name,
affiliation and address of the authors underlining
the name of author to whom correspondence
should be addressed. On the right top of the corner
of the abstract, the number of the topics in the
Scope in which the paper is to be accommodated,
and the authors' preference (Oral, Poster, or Either
Oral or Poster) should be indicated.

Selection of the papers and the mode of
presentation will be made by the Organizing
Committee based on the two-page abstracts. Four
copies of the abstract should be sent to Prof. A.
Miyamoto, Chairman of the Symposium, by
October 31, 1999. Notice of the acceptance and
mode of presentation will be sent to the authors
by January 31, 2000.

Proceedings

The Proceedings of the Symposium will be
published after a scientific review as a special
issue of Microporous and Mesoporous Materials
including plenary lectures, invited lectures, and
oral papers. Manuscripts will be due at the
Symposium (August 6, 2000).

Symposium Site

The Symposium will take place at the Sendai
International Center. Sendai Tanabata Festival
will be held during the Symposium. Main streets
are decorated with elaborate decorations and
streamers attached to bamboo poles.

Language

All submitted papers and presentations must be
in English.

Correspondence

Prof. Akira Miyamoto, Chairman, ZMPC 2000
Department of Materials Chemistry, Graduate
School of Engineering, Tohoku University, Aoba-
yama 07, Sendai 980-8579, Japan.

Facsimile +81-22-217-7235,

Phone +81-22-217-7233

E-mail zmpc2000@aki.che.tohoku.ac.jp
Pre-symposium
"Catalysis and Characterization on Advanced
Micro- and Meso-porous Materials", August 5,
2000 at Cooperative Research Center, Akita
University, Akita-city, Japan.
Correspondence: Prof. S. Nakata, Akita University
Fax & Tel. +81-18-889-2437, E-mail snakata
@ipc.akita-u.ac.jp
Post-symposium
"State-of-the-Art Science of Micro- and
Mesoporous Materials Synthesis", August 10-
11, 2000 at Rihga Royal Hotel Waseda, Shinjyuku,
Tokyo, Japan.
Correspondence: Prof. M. Matsukata, Waseda
University Fax & Tel. +81-3-5286-3850, E-mail
mmatsu @mn.waseda.ac.jp
Home Page Address
http://www.zmpc2000. aki.che.tohoku.ac.jp
Key Dates
October 31, 1999 Deadline for extended abstract
January 31, 2000 Notice of acceptance
February 29, 2000 Final circular
May 31, 2000 Deadline for registration
August 6, 2000 Symposium begins
International Advisory Board
C. R. A. Catlow (UK), K.-J. Chao (ROC), A.
Corma (Spain), M. E. Davis (USA), W. F.
Holderich (Germany), T. Inui (Japan), P. A. Jacobs
(Belgium), J. M. Newsam (USA), Y. Ono (Japan),
P. Ratnasamy (India), Y. S. Uh (Korea), H. van
Bekkum (The Netherlands), J. Weitkamp
(Germany), R. Xu (China), T. Yashima (Japan),
S. I. Zones (USA)
Organizing Committee
A. Miyamoto, Chairman (Tohoku University),
O. Terasaki, Chairman (Tohoku University), S.
Namba, Treasurer (Teikyo University of Sci.
and Tech.), M. Niwa, Publication (Tottori
University), K. Kuroda, Publication (Waseda
University), M. Kubo, Secretary (Tohoku
University), Y. Akai (Idemitsu Kosan), Y. Arima
(Catalysts & Chemicals Industries), S. Asano
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(Tosoh Corporation), S. Asaoka (Chiyoda
Corporation), T. Hattori (Nagoya University),
M. Imanari (Mitsubishi Chemical), H. Ishida
(Asahi Chemical), M. Iwamoto (Hokkaido
University), E. Kikuchi (Waseda University), T.
Muroi (N. E. Chemcat), S. Ozawa (Akita
University), H. Sato (Sumitomo Chemical), T.
Sato (Shin Tohoku Chemical Industry), K. Segawa
(Sophia University), S. Shimizu (Koei Chemical),
T. Tatsumi (Yokohama National University), K.
Tsutsumi (Toyohashi University of Technology),
K. Torii (Tohoku National Ind. Res. Inst.), H.
Uchida (Showa Denko), K. Usui (Cosmo Research
Institute), M. Yamada (Tohoku University), S.
Yamamoto (Mitsui Chemicals), A. Yamazaki
(Waseda University)

2nd International Symposium on the
Deactivation and Testing of Catalysts

March 26-31st 2000, San Francisco
Sponsored by the American Chemical Society,
Petroleum Chemistry Division

In 1995 we organized the first symposium on
the deactivation and testing of Hydrocarbon
Processing Catalysts. The Symposium was quite
a success and we had a large group discussing
the difficulties and developments in testing
catalysts. Now five years later we think it is time
again to review the field and also look at the new
developments in the next millennium. Some topics
of special interest are: Realistic deactivation of
catalysts, Small scale and low cost testing, and
Combinatorial Catalyst Research.

Preliminary Timing
Letter of intent September 1st, 1999

Title and summary December 1st, 1999

ACS pre-print paper January 15th, 2000

TEL. +81-45-441-1283, FAX. 81-45-441-1281
E-mail: ttakatsuka@ykh.chiyoda.co.jp
3-13 Moriya-cho, Kanagawa-ku, Yokohama
221-0022, Japan

- Paul O’ Connor
Akzo Nobel Catalysts
TEL. +31-33-4676588, Fax 31-33-4676154
E-mail: paul.oconnor@akzonobel.com
Stationsplein 4, POBox 247, 3800 AE Amersfoort
The Netherlands

HAS | B TER BR) &% & (T221-0022

M%) X SPRBHET3-13  TEL. 045-441-1283
FAX. 045-441-4281 E-mail: ttakatsuka@ykh.
chiyoda.co.jp)

THE 2ND
INTERNATIONAL
SYMPOSIUM ON
MESOPOROUS

MOLECULAR SIEVES
(ISMMS2000)

Quebec City,
At Loews Le Concorde Hotel
August 27 - September 2nd, 2000
in continuation of ISMMS 98.

CONFERENCE OBJECTIVE

To provide a forum for the most recent advances
in the blooming field of mesostructured materials.

CALL FOR PAPER

Contributions are invited in all aspects of the
field including self assembly mechanisms, surface
dynamics, nucleation-growth, novel syntheses,
adsorption and diffusion, surface modifications,
new materials and adsorbents, new catalysts and
other applications. Any presentation dealing with

If you are interested to participate contact one of new developments in the related field of
macrostructured materials is also encouraged.
CONFIRMED LECTURERS

The technical programme features exceptional

the organizers:
- Toru Takatsuka
Chiyoda Corporation, R&D Center
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lecturers:

K.J. Balkus (Dallas); P.G. de Gennes (Paris);
P.A. Jacobs (Leuven); C.T. Kresge (Paulsboro);
G.D. Stucky (Santa Barbara)

as well as seven first rate keynote speakers.

FOR MORE INFORMATION

For any information on the ISMMS 2000 meeting,
please visite our Web site at
http://www.chm.ulaval.ca/ISMMS 2000

You can also contact the conference planner by
telephone at (418)522-8182 or in North America
(800) 618-8182.

13th International
Zeolite Conference

Montpellier, France
July 8-13, 2001

Important dates

Finance J.-P. GILSON

Publications A. GALARNEAU

Further information

The second circular, February 2000, will call
for Full Papers and Recent Research Reports
and will contain information on the scientific and
social programme, accommodation and registration.
For additional information contact :

Francois Fajula or Francesco Di Renzo by post
(ENSCM, 8 rue Ecole Normale, 34296 Montpellier
cedex 5, France) phone (+33 (0) 467 14 43 23),
fax (+33 (0) 467 14 43 49) e-mail: izc13@argon.
enscm.fr

ACCESS IN NANOPOROUS
MATERIALS - II

Banff, Alberta, Canada
May 25-28, 2000

2000 The Organizing Committee cordially invites you
February Second circular, call for papers to participate in the Symposium on ACCESS
July 15 Submission of abstracts for full IN NANOPOROUS MATERIALS - II by

papers presenting an oral paper or a Poster. The meeting
October 20 Acceptance of oral and poster will take place in beautiful Banff , Alberta,
presentations immediately after the 16th Canadian Symposium

2001 on Catalysis. It will start on Thursday evening

January 12 Full papers due May 25, 2000, and finish on Sunday, May 28,
March 15 Submission of recent research 2000.

reports SCOPE OF MEETING
May 1 Final circular and programme We are hoping to bring together investigators
July 5-7 Pre-Conference School from multiple disciplines to discuss complementary
July 8-13 13th 1ZC approaches and recent advances in this important
July 14-16 Field Trip field. Materials of interest are all those with pore

Organizing Committee sizes larger than 1 nm. This includes: periodic

General Chairman F. FAJULA mesoporous materials such as M41S, FSM16
Scientific Chairman J. VEDRINE and related materials, clays, carbon molecular
Secretary F. DI RENZO sieves, porous polymers, sol gel and imprinted
Treasurer P. MASSIANI materials. self assembled organic and other zeolite-

Pre-Conference School M. GUISNET
Field Trip Subcommittee P. ROCHER
A. TUEL

like materials. Studies on synthesis, modification,
charactererization and applications of such

materials are welcome.
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PLENARY LECTURES

« Pierre Jacobs (KU Leuven, Belgium) "Mesoporous
Materials as Catalyst Supports”.

- Kazuyuki Kuroda (Waseda University, Tokyo,
Japan) "Structural and Morphological Control
of Mesoporous Molecular Sieves”.

« Jun Liu (Northwest National Lab., Richland, WA,
USA) "Synthesis and Applications of
Functionalized Nanoporous Materials for Specific
Adsorption".

+ Galen D. Stucky (University of California - Santa
Barbara, CA, USA) "Strategies for the Synthesis
of Periodic Meso- and Macroporous Materials".

KEYNOTES LECTURES

James Clark (University of York, UK)
"Functionalised Mesoporous Materials for Green
Chemistry".

+ Guojun Liu (University of Calgary, AB, Canada)
"Diblock and Triblock Thin Films with
Nanochannels".

- Thomas J. Pinnavaia (MSU, East Lansing, MI,
USA) "Mesostructured Clays for Heterogeneous
Catalysis".

- John R. Ripmeester (Steacie Institute for Molecular
Sciences, NRC, Ottawa, Canada) "Probing the
Pore Space in Mesoporous Solids with NMR
Spectroscopy and Magnetic Resonance
Microimaging".

Due to the limited time we have, potential

participants are kindly encouraged to adhere to

the following deadlines :

Accommodation

The meeting will be held at the Banff Park Lodge,
222 Lynx Street, P.O. Box 2200, Banff, Alberta,
Canada TOL 0CO, TEL. (403)762-443, FAX. (403)
762-3553, Toll Free in North America: 1-800-
661-9266, E-mail: reservations@banffparklodge
.com.

Accommodation for the conference may be
arranged by contacting the hotel directly.

scorpio.kent.edu, Thomas J. PINNAVAIA
pinnavai @cem.msu.edu

Members: B. Grandjean (U. Laval), S. Hamoudi (U.
Laval), M. Kruk (KSU), F. Larachi (U. Laval),
W. Zhang (MSU)

SCIENTIFIC COMMITTEE
C.J. Brinker (USA), D. Brunel (France), C.R.A.
Catlow (UK), M. Camblor (Spain), K. Chao
(Taiwan), C.G. Coe (USA), A. Corma (Spain),
C. Detellier (Canada) , H.C. Foley (USA), M.
Froba (Germany), S. Inagaki (Japan), K. Kaneko
(Japan), S. Komarneni (USA), C.T. Kresge (USA),
R. Kumar (India), K. Kuroda (Japan), J.A. Lercher
(Germany), J. Liu (USA), Th. Maschmeyer
(The Netherlands), J. Olivier (USA), E. Prouzet
(France), J.R. Ripmeester (Canada), D.M. Ruthven
(USA), M. Stocker (Norway), G.D. Stucky (USA),
T. Tatsumi (Japan), K.K. Unger (Germany)

KEY DATES

June 7, 1999 Submission of abstracts (one page,

single spacing)

Sep. 6, 1999 Submission of manuscipts

Nov. 12, 1999  Referee's reports

Dec. 10, 1999  Revised manuscripts

CORRESPONDENCE
Dr. Abdel Sayari
Department of Chemical Engineering, Laval
University, Ste-Foy, Qc, CANADA G1K 7P4
TEL. 1 (418) 656 3563, FAX. 1 (418) 656
5993, E-mail: nano2@gch.ulaval.ca, URL
http://www.gch.ulaval.ca/~sayari/nano2/

AEEVol.16, No.2 Dp. 70 128B#RW/2LE L
72 [BHA5%] ofC, [lst International
FEZA Conference ® [Invite lectures]] &
[ACCESS in NANOPORUS MATERIALS —
no [H#Rl] 0F 4 OREHFAND

ORGANIZING COMMITTEE TBYE L7, EATBHUHLETFTET,
Chairman: Abdel SAYARI nano2@gch.ulaval.ca
Vice-Chairmen: Mietek JARONIEC jaroniec@
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USE OF COMPOSITE CATALYST FOR THE DISMUTATION
AND/OR TRANSALKYLATION OF ALKYLAROMATIC
HYDROCARBONS, INVENTOR(s): Alario Fabio Neuilly sur Seine,
Benazzi Eric Montesson (FR), ASSIGNEE(s): Institut Fran cedilla
ais du Petrole (FR), PATENT NO.: 5,919,995 (19990706), FILED:
(19970207)

PROCESSES FOR PRODUCING ALDEHYDE ACIDS OR SALTS,
INVENTOR(s): Packett Diane Lee South Charleston, Eisenschmid
Thomas Carl Cross Lanes, Brammer Michael Allen Hurricane,
Maher John Michael Charleston (US), ASSIGNEE(s): Union Carbide
Chemicals & Plastics Technology Corporation (US), PATENT NO.:
5,919,978 (19990706), FILED: (19970415)

HYDROXIMIC ACID DERIVATIVES, INVENTOR(s): Kirio Yoshie,
Maeda Takako, Sasaki Norio, Toshima Norishige, Sawai Nobumitsu,
Milligan Bruce (JP), Perez Joseph, Vors Jean-Pierre (FR), Gant Daniel
B. Durham (US), ASSIGNEE(s): Rhone-Poulenc Agrochimie (FR),
PATENT NO.: 5,919,825 (19990706), FILED: (19980210)

AMIDE ETHER CARBOXYLATE/AMIDE ETHER DETERGENT
COMPOSITION, INVENTOR(s): Sakamoto Yuichi, Hayase Taeko,
Ide Kazutoshi, Tosaka Masaki, Morii Noriyuki, Shibata Tomoko
(JP), ASSIGNEE(s): Kao Corporation (JP), PATENT NO.: 5,919,749
(19990706), FILED: (19951128)

PREPARATION OF SECONDARY ALKYL SULFATE PARTICLES
WITH IMPROVED SOLUBILITY, INVENTOR(s): Kazuta Takashi,
Ebihara Fukuji (JP), ASSIGNEE(s): The Procter & Gamble Company,
(US), PATENT NO.: 5,919,747 (19990706), FILED: (19980908)

ALKALINE LIPOLYTIC ENZYME, INVENTOR(s): Hirayama Satoshi
(JP), Halkier Torben (DK), ASSIGNEE(s): Novo Nordisk A-S (DK),
PATENT NO.: 5,919,746 (19990706), FILED: (19970828)

ZEOLITE L CATALYST, INVENTOR(s): Verduijn Johannes Petrus,
Gellings Pieter Ernst Oostvoorne (NL), ASSIGNEE(s): Exxon Chemical
Patents Inc (US), PATENT NO.: 5,919,722 (19990706), FILED:
(19970203)

MICROFILTRATION OF ZEOLITES, INVENTOR(s): Potter Mark
James (US), ASSIGNEE(s): Exxon Chemical Patents Inc (US), PATENT
NO.: 5,919,721 (19990706), FILED: (19950525)

COLOR CLARIFICATION METHODS, INVENTOR(s): Salmon Sonja
1., Mishra Anita R. (US), Nielsen Jack B. (DK), ASSIGNEE(s):
Novo Nordisk A-S (DK), Novo Nordisk Biochem North America Inc
(US), PATENT NO.: 5,919,697 (19990706), FILED: (19961018)

ENZYME AND ENZYME PREPARATION WITH
ENDOGLUCANASE ACTIVITY, INVENTOR(s): Schulein Martin,
Oxenb.o slashed.ll Karen Margrethe, Andersen Lene Nonboe Birker.o
slashed.d, Lassen, S.o slashed.ren Flensted, Kauppinen Markus Sakari,
Nielsen Jack Bech (DK), ASSIGNEE(s): Novo Nordisk A-S (DK),
PATENT NO.: 5,919,691 (19990706), FILED: (19970320)

MEMBRANES CONTAINING INORGANIC FILLERS AND
MEMBRANE AND ELECTRODE ASSEMBLIES AND
ELECTROCHEMICAL CELLS EMPLOYING SAME, INVENTOR(s):
Grot Walther Gustav, Rajendran Govindarajulu (US), ASSIGNEE(s):
E I du Pont de Nemours & Company (US), PATENT NO.: 5,919,583
(19990706), FILED: (19970829)
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CONFORMABLE TAPE FOR BONDING A THERMOPLASTIC
LENS BLOCKING MATERIAL, INVENTOR(s): Parish Jr. William
L., Martin Philip G., Hyde Patrick D. (US), ASSIGNEE(s): Minnesota
Mining & Manufacturing Company (US), PATENT NO.: 5,919,563
(19990706), FILED: (19960913)

RECORDING SHEET, INVENTOR(s): Nakano Yukihiro, Miyamoto,
Masafumi, Doi Yasuhiro (JP), ASSIGNEE(s): Kao Corporation (IP),
PATENT NO.: 5,919,559 (19990706), FILED: (19960923)

PLANT GROWTH REGULATOR, INVENTOR(s): Maekawa Yoshio,
Yoshimi Yukihiko, Akiyama Taizoh (US), ASSIGNEE(s): Taki Chemical
Co Ltd (JP), PATENT NO.: 5,919,448 (19990706), FILED: (19980223)

PREPARATION OF CRYSTALLINE MICROPOROUS AND
MESOPOROUS METAL SILICATES, PRODUCTS PRODUCED
THEREBY AND USE THEREOF, INVENTOR(s): Hasenzah! Steffen,
Mangold Helmut, Roland Eckehart, Scholz Mario, Thiele Georg
(DE), ASSIGNEE(s): Degussa Aktiengeselischaft (DE), PATENT NO.:
5,919,430 (19990706), FILED: (19970619)

AMORPHOUS ALUMINOSILICATE AND PROCESS FOR
PRODUCING THE SAME, INVENTOR(s): Harada Atsushi, Funakoshi
Hajime, Ozawa Takeshi (JP), ASSIGNEE(s): Tosoh Corporation
(JP), PATENT NO.: 5,919,427 (19990706), FILED: (19960426)

USE OF SHEET SILICATES, INVENTOR(s): Bauer Harald (DE),
ASSIGNEE(s): Clariant GmbH (DE), PATENT NO.: 5,919,371
(19990706), FILED: (19970327)

REMOVAL OF SULFUR FROM A HYDROCARBON STREAM BY
LOW SEVERITY ADSORPTION, INVENTOR(s): Bartek Robert (US),
ASSIGNEE(s): Marathon Oil Company (US), PATENT NO.: 5,919,354
(19990706), FILED: (19970513)

INTEGRATED RESIDUA UPGRADING AND FLUID CATALYTIC
CRACKING, INVENTORC(s): Serrand Willibald (DE), Hammond David
G., Jacobson Mitchell, Pagel John F., Poole Martin C. (US),
ASSIGNEE(s): Exxon Research & Engineering Co (US), PATENT
NO.: 5,919,352 (19990706), FILED: (19970717)

PROCESS FOR THE PURIFICATION OF A SOLUTION OF
LITHIUM SALTS CONTAMINATED BY METALLIC CATIONS
AND USE OF THIS PROCESS IN THE PRODUCTION OF
ZEOLITES EXCHANGED WITH LITHIUM, INVENTOR(s): Moreau
Serge (FR), ASSIGNEE(s): L'Air Liquide Societe Anonyme pour I'Etude
et I'Exploitation des Procedes Georges Claude (FR), PATENT NO.:
5,919,287 (19990706), FILED: (19961230)

PSA PROCESS FOR REMOVEL OF NITROGEN OXIDES FROM
GAS, INVENTORC(s): Golden Timothy Christopher, Taylor Fred William
(US), Kalbassi, Mohammed Ali (GB), Schmidt William Paul (US),
ASSIGNEE(s): Air Products & Chemicals Inc (US), PATENT NO.:
5,919,286 (19990706), FILED: (19970306)

DETERGENT COMPOSITION COMPRISING CELLULASE
ENZYME AND NONIONIC CELLULOSE ETHER, INVENTOR(s):
Baillely Gerard Marcel, Hall Robin Gibson, Guedira Nour-Eddine
(GB), ASSIGNEE(s): Procter & Gamble Company (US), PATENT NO.:
5,919,271 (19990706), FILED: (19970630)

DEVICE FOR DRYING WET INTERIOR SURFACES OF HOLLOW
CONTAINERS, INVENTOR(s): Cooke Barbara (US), ASSIGNEE(s):
La La La La Ltd (US), PATENT NO.: 5,918,379 (19990706),
FILED: (19971003)
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SORBENT-BASED FLUID STORAGE AND DISPENSING VESSEL
WITH ENHANCED HEAT TRANSFER MEANS, INVENTOR(s):
Tom Glenn M. (US), ASSIGNEE(s): Advanced Technology Materials
Inc (US), PATENT NO.: 5,917,140 (19990629), FILED: (19970520}

CARBON DIOXIDE PRESSURE SWING ADSORPTION PROCESS
USING MODIFIED ALUMINA ADSORBENTS, INVENTOR(s):
Gaffney Thomas Richard, Golden Timothy Christopher, Mayorga Steven
Gerard, Brzozowski Jeffrey Richard, Taylor Fred William (US),
ASSIGNEE(s): Air Products and Chemicals Inc (US), PATENT NO.:
5,917,136 (19990629), FILED: (19961003)

GAS CONCENTRATION SENSOR AND CONTROL FOR OXYGEN
CONCENTRATOR UTILIZING GAS CONCENTRATION SENSOR,
INVENTOR(s): Michaels Gregory A., Birangi Homayoun (US),
ASSIGNEE(s): Invacare Corporation (US), PATENT NO.: 5,917,135
(19990629), FILED: (19970612)

DEVICE FOR DEPOLYMERIZING USED AND WASTE PLASTICS,
INVENTORC(s): Holighaus Rolf, Niemann Klaus, Strecker Klaus, Ullrich
Dieter, Hecka Christian (DE), ASSIGNEE(s): VEBA OEL AG (DE),
PATENT NO.: 5,917,102 (19990629), FILED: (19970321)

METAL-LIGAND COMPLEX CATALYZED PROCESSES;:
INVENTOR(s): Bryant David Robert, Nicholson James Clair, Briggﬁ
John Robert, Packett Diane Lee, Maher John Michael (US),
ASSIGNEE(s): Union Carbide Chemicals & Plastics Technology
Corporation (US), PATENT NO.: 5,917,095 (19990629), FILED:
(19970311)

PURIFICATION OF .ALPHA.-ACIDS AND .BETA.-ACIDS,
INVENTOR(s): Ting Patrick L., Refling Jay R. VanSanford Michael
A., Goldstein Henry (US), ASSIGNEE(s): Miller Brewing Company
(US), PATENT NO.: 5,917,093 (19990629), FILED: (19971113)

METAL EXCHANGED ZEOLITE CATALYSTS FOR ALCOHOL
AMINATION, INVENTOR(s): Vedage Gamini Ananda, Emig Lenore
Ann, Li, Hong-Xin, Armor, John Nelson (US), ASSIGNEE(s): Air
Products and Chemicals Inc (US), PATENT NO.: 5,917,092 (19990629),
FILED: (19980327)

PROCESS FOR PRODUCING CYCLIC ETHERS BY LIQUID
PHASE REACTION, INVENTOR(s): Chen Shien Chang, Chu Cheng
Chang, Lin Fu Shen, Chou June Yen, Chu Ming Hui (TW),
ASSIGNEE(s): Dairen Chemical Corporation (TW), PATENT NO.:
5,917,061 (19990629), FILED: (19980428)

FLAME-RETARDANT THERMOPLASTIC RESIN COMPOSITION,
INVENTOR(s): Sagane Hiroshi, Hashitani Ryuki (JP), ASSIGNEE(s):
Daicel Chemical Industries Ltd, Techno Polymer Co Ltd (JP), PATENT
NO.: 5,916,936 (19990629), FILED: (19970324)

PROCESS FOR PREPARING DETERGENT GRANULES,
INVENTOR(s): Aouad Yousef Georges (SR), Dickenson Hayden
Guy William (GB), ASSIGNEE(s): The Procter & Gamble Company
(US), PATENT NO.: 5,916,867 (19990629), FILED: (19960717)

PREPARATION OF LAUNDRY DETERGENT TABLETS,
INVENTOR(s): Davies Alan Phillip, Edwards Sara Jane, Wraige Douglas
(GB), ASSIGNEE(s): Lever Brothers Company, Division of Conopco
Inc (US), PATENT NO.: 5,916,866 (19990629), FILED: (19970625)

METHOD OF MANUFACTURE OF MOLECULAR SIEVES,
INVENTOR(s): Toufar Helge, Toufar Simone (DE), Maher Philip
Kenerick, Ojo Adeola Florence, Fitch Frank R., Bulow Martin
(US),ASSIGNEE(s): The BOC Group Inc (US), Tricat Management
GmbH (DE), PATENT NO.: 5,916,836 (19990629), FILED: (19970401)
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COPPER-CLAD LAMINATE WITH PREPREG OF EPOXY RESIN
AND ARYL ESTER, INVENTOR(s): Ueda Youichi, Endo Yasuhiro,
Shibata Mitsuhiro, Yamasaki Kaori (JP), ASSIGNEE(s): Sumitomo
Chemical Company Ltd (JP), PATENT NO.: 5,916,683 (19990629),
FILED: (19971104)

RECORDING SHEETS FOR INK JET PRINTING, INVENTOR(s):
Fryberg Mario, Kurzen Roland, Haarmann Klaus (CH), Blednick Diane
L., Rogers Daniel R.(US),ASSIGNEE(s): Iliford AG (CH),PATENT
NO.: 5,916,673 (19990629), FILED: (19970731)

SPIRAL FIXED-BED MODULE FOR ADSORBER AND
CATALYTIC REACTOR, INVENTOR(s): Pan Chuen Yong
(CA),PATENT NO.: 5,916,531 (19990629), FILED: (19970429)

LOW HUE PHOTOBLEACHES, INVENTOR(s): Willey Alan David
(US),ASSIGNEE(s): The Procter & Gamble Company (US), PATENT
NO.: 5,916,481 (19990629), FILED: (19960618)

CATALYST FOR THE HYDROISOMERIZATION OF
CONTAMINATED HYDROCARBON FEEDSTOCK, INVENTOR(s):
Tejada Jorge Alejandro, Romero Yilda Margot, Reyes Edito Jose (VE),
ASSIGNEEC(s): Intevep, S A (VE), PATENT NO.: 5,916,433 (19990629),
FILED: (19971021)

REFRIGERATING OR AIR-CONDITIONING APPARATLUS,
INVENTOR(s): Yoshida Yuji, Matsuo Mitsuharu, Akiya Takaji, Owa
Masaru, Ozeki Masataka (JP), ASSIGNEE(s): Matsushita Electric
Industrial Co Ltd (JP), PATENT NO.: 5,916,252 (19990629), FILED:
(19971029)

HIGH CAPACITY GAS STORAGE AND DISPENSING SYSTEM,
INVENTOR(s): Tom Glenn M. (US),ASSIGNEE(s): Advanced
Technology Materials Inc (US), PATENT NO.: 5,916,245 (19990629),
FILED: (19980407)

AUTOMOTIVE HYDROCARBON ADSORBER SYSTEM,
INVENTOR(s): Buhrmaster Carol L., Hertl William, Patil Mallanagouda
D. Socha Jr. Louis S., Williams Jimmie L. (US), ASSIGNEE(s):
Corning Incorporated (US), PATENT NO.: 5,916,133 (19990629),
FILED: (19970609)

CONTROL OF EXHAUST EMISSIONS FROM AN INTERNAL
COMBUSTION ENGINE, INVENTOR(s): Modica Frank S., Barr Mark
K., Huff George A., Cayton Roger H., Alexander Bruce D., Kretchmer
Richard A. (US), ASSIGNEE(s): BP Amoco Corporation (US), PATENT
NO.: 5,916,129 (19990629), FILED: (19970709)

PREFORMED OPHTHALMIC LENS BASE BLOCK, INVENTOR(s):
Sedlock Carole, Minneapolis (US), ASSIGNEE(s): Minnesota Mining
and Manufacturing Company (US), PATENT NO.: 5,916,017
(19990629), FILED: (19960913)

AIR PURIFICATION PROCESS, INVENTOR(s): Jain Ravi, Tseng
James K. (US), ASSIGNEE(s): The BOC Group Inc (US), PATENT
NO.: 5,914,455 (19990622), FILED: (19970930)

SEPARATION OF LINEAR FROM BRANCHED HYDROCARBONS
USING A CARBON MEMBRANE, INVENTOR(s): Soffer Abraham,
Gilron Jack, Cohen Haim (IL), ASSIGNEE(s): Carbon Membranes Ltd
(IL), PATENT NO.: 5,914,434 (19990622), FILED: (19970929)

PROCESS FOR PRODUCING POLYMER GRADE OLEFINS,
INVENTOR(s): Marker Terry L. (US), ASSIGNEE(s): UOP LLL (US),
PATENT NO.: 5,914,433 (19990622), FILED: (19970722)

PROCESS FOR PRODUCING ETHER COMPOUND, INVENTOR(s):
Fujii Yasuyuki, Furugaki Hisakazu, Kita Katsumi, Uno Mitsuru, Tamura
Eiko, Matsumoto Hiromasa (JP), ASSIGNEE(s): Kao Corporation (JP),
PATENT NO.: 5,914,430 (19990622), FILED: (19960705)

CYCLIC PHOSPHONITES AND THEIR USE AS STABILIZERS
FOR ORGANIC MATERIALS, INVENTOR(s): Inui Naoki, Kikuchi
Taketoshi, Fukuda Kanako (JP), ASSIGNEE(s): Sumitomo Chemical
Company Limited (JP), PATENT NO.: 5,914,361 (19990622), FILED:
(19970826)

PROCESS FOR MAKING A HIGH DENSITY DETERGENT
COMPOSITION VIA POST DRYING MIXING/DENSIFICATION,
INVENTOR(s): DeNome Frank William, Lange John Frederick (US),
ASSIGNEE(s): The Procter & Gamble Company (US), PATENT
NO.: 5,914,307 (19990622), FILED: (19961015)

PEROXYNITRITE BASED BLEACHING SYSTEMS, INVENTOR(s):
Madison Stephen Alan, McCallum Jeremy Elliot Bongardt, Rojas Wahl
Roy Uwe (US), ASSIGNEE(s): Lever Brothers Company, Division
of Conopco Inc (US), PATENT NO.: 5,914,305 (19990622), FILED:
(19971029)

PERCARBOXYLIC ACIDS, INVENTOR(s): Sankey John Phillip,
James Alun Pryce (GB), ASSIGNEE(s): Solvay Interox Limited
(GB), PATENT NO.: 5,914,303 (19990622), FILED: (19960530)

ABSORBENT AND PROCESS FOR REMOVING SULFUR OXIDES
FROM A GASEOUS MIXTURE, INVENTOR(s): Bhattacharyya
Alakananda, Foral Michael J., Reagan William J. (US), ASSIGNEE(s):
BP Amoco Corporation (US), PATENT NO.: 5,914,293 (19990622),
FILED: (19980403)

POINT-OF-USE CATALYTIC OXIDATION APPARATUS
AND METHOD FOR TREATMENT OF VOC-CONTAINING
GAS STREAMS, INVENTOR(s): Holst Mark R., Olander W. Karl,
Tom Glenn M. (US), ASSIGNEE(s): ATMI Ecosys Corp (US), PATENT
NO.: 5,914,091 (19990622), FLED: (19960215)

IMMOBILIZED BRANCHED POLYALKYLENEIMINES,
INVENTOR(s): Lindoy Leonard Francis, Eaglen Peter Lewis (AU),
Alldredge Robert Louis (US), ASSIGNEE(s): Metre-International Inc
(US), PATENT NO.: 5,914,044 (19990622), FILED: (19961220)

FLUID FILTERING METHOD, INVENTOR(s): Farley David K.
(US), PATENT NO.: 5,914,043 (19990622), FILED: (19980202)

REFORMING PROCESS WITH CATALYST PRETREATMENT,
INVENTOR(s): Wilson Charles R., Holtermann Dennis L. (US),
ASSIGNEE(s): Chevron Chemical Company (US), PATENT NO.:
5,914,028 (19990622), FILED: (19970110)

SELECTIVE THERMAL AND PHOTOOXIDATION OF
HYDROCARBONS IN ZEOLITES BY OXYGEN, INVENTOR(s):
Frei Heinz (US), Blatter Fritz (CH), Sun Hai (US), ASSIGNEE(s):
The Regents of the University of California (US), PATENT NO.:
5,914,013 (19990622), FILED: (19970613)

PROCESS FOR THE PURIFICATION OF A CRYOGENIC
FLUID BY FILTRATION AND/OR ADSORPTION, INVENTOR(s):
Gary Daniel, Lardeau Rene, Fraysse Philippe, Castellanet Frederic
(FR), ASSIGNEE(s): L'Air Liquide, Societe Anonyme pour I'Etude
et I'Exploitation des Procedes Georges Claude (FR), PATENT NO.:
5,913,893 (19990622), FILED: (19971128)
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METHOD FOR PURIFYING HYDROGEN BASED GAS MIXTURE
USING A LITHIUM- EXCHANGED, X ZEOLITE, INVENTOR(s):
Bomard Olivier, Jutard Jerome, Moreau Serge, Vigor Xavier (FR),
ASSIGNEE(s): L'Air Liguide, Societe Anonyme Pour L'Etude et
L'Exploitation des Procedes Georges Claudes (FR), PATENT NO.:
5,912,422 (19990615), FILED: (19980121)

METHOD OF CLEANING SOILED FABRICS, INVENTOR(s): Black
Robert H. (US), PATENT NO.: 5,912,406 (19990615), FILED:
(19980520)

ENHANCERS SUCH AS ACETOSYRINGONE, INVENTOR(s):
Schneider Palle, Damhus Ture (DK), ASSIGNEE(s): Novo Nordisk
A/S (DK), PATENT NO.: 5,912,405 (19990615), FILED: (19970220)

RAFFINATE LINE FLUSH IN SIMULATED CONTINUOUS
MOVING BED ADSORPTIVE SEPARATION PROCESS,
INVENTOR(s): Noe Robert J.L. (US), ASSIGNEE(s): UOP LLC (US),
PATENT NO.: 5,912,395 (19990615), FILED: (19980209)

METALLO ALUMINOPHOSPHATE MOLECULAR SIEVE WITH
NOVEL CRYSTAL MORPHOLOGY AND METHANOL TO OLEFIN
PROCESS USING THE SIEVE, INVENTOR(s): Barger Paul T.,
Wilson Stephen T., Reynolds Thomas M. (US), ASSIGNEE(s): UOP
LLC (US), PATENT NO.: 5,912,393 (19990615), FILED: (19971209

HIGH EFFICIENCY EPOXIDATION PROCESS, INVENTOR(s):
Chang Te (US), ASSIGNEE(s): Arco Chemical Technology L P
(US), PATENT NO.: 5,912,367 (19990615), FILED: (19970701)

MEDIUM DENSITY CHLORINATED POLYVINYL CHLORIDE
FOAM AND PROCESS FOR PREPARING, INVENTORC(s):
Detterman Robert Edwin (US), PATENT NO.: 5,912,277 (19990615),
FILED: (19980203)

LAUNDRY DETERGENT COMPOSITION COMPRISING
SUBSTANTIALLY WATER-INSOLUBLE POLYMERIC DYE
TRANSFER INHIBITING AGENT, INVENTOR(s): Van Leeuwen
Petrus Johannes (NL), Convents Andre Christian, Busch Alfred, Cachet
Thierry Laurent, Joos Conny Erna Alice (BE), ASSIGNEE(s):
Procter & Gamble Company (US), PATENT NO.: 5,912,221 (19990615),
FILED: (19970620)

LOW FOAMING AUTOMATIC DISHWASHING COMPOSITIONS,
INVENTOR(s): Chatterjee Kuntal, Scheper William Michael (US),
ASSIGNEE(s): The Procter & Gamble Company (US), PATENT
NO.: 5,912,218 (19990615), FILED: (19961212)

LUBRICATING OIL COMPOSITION, INVENTOR(s): Igarashi
Jinichi, Matsuyama Yoko, Shikatani Yutaka, Yoshida Toshio (JP),
ASSIGNEE(s): Nippon Oil Co Ltd (JP), PATENT NO.: 5,912,212
(19990615), FILED: (19961218)

MULTI-LAYERED SOLID COMBUSTIBLE ARTICLE AND ITS
MANUFACTURE, INVENTOR(s): Kim Jong-Hyun, Cirlin Eun-Hee
(US), ASSIGNEE(s): Supernova Clean World (US), PATENT NO.:
5,912,192 (19990615), FILED: (19980828)

PROCESS FOR PREPARING ALKYL TERT-BUTYL ETHERS
AND DI-N-BUTENE FROM FIELD BUTANES, INVENTOR(s):
Nierlich Franz, Olbrich Paul, Droste Wilhelm, Mueller Richard, Toetsch
Walter (DE), ASSIGNEE(s): Huels Aktiengesellschaft (DE), PATENT
NO.: 5,912,191 (19990615), FILED: (19970724)

ALKALINE CELLULASES, INVENTOR(s): von der Osten Claus,
Schulein Martin (DK), ASSIGNEE(s): Novo Nordisk A/S (DK),
PATENT NO.: 5,912,157 (19990615), FILED: (19960909)
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METHODS OF MEASURING ANALYTES WITH BARRIER WEBS,
INVENTOR(s): Caldwell J, Michael (US), ASSIGNEE(s): Nextec
Applications Inc (US), PATENT NO.: 5,912,116 (19990615), FILED:
(19950607)

RECORDING MATERIAL AND PRODUCTION METHOD
THEREOF, INVENTOR(s): Ito Katsuya, Kotani Toru, Suzuki Toshitake
(JP), ASSIGNEE(s): Toyo Boseki Kabushiki Kaisha (JP), PATENT
NO.: 5,912,085 (19990615), FILED: (19960607)

COMPOSITIONS FOR REDUCING BODY ODOR, INVENTOR(s):
Trinh Toan, Bartolo Robert Gregory, Dodd Michael Thomas, Lucas
Juliet Marie, Buckner Robin Yager, Kajs Theresa Marie (US),
ASSIGNEE(s): The Procter & Gamble Company (US), PATENT
NO.: 5,911,976 (19990615), FILED: (19971008)

METHOD FOR MAKING ZEOLITE S$SSZ-44, INVENTOR(s):
Nakagawa Yumi (US), ASSIGNEE(s): Chevron Chemical Company
LLC (US), PATENT NO.: 5,911,968 (19990615), FILED: (19970908

PROCESS FOR PURIFYING EXHAUST GASES, INVENTOR(s):
Miyoshi Naoto, Matsumoto Shinichi, Tanizawa Tsuneyuki, Iguchi
Satoshi, Tanaka Toshiaki, Takeshima Shinichi, Kanazawa Takaaki,
Hayashi Takahiro, Saiki Motohisa, Dohmae Kazuhiko, Yamazaki
Kiyoshi, Suzuki Tadashi, Kasahara Koichi, Tateishi Syuji (IP),
ASSIGNEE(s): Cataler Industrial Co Ltd , Kabushiki Kaisha Toyota
Chuo Kenkyusho, Toyota Jidosha Kabushiki Kaisha (JP), PATENT
NO.: 5,911,960 (19990615), FILED: (19951017)

METHOD OF PURIFYING GASES CONTAINING NITROGEN
OXIDES AND AN APPARATUS FOR PURIFYING GASES IN A
STEAM GENERATION BOILER, INVENTOR(s): Viel Lamare
Charles, Hiltunen Matti (FI), Lee Yam (US), ASSIGNEE(s): Foster
Wheeler Energia Oy (FI), PATENT NO.: 5,911,956 (19990615), FILED:
(19971126)

METHOD AND APPARATUS FOR TRIGGERING AN ARTICLE
CONTAINING AN OXIDIZABLE ORGANIC COMPOUND,
INVENTOR(s): Becraft Michael L., Sylvia R. Karina, Thomas
Jeffrey A. (US), ASSIGNEE(s): Cryovac Inc (US), PATENT NO.:
5,911,910 (19990615), FILED: (19971029)

INSITU ZEOLITE FILTER BED SYSTEM FOR THE REMOVAL
OF METAL CONTAMINANTS, INVENTOR(s): Rose Jane Anne (US),
PATENT NO.: 5,911,876 (19990615), FILED: (19971020)

SYSTEM FOR GEOTHERMAL PRODUCTION OF ELECTRICITY,
INVENTOR(s): Shnell James H. (US), PATENT NO.: 5,911,684
(19990615), FILED: (19970829)

EXHAUST GAS PURIFYING APPARATUS AND METHOD FOR
INTERNAL COMBUSTION ENGINE, INVENTOR(s): Tanaka Hiroshi,
Itou Takaaki (JP), ASSIGNEE(s): Toyota Jidosha Kabushiki Kaisha
(JP), PATENT NO.: 5,911,681 (19990615), FILED: (19970603)

VACUUM STABILIZER AND METHOD FOR THE
MANUFACTURE THEREOF, INVENTOR(s): Porta Paolo Della,
Manini Paolo, Belloni Fortunato, Ferrario Bruno (IT), ASSIGNEE(s):
Saes Getters S P A (IT), PATENT NO.: 5,911,336 (19990615), FILED:
(19960607)

DETERGENT AND DISPERSANT COMPOSITIONS FROM HIGH
TEMPERATURE POLYMERIZATION PRODUCTS, INVENTOR(s):
Freeman Michael Bennett, Larson Gary Robert, Merritt Richard Foster,
Paik Yi Hyon, Shulman Jan Edward, Swift Graham, Wilczynski Robert
(US), ASSIGNEE(s): Rohm and Haas Company (US), ﬁATENT NO.:
5,910,531 (19990608), FILED: (19970210)
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RECORDING SHEET AND IMAGE FORMING METHOD,
INVENTOR(s): Kobayashi Takashi, Nomura Tatsuya (JP),
ASSIGNEE(s): Fuji Photo Film Co Ltd (JP), PATENT NO.: 5,910,359
(19990608), FILED: (19961003)

ERS-10 ZEOLITE AND PROCESS FOR ITS PREPARATION,
INVENTORC(s): Carluccio Luciano, Millini Roberto, Bellussi Giuseppe
(IT), ASSIGNEE(s): Eniricerche S p A (IT), PATENT NO.: 5,910,299
(19990608), FILED: (19970305)

EXHAUST MANAGEMENT SYSTEM CONTROL, INVENTOR(s):
Hemingway Mark David, Pamphilis Nicholas Alexander (US),
ASSIGNEE(s): General Motors Corporation (US), PATENT NO.:
5,910,293 (19990608), FILED: (19970722)

METHOD FOR WATER REMOVAL FROM CORROSIVE GAS
STREAMS, INVENTOR(s): Alvarez Jr. Daniel, Spiegelman Jeffrey
J. (US), ASSIGNEE(s): Aeronex Inc (US), PATENT NO.: 5,910,292
(19990608), FILED: (19970819)

SURGERY PLUME FILTER DEVICE AND METHOD OF
FILTERING, INVENTOR(s): Skalla Randy Marc, Ahrens Carl Austin,
Garner Jr. Robert Keith, Wilkinson Bradley Carl (US), ASSIGNEE(s):
EnviroSurgical Inc (US), PATENT NO.: 5,910,291 (19990608), FILED:
(19960603)

ELECTRORHEOLOGICAL FLUID COMPOSITION INCLUDING
HYDROCARBON COMPOUND HAVING AT LEAST ONE
UNSATURATED BOND, INVENTOR(s): Ono Satoru, Aizawa Ryuji,
Asako Yoshinobu (JP), ASSIGNEE(s): Nippon Shokubai Co Ltd (JP),
PATENT NO.: 5,910,269 (19990608), FILED: (19970519)

FCC UNIT CATALYST STRIPPER, INVENTOR(s): Senior Richard
C., Smaliey Christopher G., Holtan Timothy P. (US), ASSIGNEE(s):
Mobil Oil Corporation (US), PATENT NO.: 5,910,240 (19990608),
FILED: (19980901)

REFRIGERATING APPARATUS, INVENTOR(s): Fujita Makoto,
Amo Yoshikazu (JP), PATENT NO.: 5,910,161 (19990608), FILED:
(19970402)

DIFUNCTIONAL CATALYST EFFECTIVE IN WAX
HYDROISOMERIZATION AND PROCESS FOR PREPARING
IT, INVENTOR(s): Carati Angela, Flego Cristina, Calemma Vincenzo
(IT), ASSIGNEE(s): Agip Petroli S p A, Eniricerche S p A (IT),
PATENT NO.: 5,908,968 (19990601), FILED: (19971120)

CATALYST BASED ON A MORDENITE ZEOLITE MODIFIED
WITH CERIUM, AND ITS USE IN THE ISOMERISATION OF
AN AROMATIC C8 CUT, INVENTOR(s): Benazzi Eric, Alario Fabio,
Marcilly Christian (FR), ASSIGNEE(s): Institut Francais du Petrole
(FR), PATENT NO.: 5,908,967 (19990601), FILED: (19960724)

METHOD FOR PRODUCING TRIMETHYLHYDROQUINONE
DIESTER, INVENTOR(s): Takahashi Ikuo, Chikamori Masahiro (JP),
ASSIGNEE(s): Daicel Chemical Industries Ltd (JP), PATENT NO.:
5,908,956 (19990601), FILED: (19971217)

PROCESS FOR PREPARATION OF EPOXY COMPOUNDS
ESSENTIALLY FREE OF ORGANIC HALIDES, INVENTOR(s):
Au Andrew T., Nafziger J. Lowell (US), ASSIGNEE(s): The Dow
Chemical Company (US), PATENT NO.: 5,908,943 (19990601), FILED:
(19961008)

COATED METAL FLUORIDE PARTICLES AND A DENTAL
COMPOSITION CONTAINING COATED METAL FLUORIDE
PARTICLES, INVENTOR(s): Kawashima Mitsunobu, Hino Kenichi
(JP), ASSIGNEE(s): Kuraray Co Ltd (JP), PATENT NO.: 5,908,879
(19990601), FILED: (19970725)

COLON OR ILEUM-SPECIFIC STEROID DERIVATIVES,
INVENTOR(s): Brattsand Ralph Lennart, Edman Peter, Hogberg
Thomas, Nilsson Stinabritt, Thalen Bror Arne, Ulmins Jan Erik
(SE), ASSIGNEE(s): Aktiebolaget Astra (SE), PATENT NO.: 5,908,833
(19990601), FILED: (19961213)

MICROPOROUS CRYSTALLINE MATERIAL, A PROCESS FOR
ITS PREPARATION AND ITS USE IN DETERGENT
COMPOSITIONS, INVENTOR(s): Zatta Agostino, Mattioli Pier
Domenico, Rabaioli Maria Roberta, Radici Pierino, Aiello Rosario,
Crea Fortunato (IT), ASSIGNEE(s): Condea Augusta S p A (IT),
PATENT NO.: 5,908,823 (19990601), FILED: (19970626)

DYE TRANSFER INHIBITING COMPOSITIONS WITH
SPECIFICALLY SELECTED METALLO CATALYSTS,
INVENTOR(s): Labeque Regine, Johnston James Pyott (BE),
ASSIGNEE(s): Procter & Gamble Company (US), PATENT NO.:
5,908,821 (19990601), FILED: (19961111)

PEROXYACIDS, INVENTOR(s): Oakes John, Thornthwaite David
William (GB), ASSIGNEE(s): Lever Brothers Company (US), PATENT
NO.: 5,908,820 (19990601), FILED: (19961024}

LUBRICATING OoIL FOR COMPRESSION-TYPE
REFRIGERATORS, INVENTOR(s): Egawa Tatsuya, Kawaguchi
Yasuhiro, Terada Izumi, Shimizu Nobuaki (JP), ASSIGNEE(s): Idemitsu
Kosan Co Ltd (JP), PATENT NO.: 5,908,818 (19990601), FILED:
(19960517)

COPPER-SILVER ZEOLITE CATALYSTS, INVENTOR(s): Kharas
Karl C. C. (US). ASSIGNEE(s): ASEC Manufacturing (US), PATENT
NO.: 5,908,806 (19990601), FILED: (19970516)

OXYGEN ABSORBING RESIN, DEOXIDIZING MULTI-LAYER
STRUCTURE USING RESIN, AND PACKAGING CONTAINER,
INVENTOR(s): Otaki Ryoji, Kashiba Takashi, Ito Yoshiki (JP),
ASSIGNEEC(s): Mitsubishi Gas Chemical Company Inc (JP), PATENT
NO.: 5,908,676 (19990601), FILED: (19970630)

METHOD FOR MODIFYING AROMA-CONTAINING GAS,
INVENTOR(s): Sakano Tadaaki (JP), ASSIGNEE(s): Ajinomoto General
Foods Inc (JP), PATENT NO.: 5,908,652 (19990601), FILED:
(19971209)

ANIMAL FEED CONTAINING MOLASSES BENTONITE AND
ZEOLITE, INVENTOR(s): Kemp Philip W., Nougher Thomas Hall
(AU), PATENT NO.: 5,908,634 (19990601), FILED: (19961114)

PROCESS FOR PRODUCING CHLORINE, INVENTOR(s): Abekawa
Hiroaki, Ito Yoshiaki, Hibi Takuo (JP), ASSIGNEE(s): Sumitomo
Chemical Co Ltd (JP), PATENT NO.: 5,908,607 (19990601), FILED:
(19970808)

METHOD FOR PRODUCING HYDROGEN HALIDE AND
OXYGEN, INVENTOR(s): Tange Kyoichi (JP), ASSIGNEE(s): Toyota
Jidosha Kabushiki Kaisha (JP), PATENT NO.: 5,908,606 (19990601),
FILED: (19980911)
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APPARATUS FOR GROWING ZEOLITE CRYSTALS FROM AN
AQUEOUS SOLUTION, INVENTOR(s): Stenzel Christian, Lenski
Harald, Wiesbeck Werner, Demmerle Frank (DE), ASSIGNEE(s):
Dornier GmbH (DE), PATENT NO.: 5,908,604 (19990601), FILED:
(19961223)

PROCESS OF MAKING POLYPROPYLENE FIBER, INVENTOR(s):
Gownder Mohan R., Zamora Eduardo E., Nguyen Jay (US),
ASSIGNEE(s): Fina Technology Inc (US), PATENT NO.: 5,908,594
(19990601), FILED: (19970924)

YTTRIUM CONTAINING ZEOLITE Y CRACKING CATALYST,
INVENTORC(s): Chitnis Girish K., Kowalski Jocelyn A. (US),
ASSIGNEE(s): Mobil Oil Corporation (US), PATENT NO.: 5,908,547
(19990601), FILED: (19930715)

ACTIVATED CLAY COMPOSITION AND METHOD,
INVENTOR(s): Brooks David D., Hansen Darlene M., Shaked Dov
(US), ASSIGNEE(s): Oil-Dri Corporation of America (US), PATENT
NO.: 5,908,500 (19990601), FILED: (19970806)

ORGANIC SOLVENT RECOVERING SYSTEM AND ORGANIC
SOLVENT RECOVERING METHOD, INVENTOR(s): Akamatsu
Mikio, Seki Kenji, Hata Taketo (JP), ASSIGNEE(s): Toho Chemical
Engineering and Construction Co Ltd (JP), PATENT NO.: 5,908,490
(19990601), FILED: (19980112)

DEVICE STRUCTURE FOR IONTOPHORESIS, INVENTOR(s):
Higo Naruhito, Adachi Hirotoshi, Meno Tatsuya (JP), ASSIGNEE(s):
Hisamitsu Pharmaceutical Co Inc (JP) PATENT NO.: 5,908,400
(19990601), FILED: (19970620)

DEHUMIDIFYING POUCH, INVENTOR(s): Cunanan Joaquin Paz,
Heaner David Prince, Hanlon David J. (US), ASSIGNEE(s): Tetra
Technologies Inc (US), PATENT NO.: 5,907,908 (19990601), FILED:
(19971001)

LOW-PRESSURE MERCURY VAPOUR DISCHARGE LAMP,
INVENTOR(s): Ligthart Franciscus A.S., Van Den Bogert Wiliem
J., Van Haastrecht Johannes T.J., Kaiser Renate (DE), ASSIGNEE(s):
U S Philips Corporation (US), PATENT NO.: 5,907,216 (19990525),
FILED: (19950713)

METHOD AND APPARATUS FOR TREATMENT OF FREON GAS,
INVENTOR(s): Harashima Keiichi (JP), ASSIGNEE(s): NEC
Corporation (JP), PATENT NO.: 5,907,077 (19990525), FILED:
(19970314)

PROCESS FOR SELECTIVELY SEPARATING HYDROGEN,
OR BOTH HYDROGEN AND CARBON MONOXIDE FROM
OLEFINIC HYDROCARBONS, INVENTOR(s): Ou Di-Yi, Vaughn
Stephen Neil, Daniel Lawrence Gilbert (US), ASSIGNEE(s): Exxon
Chemical Patents Inc (US), PATENT NO.: 5,907,076 (19990525),
FILED: (19970623)

SOLID ACID SUPERCRITICAL ALKYLATION REACTIONS
USING CARBON DIOXIDE AND/OR OTHER CO-SOLVENTS,
INVENTOR(s): Subramaniam Bala, Clark Michael C. (US),
ASSIGNEE(s): The University of Kansas (US), PATENT NO.: 5,907,075
(19990525), FILED: (19970611)

CATALYST COMPOSITION AND PROCESSES THEREFOR
AND THEREWITH, INVENTOR(s): Wu An-hsiang, Drake Charles
A. (US), ASSIGNEEC(s): Phillips Petroleum Company (US), PATENT
NO.: 5,907,074 (19990525), FILED: (19970113)

7

4 b (58)

AROMATIC ALKYLATION PROCESS, INVENTOR(s): Ghosh Ashim
Kumar (US), ASSIGNEE(s): Fina Technology Inc (US), PATENT NO.:
5,907,073 (19990525), FILED: (19980224)

MULTI-STAGE PROCESS FOR TREATING N-PARAFFINS,
INVENTOR(s): Ramirez de Agudelo Maria Magdalena (VE),
ASSIGNEEC(s): Intevep, S A (VE), PATENT NO.: 5,907,072 (19990525),
FILED: (19971202)

PROCESS FOR THE POLYMERIZATION OF CYCLIC ETHER,
INVENTOR(s): Setoyama Tohru, Kabata Yoshio, Kanagawa, Kobayashi
Mitsuharu (JP), ASSIGNEE(s): Mitsubishi Chemical Corporation (JP),
PATENT NO.: 5,907,054 (19990525), FILED: (19970602)

CATALYST FOR PURIFYING AUTOMOBILE EXHAUSTS AND
METHOD OF MANUFACTURING THE CATALYST, INVENTOR(s):
Park Sang-cheol, Pak Chan-ho (KR), ASSIGNEE(s): Samsung Electro-
Mechanics Co Ltd (KR), PATENT NO.: 5,906,958 (19990525), FILED:
(19961011)

CATALYST FOR POLYMERIZATION OF AN OLEFIN,
AND METHOD FOR PRODUCING AN OLEFIN POLYMER,
INVENTOR(s): Hamura Satoshi, Yasuda Hisami, Yoshida Toru, Sato
Morihiko (JP), ASSIGNEE(s): Tosoh Corporation (JP), PATENT NO.:
5,906,955 (19990525), FILD: (19971216)

INJECTION MOLDED ARTICLE USED WITH PHOTOSENSITIVE
MATERIAL, INVENTOR(s): Akao Mutsuo (JP), ASSIGNEE(s): Fuji
Photo Film Co Ltd (JP), PATENT NO.: 5,906,813 (19990525), FILED:
(19970623)

PROCESS FOR REMOVING AMMONIA FROM GASIFICATION
GAS, INVENTOR(s): Leppalahti Jukka (FI), ASSIGNEE(s): Valton
Teknillinen Tutkismuskeskus (FI), PATENT NO.: 5,906,803 (19990525),
FILED: (19970620)

FILTER WITH ZEOLITIC ADSORBENT ATTACHED TO
INDIVIDUAL EXPOSED SURFACES OF AN ELECTRET-
TREATED FIBROUS MATRIX, INVENTOR(s): Cohen Bernard,
Jameson Lee Kirby (US), ASSIGNEE(s): Kimberly Clark Worldwide
Inc (US), PATENT NO.: 5,906,743 (19990525), FILED: (19950524)

PROCESS SCHEME FOR PROCESSING SOUR FEED IN
ISOMERIZATION DEWAXING, INVENTOR(s): Chou Tai-Sheng
(US), ASSIGNEE(s): Mobil Oil Corporation (US), PATENT NO.:
5,906,729 (19990525), FILED: (19971208)

PROCESS FOR INCREASED OLEFIN YIELDS FROM HEAVY
FEEDSTOCKS, INVENTOR(s): Iaccino Larry Lee, Coute Nicolas
P. (US), ASSIGNEE(s): Exxon Chemical Patents Inc (US), PATENT
NO.: 5,906,728 (19990525), FILED: (19960823)

AIR PURIFICATION PROCESS, INVENTOR(s): Jain Ravi, Tseng
James K. (US), ASSIGNEE(s): The BOC Group Inc (US), PATENT
NO.: 5,906,675 (19990525), FILED: (19970930)

PROCESS AND APPARATUS FOR SEPARATING GAS
MIXTURES, INVENTOR(s): Tan Ziming, Toppel Karl O. (US),
ASSIGNEE(s): The BOC Group Inc (US), PATENT NO.: 5,906,674
(19990525), FILED: (19971216)

PRESSURE SWING SYSTEM WITH AUXILIARY ADSORBENT
BED, INVENTOR(s): Reinhold III, Herbert W., Huber Mark, King
David R. (US), ASSIGNEE(s): Nitrotec Corporation (US), PATENT
NO.: 5,906,673 (19990525), FILED: (19970515)
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CLOSED-LOOP FEEDBACK CONTROL FOR OXYGEN
CONCENTRATOR, INVENTORC(s): Michaels Gregory A., Birangi
Homayoun, Polaseck David D. (US), ASSIGNEE(s): Invacare
Corporation (US), PATENT NO.: 5,906,672 (19990525), FILED:
(19970612)

OPTICAL ILLUMINATION DEVICE, INVENTOR(s): Mori Takashi,
Yamada Jin, Nagatsuka Jun, Hasegawa Shinichi, Hagiwara Shigeru
(JP), ASSIGNEE(s): Nikon Corporation (JP), PATENT NO.: 5,906,429
(19990525), FILED: (19970725)

PROCESS FOR THE ISOMERIZATION OF PARAFFINS,
INVENTOR(s): Galperin Leonid B. (US), ASSIGNEE(s): UOP LLC
(US), PATENT NO.: 5,905,181 (19990518), FILED: (19971229)

HYDROCARBON CONVERSION CATALYST COMPOSITION
AND PROCESSES THEREFOR AND THEREWITH, INVENTOR(s):
Drake Charles A., Wu An-hsiang (US), ASSIGNEE(s): Phillips
Petroleum Company (US), PATENT NO.: 5,905,179 (19990518),
FILED:(19981014)

METHOD OF PRODUCING 1,4-BUTANEDIOL AND
TETRAHYDROFURAN FROM FURAN, INVENTOR(s): Fischer Rolf,
Pinkos Rolf (DE), ASSIGNEE(s): BASF Aktiengeselischaft (DE),
PATENT NO.: 5,905,159 (19990518), FILED: (19970916)

HETEROCYCLIC BIARYL COMPOUNDS AND
PHARMACEUTICAL/COSMETIC COMPOSITIONS COMPRISED
THEREOF, INVENTOR(s): Diaz Philippe, Nice, Thoreau Etienne
(FR), ASSIGNEE(s): Centre International De Recherches
Dermatologiques Galderma (FR), PATENT NO.: 5,905,088 (19990518),
FILED: (19970630)

SYSTEM FOR DELIVERING HYDROPHOBIC LIQUID BLEACH
ACTIVATORS, INVENTOR(s): Chapman Benjamin Edgar, Trinh Toan
(US), ASSIGNEEC(s): Procter & Gamble Company (US), PATENT NO.:
5,905,067 (19990518), FILED: (19980127)

HYDROTREATING CATALYST COMPOSITION AND PROCESSES
THEREFOR AND THEREWITH, INVENTOR(s): Wu An-hsiang,
Drake Charles A. (US), PATENT NO.: 5,905,051 (19990518), FILED:
(19970604)

LIQUID SEPTIC TANK TREATMENT COMPOSITION,
INVENTOR(s): Cooney Jr. Edward Matthew, Smialowicz Dennis
Thomas, Tobey Jr. James F., Jiminez Luiz (US), ASSIGNEE(s): Reckitt
& Colman Inc, Tobey Jr. James F. (US), PATENT NO.: 5,905.037
(19990518), FILED: (19960808)

PVA-BASE THERMOPLASTIC COPOLYMER AND ITS
PRODUCTION PROCESS AND USE, INVENTOR(s): Hanada
Kazuyuki, Kuriyama Katsumi (JP), ASSIGNEE(s): Dainichiseika Color
& Chemicals Mfg Co Ltd, Ukima Colour & Chemicals Mfg Co Lid
(JP), PATENT NO.: 5,904,974 (19990518), FILED: (19970625)

METHOD AND APPARATUS FOR TREATING AN ARTICLE
CONTAINING AN OXIDIZABLE ORGANIC COMPOUND,
INVENTOR(s): Becraft Michael L., Ecoff Martin J., Sylvia R. Karina,
Thomas Jeffrey A. (US), ASSIGNEE(s): Cryovac Inc (US), PATENT
NO.: 5,904,960 (19990518), FILED: (19971029)

ALUMINOSILICATES, INVENTOR(s): Araya Abraham (GB).
ASSIGNEE(s): Crosfield Limited (GB), PATENT NO.: 5,904,914
(19990518), FILED: (19970728)

PROCESS FOR OBTAINING A HIGH-HYDROGEN, LOW-
CARBON-MONOXIDE GAS, INVENTOR(s): Bohm Gustav, Staneff
Theodor, Steinwandel Jurgen (DE), ASSIGNEE(s): Daimler-Benz
AG (DE), PATENT NO.: 5,904,913 (19990518), FILED: (19970130)

METHODS FOR REMOVING AND DECOMPOSING METHYL
BROMIDE FROM FUMIGATION, INVENTOR(s): Yates Scott R.,
Gan Jianying (US), ASSIGNEE(s): The Regents of the University of
California, The United States of America as represented by the Secretary
of Agriculture (US), PATENT NO.: 5,904,909 (19990518), FILED:
(19970821)

PROCESS FOR FLUID CATALYTIC CRACKING OF OILS,
INVENTOR(s): Fujiyama Yuichiro (JP), ASSIGNEE(s): Nippon Oil
Co Ltd, Petroleum Energy Center (JP), PATENT NO.: 5,904,837
(19990518), FILED: (19971003)

DUAL FEED REACTOR HYDROCRACKING PROCESS,
INVENTOR(s): Thakkar Vasant P. (US), ASSIGNEE(s): UOP LLC
(US), PATENT NO.: 5,904,835 (19990518), FILED: (19971024)

METHOD OF SUBLIMING MATERIAL IN CVD FILM
PREPARATION METHOD, INVENTOR(s): Tasaki Yuzo, Sato
Mamoru, Yoshizawa Shuji, Onoe Atsushi, Chikuma Kiyofumi, Yoshida
Ayako (JP), ASSIGNEE(s): Dowa Mining Co Ltd, Pioneer Electric
Corporation (JP), PATENT NO.: 5,904,771 (19990518), FILED:
(19970403)

CELLULASE-CONTAINING WASHING AGENTS, INVENTOR(s):
Maurer Karl-Heinz, Weiss Albrecht (DE), ASSIGNEE(s): Henkel
Kommanditgesellschaft auf Aktien (DE), PATENT NO.: 5,904,736
(19990518), FILED: (19971121)

DETERGENT COMPOSITIONS CONTAINING POLY-
ETHYLENEIMINES FOR ENHANCED STAIN REMOVAL,
INVENTORC(s): Gutierrez Eddie (US), Wu Shang-Ren (CN), Racherla
Uday, Vermeer Robert (US), ASSIGNEE(s): Lever Brothers Company
(US), PATENT NO.: 5,904,735 (19990518), FILED: (19970804)

CLEANING COMPOSITIONS CONTAINING BLEACH AND
STABILITY-ENHANCED ENZYMES, INVENTOR(s): Rai Saroj,
Scheper William Michael, Taylor Lucille Florence, Caravajal Gregory
Stephen, Burckett-St. Laurent James Charles Theophile Roger, Pramod
Kakumanu (US), ASSIGNEEC(s): The Procter & Gamble Company (US),
PATENT NO.: 5,904,161 (19990518), FILED: (19960228)

ALKYLAROMATICS PRODUCTION, INVENTOR(s): Collins Nick
A., Mazzone Dominick N., Venkat Chaya R. (US), ASSIGNEE(s):
Mobil Oil Corporation (US), PATENT NO.: 5,902,917 (19990511),
FILED: (19971126)

PREPARATION OF ARALKANOIC ACIDS AND ESTERS USING
MIXED LIGAND CATALYST, INVENTOR(s): Wu Tse-Chong
(US), ASSIGNEE(s): Albemarle Corporation (US), PATENT NO.:
5,902,898 (19990511), FILED: (19980226)

CYANOBUTYLATION OF AMMONIA, ALKYLAMINES AND
HYDRAZINE WITH 3-PENTENENITRILE, 4-PENTENENITRILE
OR MIXTURES THEREOF, INVENTOR(s): Herkes Frank Edward
(US), ASSIGNEE(s): E I du Pont de Nemours and Company (US),
PATENT NO.: 5,902,883 (19990511), FILED: (19971218)

BLEACHING AGENT, INVENTOR(s): Lagnemo Hans, Jigstam Monica
(SE), ASSIGNEE(s): Eka Chemicals AB (SE), PATENT NO.: 5,902,783
(19990511), FILED: (19960823)
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DETERGENT COMPOSITIONS COMPRISING STABILISED
POLYAMINO ACID COMPOUNDS, INVENTOR(s): Hall Robin
Gibson (GB), Willey Alan David (US), ASSIGNEE(s): Procter &
Gambie Company (US), PATENT NO.: 5,902,782 (19990511), FILED:
(19980205)

SYNTHESIS OF MICROPOROUS CERAMICS, INVENTOR(s):
Dismukes John Pickett, Johnson Jack Wayne, Corcoran Jr. Edward
William, Vallone Joseph, Pizzulli Jr. James J., Anderson Michael P.
(US), ASSIGNEE(s): Exxon Research and Engineering Co (US),
PATENT NO.: 5,902,759 (19990511), FILED: (19970121)

ION CONDUCTIVE MATERIAL AND ELECTROCHEMICAL
DEVICE COMPRISING THE SAME, INVENTOR(s): Nie Jin, Kita
Fusaji, Murakami Koji, Kawakami Akira, Kobayashi Hiroshi, Sonoda
Takaaki (JP), ASSIGNEE(s): Hitachi Maxell Ltd (JP), PATENT
NO.: 5,902,698 (19990511), FILED: (19960229)

COATED SODIUM PERCARBONATE PARTICLES, A PROCESS
FOR THEIR PREPARATION AND THEIR USE, INVENTOR(s):
Bertsch-Frank Birgit, Bewersdorf Martin, Klasen Claas-Juergen, Lieser
Thomas, Mueller Klaus, Rollmann Juergen (DE), ASSIGNEE(s):
Degussa Aktiengesellschaft (DE), PATENT NO.: 5,902,682 (19990511),
FILED: (19960116)

ULTRAVIOLET SHIELDING COMPOSITE FINE PARTICLES,
METHOD FOR PRODUCING THE SAME, AND COSMETICS,
INVENTOR(s): Oshima Kentaro, Kozaki Shunji, Imaizumi Yoshinobu,
Miyake Toshio, Nishimura Toru, Tsuto Keiichi, Sugawara Satoshi,
Torizuka Makoto (JP), ASSIGNEE(s): Kao Corporation (JP), PATENT
NO.: 5,902,569 (19990511), FILED: (19970827)

MATERIAL WITH MICROPOROUS CRYSTALLINE WALLS
DEFINING A NARROW SIZE DISTRIBUTION OF MESOPORES,
AND PROCESS FOR PREPARING SAME, INVENTOR(s): Lujano
Juan, Romero Yilda, Carrazza Jose (VE), ASSIGNEE(s): Intevep S
A (VE), PATENT NO.: 5,902,564 (19990511), FILED: (19981026)

FIVE-COORDINATE PHOSPHOROUS COMPOUND, PROCESS
FOR PRODUCING THE SAME AND ITS USE, INVENTOR(s): Inui
Naoki, Kikuchi Taketoshi, Fukuda Kanako, Sanada Takashi (JP),
ASSIGNEE(s): Sumitomo Chemical Co Ltd (JP), PATENT NO.:
5,902,516 (19990511), FILED: (19970807)

OXYGEN GENERATING DEVICE, INVENTOR(s): Phillips Robert
John, Simons Adrian (GB), ASSIGNEE(s): Normalair-Garrett (Holdings)
Limited (GB), PATENT NO.: 5,902,379 (19990511), FILED: (19970515)

METHOD OF FORMING A CLUMPABLE ANIMAL LITTER
MIXTURE, INVENTOR(s): Pattengill Maurice Glenn, Glynn Jerry
Dean, Jones Martin Allen (US). PATENT NO.: 5,901,661 (19990511),
FILED: (19960808)

INK UNIT FOR USE IN INK JET RECORDING AND INK JET
RECORDING METHOD, INVENTOR(s): Ichizawa Nobuyuki, Yui
Toshitake, Suzuki Atsushi, Yamashita Kunichi, Hashimoto Ken (JP),
ASSIGNEE(s): Fuji Xerox Co Ltd (JP), PATENT NO.: 5,900,899
(19990504), FILED: (19970520)

LUMINESCENT SCREEN INCLUDING A LUMINESCENT
ZEOLITE, INVENTOR(s): Kynast Ulrich H., Weiler Volker U.

(DE), ASSIGNEE(s): U S Phillips Corporation (US), PATENT NO.:

5,900,695 (19990504), FILED: (19970207)

PROCESS FOR ADSORPTIVE SEPARATION OF METAXYLENE
FROM XYLENE MIXTURES, INVENTOR(s): Kulprathipanja Santi
(US), ASSIGNEE(s): UOP LLC (US), PATENT NO.: 5,900,523
(19990504), FILED: (19970808)

CATALYSTS FOR CONVERTING METHANE OR PURIFIED
NATURAL GAS, PREPARATION THEREOF, AND PROCESS FOR
PREPARATION OF ETHYLENE USING THE CATALYSTS,
INVENTOR(s): Park Dae Chul, Ahn Pyung Kwon (KR), ASSIGNEE(s):
Korean Research Institute of Chemical Technology (KR), PATENT
NO.: 5,900,521 (19990504), FILED: (19951114)

AROMATICS ALKYLATION, INVENTOR(s): Mazzone Dominick
N., Marler David O., Keville Kathleen M., Green Larry A. (US),
ASSIGNEE(s): Mobil Oil Corporation (US), PATENT NO.: 5,900,520
(19990504), FILED: (19950123)

CATALYTIC PROCESS FOR THE SELECTIVE ALKYLATION
OF POLYCYCLIC AROMATIC COMPOUNDS, INVENTOR(s): Notte
Patrick Pierre Bernard, Poncelet Georges Marie Joseph Luc, Remy
Marc Joseph Henri, Lapdinois Pierre Fernand Marcel Ghislain, Van
Hoecke Marina Jeanne Madeleine (BE), ASSIGNEE(s): Solutia Inc
(US), PATENT NO.: 5,900,519 (19990504), FILED: (19961028)

HEAT INTEGRATION IN ALKYLATION/TRANSALKYLATION
PROCESS, INVENTOR(s): Merrill James T., Tudor Joseph Honn (US),
ASSIGNEE(s): Fina Technology Inc (US), PATENT NO.: 5,900,518
(19990504), FILED: (19961030)

PRODUCTION METHOD OF 2-CYCLOHEXENE-1-OL,
INVENTOR(s): Ishida Hiroshi, Ono Mitsuji, Chono Masazumi (JP),
ASSIGNEE(s): Asahi Kasei Kogyo Kabushiki Kaisha (JP), PATENT
NO.: 5,900,513 (19990504), FILED: (19980206)

PREPARATION OF AMINES FROM OLEFINS OVER ZEOLITES
OF THE TYPE PSH-3, MCM-22, SSZ-25 OR MIXTURES
THEREOF, INVENTOR(s): Eller Karsten, Muller Ulrich, Kummer
Rudolf, Stops Peter (DE), ASSIGNEE(s): BASF Aktiengesellschaft
(DE), PATENT NO.: 5,900,508 (19990504}, FILED: (19960718)

HETEROGENEOUS VAPOR PHASE CARBONYLATION PROCESS,
INVENTOR(s): Tustin Gerald Charles, Zoeller Joseph Robert, Browning
Jr. Horace Lawrence, Singleton Andy Hugh (US), ASSIGNEE(s):
Eastman Chemical Company (US), PATENT NO.: 5,900,505 (19990504),
FILED: (19980122)

PROCESS FOR THE PREPARATION OF .EPSILON.-
CAPROLACTAM, INVENTOR(s): Teramoto Kouji, Kanda Yu, Tezuka
Makoto, Uchibori Toshio, Sano Hidefumi (JP), ASSIGNEE(s):
Mitsubishi Chemical Corporation (JP), PATENT NO.: 5,900,482
(19990504), FILED: (19970319)

AROMATIC POLYCARBONATE-STYRENE POLYMER RESIN
COMPOSITION, INVENTOR(s): Nishihara Hajime, Watanabe Akihiro
(JP), ASSIGNEE(s): Asahi Kasei Kogyo Kabushiki Kaisha (JP),
PATENT NO.: 5,900,446 (19990504), FILED: (19960826)

TABLET CONTAINING BUILDERS, INVENTOR(s): Seiter Woifgang,
Jung Dieter, Koch Otto, Stevermann Birgit (DE), ASSIGNEE(s): Henkel
Kommanditgesellschaft auf Aktien (DE), PATENT NO.: 5,900,399
(19990504), FILED: (19961010)

MACHINE DISHWASHING TABLETS CONTAINING AN OXYGEN
BLEACH SYSTEM, INVENTOR(s): Nicholson John Richard, Piatek
Bozena Marianna, Lang David John, Secemski Isaac Israel (US),
ASSIGNEE(s): Lever Brothers Company (US), PATENT NO.: 5,900,395
(19990504), FILED: (19961223)
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METHOD OF AND PRODUCTS FOR PROMOTING IMPROVED
GROWTH OF PLANTS AND MORE WATER-EFFICIENT
GROWING SOIL. OR OTHER MEDIA AND THE LIKE WITH
ZEOLITE CRYSTALS TREATED WITH PREFERABLY WATER-
BASED PLANT-DERIVED NUTRIENT EXTRACTIONS AND THE
LIKE, INVENTOR(s): Rines Robert H. (US), ASSIGNEE(s): Allor
Foundation (US), PATENT NO.: 5,900,387 (19990504), FILED:
(19961125)

PROCESS FOR INCREASING THE ACTIVITY OF ZEOLITE
CONTAINING PARTICULATE SOLIDS, INVENTOR(s): Davis
Robert E., Bartholic David B. (US), ASSIGNEE(s): New Life Catalyst,
Inc (US), PATENT NO.: 5,900,383 (19990504), FILED: (19960102)

ALIPHATIC-AROMATIC COPOLYESTERS AND CELLULOSE
ESTER/POLYMER BLENDS, INVENTOR(s): Buchanan Charles
M., Gardner Robert M., Wood Matthew D., White Alan W., Gedon
Steven C., Barlow Jr. Fred D. (US), ASSIGNEE(s): Eastman Chemical
Company (US), PATENT NO.: 5,900,322 (19990504), FILED:
(19961210}

ANTI-BACTERIAL COMPOSITIONS, INVENTOR(s): Engler Phillip
V. (US), ASSIGNEE(s): Zeolitics Inc (US), PATENT NO.: 5,900,258
(19990504), FILED: (19960201)

MAMMALIAN EXCREMENT TREATING MATERIAL AND
PROCESS FOR PRODUCING THE SAME, INVENTOR(s): Ito
Hiroshi (JP), ASSIGNEE(s): Kabushikikaisha Daiki (JP), PATENT
NO.: 5,900,253 (19990504), FILED: (19970709)

DRYING AGENTS FOR NON-FOAMED POLYURETHANES,
INVENTOR(s): House David W. (US), ASSIGNEE(s): UOP LLC (US),
PATENT NO.: 5,900,226 (19990504), FILED: (19970409)

PROCESS FOR TREATING NITROGEN OXIDE-CONTAINING
GAS USING A CERIUM ZEOLITE, INVENTOR(s): Ito Eri (JP),
C.M. van den Bleek Cornelis Maria, van Bekkum Herman H., J.C.
Jansen Jacobus Cornelis, R.J. Hultermans Ronald Johannes, P. M. Lugt
Pieter Martin (NL), ASSIGNEE(s): Technische Universiteit Delft (NL),
PATENT NO.: 5,900,222 (19990504), FILED: (19961119)

METHOD OF MAKING PAPER, INVENTOR(s): Nagan Leo E. (US),
ASSIGNEE(s): Sortwell & Co (US), PATENT NO.: 5,900,116
(19990504), FILED: (19970519)

METHOD FOR DETERMINING SPECIFIC MATERIAL
CHARACTERISTICS, INVENTOR(s): Becker Achim, Menzel Jan
(DE), ASSIGNEE(s): Filterwerk Mann & Hummel GmbH (DE),
PATENT NO.: 5,898,309 (19990427), FILED: (19961002)

SUPPORTED CATALYST CONTAINING RHENIUM AND
ALUMINUM PROCESS FOR THE PREPARATION THEREOF
AND USE FOR THE METATHESIS OF OLEFINS, INVENTOR(s):
Commereuc Dominique (FR), ASSIGNEE(s): Institut Fran cedilla ais
du Petrole (FR), PATENT NO.: 5,898,092 (19990427), FILED:
(19970523)

AROMATIC ISOMERIZATION USING A MODIFIED
SILICOALUMINOPHOSPHATE, INVENTOR(s): Hammerman John
Ivor, Flanigen Edith Marie, Gajda Gregory J., Holmgren Jennifer S.,
Lesch David A., Patton Robert Lyle, Reynolds Thomas Matthew,
Roeseler Cara Moy (US), ASSIGNEE(s): UOP LLC (US), PATENT
NO.: 5,898,090 (19990427), FILED: (19971217)

HYDROCARBON AROMATIZATION PROCESS USING A
ZEOLITE, INVENTOR(s): Drake Charles A., Wu An-hsiang, Yao
Jianhua (US), ASSIGNEE(s): Phillips Petroleum Company (US),
PATENT NO.: 5,898,089 (19990427), FILED: (19970828)

PROCESS FOR PREPARATION OF AN ESTER, INVENTOR(s):
Takahara Ichiro, Kadobayashi Masumi, Kaminaka Noriaki (JP),
ASSIGNEE(s): Matsumoto Yushi-Seiyaku Co Ltd (JP), PATENT
NO.: 5,898,077 (19990427), FILED: (19971007)

HYDROCARBON CONVERSION CATALYST COMPOSITION AND
PROCESSES THEREFOR AND THEREWITH, INVENTOR(s): Wu
An-Hsiang, Drake Charles A. (US), ASSIGNEE(s): Phillips Petroleum
Company (US), PATENT NO.: 5,898,011 (19990427), FILED:
(19970828)

METHODS AND COMPOSITIONS FOR REDUCING BODY ODOR,
INVENTOR(s): Trinh Toan, Bartolo Robert Gregory, Dodd Michael
Thomas, Lucas Juliet Marie, Buckner Robin Yager, Kajs Theresa Marie
(US), ASSIGNEE(s): The Procter & Gamble Company (US), PATENT
NO.: 5,897,856 (19990427), FILED: (19971008)

METHODS AND COMPOSITIONS FOR REDUCING BODY ODOR,
INVENTOR(s): Trinh Toan, Bartolo Robert Gregory, Dodd Michael
Thomas, Lucas Juliet Marie, Buckner Robin Yager, Kajs Theresa Marie
(US), ASSIGNEEC(s): The Procter & Gamble Company (US), PATENT
NO.: 5,897,855 (19990427), FILED: (19971008)

CATALYTIC CONVERTER HAVING A CATALYST WITH NOBLE
METAL ON MOLECULAR SIEVE CRYSTAL SURFACE AND
METHOD OF TREATING DIESEL ENGINE EXHAUST GAS WITH
SAME, INVENTOR(s): Kharas Karl C. C., Robota Heinz J. (US),
ASSIGNEE(s): ASEC Manufacturing (US), PATENT NO.: 5,897,846
(19990427), FILED: (19970127)

METHOD FOR MANUFACTURING CHITOSAN FIBER,
INVENTOR(s): Kawasaki Shiro (JP), ASSIGNEE(s): Japan Exlan
Company Limited (JP), PATENT NO.: 5,897,821 (19990427), FILED:
(19970826)

SPIRAL WOUND EXTRACTION CARTRIDGE, INVENTOR(s):
Wisted Eric E., Lundquist Susan H. (US), ASSIGNEE(s): Minnesota
Mining and Manufacturing Company (US), PATENT NO.: 5,897,779
(19990427), FILED: (19970213)

DESULFURIZATION PROCESS FOR REMOVAL OF
REFRACTORY ORGANOSULFUR HETEROCYCLES FROM
PETROLEUM STREAMS, INVENTOR(s): McVicker Gary B., Ho
Teh C., Soled Stuart, Daage Michel, Krycak Roman, Miseo Sabato,
Buchholz Viktor, Lewis William E. (US), ASSIGNEE(s): Exxon
Research and Engineering Co (US), PATENT NO.: 5,897,768
(19990427), FILED: (19970228)

METHOD FOR PRODUCING A COVERING, INVENTOR(s):
Sugihara Shozo (JP), ASSIGNEE(s): Sugihara Housei Kogyo Co Ltd
(JP), PATENT NO.: 5,897,734 (19990427), FILED: (19961127)

SYNTHESIS GAS DRYING AND CO2 REMOVAL, INVENTOR(s):
Golden Timothy Christopher, Barnes Jr. David Richard (US),
ASSIGNEE(s): Air Products and Chemicals Inc (US), PATENT NO.:
5,897,686 (19990427), FILED: (19971022)

HYDROCARBON CONVERSION CATALYST COMPOSITION AND
PROCESSES THEREFOR AND THEREWITH, INVENTOR(s):
Yao Jianhua, Drake Charles A. (US), ASSIGNEEC(s): Phillips Petroleum
Company (US), PATENT NO.: 5,895,828 (19990420), FILED:
(19970604)
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PROCESS OF RECOVERING USEFUL MATERIAL THROUGH
CRACKING OF PLASTIC MATERIAL, INVENTOR(s): Takahashi
Toshiki, Fukushima Tatsuto, Tanimoto Yoshio, Muraoka Akemi (JP),
ASSIGNEE(s): Mazda Motor Corporation (JP), PATENT NO.: 5,895,827
(19990420), FILED: (19970624)

ION ADSORBENT, INVENTOR(s): Mouri Motoya, Kimura Toshio,
Ueda Takeshi (JP), ASSIGNEE(s): Takeda Chemical Industries Ltd
(JP), PATENT NO.: 5,895,796 (19990420), FILED: (19970814)

IN-SITU CRYSTALLIZED ZEOLITE CONTAINING
COMPOSITION (LAI-ISC), INVENTOR(s): Lai Wenyih Frank (US),
ASSIGNEE(s): Exxon Research and Engineering Company (US),
PATENT NO.: 5,895,769 (19990420), FILED: (19970729)

BATTERY ELEMENT CONTAINING MACROPOROUS
ADDITIVES, INVENTOR(s): Clough Thomas J. (US), ASSIGNEE(s):
Ensci Inc (US), PATENT NO.: 5,895,732 (19990420), FILED:
(19960702)

CATALYTIC COMPOSITIONS AND METHODS FOR
SUPPRESSION OF HALOGENATION OF ORGANIC
COMPOUNDS WITH OXIDATION PRODUCTS OF

HALOGENATED ORGANIC COMPOUNDS IN GASEOUS
EMISSION STREAMS, INVENTOR(s): Nguyen Pascaline H., Chen
James M., Wan Chung-Zong, Chen Shau-Lin Frank, Hu Zhicheng (US),
ASSIGNEE(s): Engelhard Corporation (US), PATENT NO.: 5,895,636
(19990420), FILED: (19971202)

SOLAR COLLECTOR, INVENTOR(s): Groesswang Heinz (AU),
PATENT NO.: 5,894,837 (19990420), FILED: (19980223)
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EXHAUST EMISSION CONTROL DEVICE FOR DIESEL
ENGINES, INVENTOR(s): Wakamoto Koutaro (JP), ASSIGNEE(s):
Komatsu Ltd (JP), PATENT NO.: 5,894,728 (19990420), FILED:
(19971229)

REDUCTION OF NOx IN THE EXHAUST GASES FROM
INTERNAL COMBUSTION ENGINES CONTAINING EXCESS
OXYGEN, INVENTOR(s): Kharas Karl C. C., Henk, Michael George,
Robota, Heinz Juergen (US), PATENT NO.: 5,894,068 (19990413),
FILED: (19921214)

CATALYST FOR PURIFYING EXHAUST GAS, INVENTOR(S):
Takada Toshihiro (JP), ASSIGNEE(s): Toyota Jidosha Kabushiki Kaisha
(JP), PATENT NO.: 5,894,013 (19990413), FILED: (19970828)

PURIFYING METHOD AND PURIFICATION SYSTEM FOR
LAKES AND MARSHES, INVENTOR(s): Yoda Hiroaki, Nakadaira
Shiro, Masuda Toshio, Mizumori Takashi, Tsuzuki Koichi (JP),
ASSIGNEE(s): Hitachi Ltd (JP), PATENT NO.: 5,893,978 (19990413),
FILED: (19970204)

CATALYTIC REDUCTION SYSTEM FOR OXYGEN-RICH
EXHAUST, INVENTOR(s): Vogtlin George E., Merritt Bernard T.,
Hsiao Mark C., Wallman P. Henrik, Penetrante Bernardino M. (US),
ASSIGNEE(s): The Regents of the University of California (US),
PATENT NO.: 5,893,267 (19990413), FILED: (19970805)
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