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3 Reaction pathways in the formation of minor products.
The spectrum of minor products observed suggests this
generalized pathway for their formation from n-hexene.
A definite progression of dehydrogenated species toward

aromatic product was noted.
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K4 Gas-phase chromatograms of solvent ex-
tracts obtained after dissolution of the zeo-
lite by hydrofluoric acid. The formulas of
the main components are indicated.
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5 Yield coke recovered in methylene
chloride (R) and atomic H/C ratio as func-
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X6 Analysis of the soluble coke HNMR:
Change in the percentages of aromatic pro-
tons (H4g) versus the coke percentage (%C).
USHY (@), HMOR (%), HZSM5 (*) and
HERI (A).

# 1 Formulae of the main components of the coke soluble in methylene chloride.
Main components
Caoke
(wt%) Main families Formuia bpreo Size A
0.5 CaHzamiz @@a CyHio 240 6x7
. n 6.5 x 8.5
3
CaHan-1a 9 CisHz 340 6 x 9.5
2 © )
1. CoHzn-1s SONOE) CiaHio 340 6.5 X 8.5
and 5
6x95
CaHan-2a 0003 CyaHia 450 6.5 x 12
CaHzn30 0009@ CazHa 450 8.5 x 13.5
©
CaHanezs ee@@@ CasHis 450 8.5 x 15
CoHazn-16 @.e R CiaHyz 300 6% 95
CaHzn-22 @1 XoIo3+ CigHia 375 8.5 x 12
CnH2n-28 R @.eee Caztie 8.5 x 15
CaHzn-34 a g.eeee Cagtis 450 10 x 15
CrHan-ao a a.eeee@ CaoHao 13 x 15
(o)
6 CoHznera CE® @) Crathio 340 6.5 x 8.5
6 x 9.5
CaHan-za ) 0@ & CigHiz 450 6.5 x 12
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Yield of coke (%)
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Puise number
X7 The relationship between coke yield vs.
pulse number: A=HM, 573K; O=HM, 673K;
O=HM, 773K;®=HY, 673K;=HY,773K;
®=HZ, 673K; and M=HZ, 773 K.
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« methyl groups are not Indicated tn the formuloe
0 = olefins

BI8 Formation of the coke components:
Reaction scheme.
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X9 Reaction rate for odCB conversion at
643 K on different zeolites as a function of
aluminium content: (@) HZSM5; (A)
HMOR ; (O) HBETA; (@) HOFF.
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EREOHE IS { RoN b, Hammon 5 13
(NH,),SiFs £ 721 SiCLLME AT - TR TV %
TV, Si/AIORBBYEEA A4 +r2HVT n-
~NFH VORI EIT > TWb, Si/AlEISKE
WEREBED/NID) YL T4 P EEERE{LD
BEA/NSO (X 10), %72, Okada b3 Si/Al=
80~3700 ® ZSM-5 % Mg, Ca, Sr, Ba T4 %
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4 F% Ni T A Y RBUTHARY L cEBICO0VT,
XYY OKBIERIEETY, TYE=TREET
RpBEEE -7 EREOMITHBEN ST &
AHE LTS, Mori 5™ 34D E4 54 b T
n=~F4 Y OSREKILEIT WV, TYE=THER
w2~ bV (TPD) ®ST3KLLEDT vE=TH
HE (BREEE) & o — 7 ONROBIRERD 2 (K
12)o M, HZ, HMRZFhFHZSM-5 & EL
FFA P ERT, I -7 HERIGEBIL « kKK
EERET 3. CORIGTREBESER T 725,
RicRrans L dHic, 2— /BB EEBELERR
HESHIBL TV 3B, F72, Karge & Boldingh *®
BENTFA PERTALI=ZILE L THRBORR

0 100 200 300 400
t/min
10 Activity k relative to initial activity k°
as function of time on stream ¢ for different
zeolites. Cracking of n-hexane at 773 K;
(W) HZSM-5; (O) HY(2); (0) HY(8); (&)
HY(42); (@) HY(130).

SiOzlAIZOJ ratio

800 300 200 100 80 70

Coke content (wt)

o—0-g———o "

0

0 0.0t 0.02 0.03
Al/Si ratio

11 Relationship between Al/Si ratio and
coke content over various AE-ZSM-5 and
ZSM-5 zeolites. (O) MgZSM-5; (D) Ca-
ZSM-5; (@) Sr-ZSM-5; (@) Ba-ZSM-5; (A)
ZSM-5.

ZEEAERBL, shEaR0TTFARYE VDR
TNFIN, REERIGEET> T3, PIOBED
ZVNEREBELMEDPBRNCEARWE LTV 3,
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12 The relationship between initial yield vs. strong acidi-
ty. (a) H(X)-NaM catalysts; A=initial aromatic yield; O=
initial coke yield; O=initial total (aromatic +coke) yield.
(b) H-type zeolite catalysts (HX, HY, HZ, HM); A=initial
aromatic yield; O=initial coke yield; OJ=initial total (aro-

Strong acidity(mmol/g )

matic + coke yield).

Strong acidity(mmolig)

%2 Main components of the soluble coke for low and
high coke contents; size and boiling point.

Zeolites Coke content
USHY 2wt.-% 9 wt.-%
R
3 L=
- (2
(8.5%9.5A) (673-123 K) (85%124) (7193K)
HMOR 2wt.-% 4.5 wt.-%
seee
(65%8.54) (613K) (6x124) (573 K-623 K)
HZSM5 1wt.-% Twt.%
L1 Ry ' R
©
L, ©
(10A) (473 K-523K) (85%854) (673K)
HERI 0.5 wt.-% 6 wt.-%
ou(3) 20
(6.54) (384 K) (65%12.54) (123K)
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Deactivation of Zeolite Catalysts

Takao Masupa and Kenji HasHiMoTo
Department of Chemical Engineering, Faculty of Engineering, Kyoto University

Zeolite Catalysts has micro pores within their crystallites, the diameters of which are almost
equal to molecular sizes of lighter hydrocarbons. Therefore, the catalysts show high shape
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selectivity. The deactivation mechanisms of the catalysts are largely different from those of
usual metal-oxide catalysts. In this paper, the deactivations of the zeolite catalysts caused by
coke deposition and sintering are reviewed concerning with the pore structures of the zeolite
catalysts. In the deactivation due to the coke formation, the deactivation is described in view
of the coking reaction, the effects of temperature and acidic properties, the location of coke
deposition, the mechanisms, models for the deactivation and the during reaction of coked
catalysts. Coked catalysts are usually regenerated by burning off the coke. During this regn-
eration, the catalysts are exposed to high temperature and steam atmosphere. Under these
conditions, the sintering proceeds and the dealumination is accelerated, leading to irreversible
deactivation. This paper referrs to the sintering mechanisms and methods for reducing the
sintering rates. )

Key words: Zeolite, Deactivation, Coke, Diffusivity, Sintering.
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A Novel Carbonization Method by Uéing Inorganic Template
with Molecular-Size Opening

Takashi Kvorani and Akira Tomita
Institute for Chemical Reaction Science, Tohoku University

Control of carbonization process and design of carbon material at molecular level are es-
sential for the preparation of newly advanced carbon material. From this point of view, a
template carbonization method was recently proposed. Organic monomers were inserted into
two dimensional space between lamellae of layered clay or into pores of zeolite, followed by
the polymerization and the subsequent carbonization in the space with molecular size. Finally,
carbon was taken out of these templates by acid washing. Using this method, several types
of new carbons were prepared, e.g., a two-dimensional carbon and a porous carbon with
unique structure. This review introduces the template carbonization and describes the proper-
ties and future application of the new carbons prepared by this method.

Key words: Template Carbonization, Molecular-Size Opening, Layered Clay, Zeolite.
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10th
International
Zeolite Conference

Garmisch-Partenkirchen
Germany, July 17—-22, 1994

THIRD CIRCULAR

Invitation

The Organizing Committee and the International Zeolite
Association (IZA) extend a cordial invitation to participate
in the 10th International Zeolite Conference (10th IZC).
The Conference will be held from Sunday, July 17, to
Friday, July 22, 1994, in the City of Garmisch-
Partenkirchen, in the State of Bavaria, Germany. The 10th
IZC will be preceded by a Summer School on Zeolites
and followed by a Field Trip to natural zeolite deposits
in Italy.

Organization

International Zeolite Conferences are the official meetings
of the world-wide community of scientists working in the
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field of crystalline microporous materials. The Conferences
are held under the auspices of the International Zeolite
Association and organized by local experts. IZA has
appointed Jan van Hooff, who is currently Vice-President
of the International Zeolite Association, official IZA
observer to the 10th International Zeolite Conference. The
10th IZC is being organized in cooperation with the Max
Planck Society. The Organizing Committee for the 10th
IZC is assisted by several Sub-Committees headed by
experts from anumber of European countries.

Scope of the Conference

By tradition, the International Zeolite Conferences are
devoted to all aspects of zeolite science and technology.
The term zeolite is to be understood in its broadest sense,
comprising all kinds of crystalline microporous materials,
regardless of their chemical composition (e.g.,
aluminosilicates and other metallosilicates, silica,
aluminophosphates, ~gallophosphates, etc.), occurring in
nature or synthesized by man. Crystalline mesoporous
aluminosilicates and silica, as they were recently
discovered, are also included.

Research areas which have been typically covered at
International Zeolite Conferences include: geology and
mineralogy; hydrothermal synthesis; structures; post-
synthesis modification, e.g., by ion exchange or solid state
reactions; characterization by spectroscopic (NMR, IR and
others) and related techniques; diffusion; adsorption;
catalysis; industrial use. Papers reporting on new results in
these traditional areas are explicitly solicited. Furthermore,
authors are particularly encouraged to submit papers on
more recent developments in zeolite science and
technology, such as super-large pore zeolitic materials,
novel applications of zeolites (e.g., in membranes, as
sensors, for hydrogen storage, to enumerate only a few),
novel experimental techniques in zeolite science, molecular
graphics and molecular dynamics, host/guest chemistry in
zeolites, molecules entrapped in zeolite cages (ship-in-the-
bottle). Papers on industrial applications of zeolites and the
use or potential of zeolites for environmental protection are
also highly welcome.

Scientific Program

The scientific program will consist of 7 plenary lectures,
ca. 100 oral presentations, poster presentations and recent
research reports.

Language

The two-page abstracts of oral and poster presentations due
September 15, 1993, the camera-ready manuscripts due
January 31, 1994, and the two-page abstracts of recent
research reports due April 15, 1994 must be submitted in
English. Throughout the 10th International Zeolite
Conference and the Pre-Conference Summer School,
English will be the official language.

Important Dates
February 28, 1994  Final Circular with Conference
program and registration forms

April 15, 1994  Deadline for submission of

two-page abstracts for recent
research reports

Deadline for receipt of early
registration and Conference
fee

Pre-Conference Summer
School

10th International Zeolite
Conference

Post-Conference Field Trip to
the Latium and Umbria
Regions in Italy

April 30, 1994

July 14to 16, 1994
July 17t0 22, 1994

July 24t0 26, 1994

Further Information
If you need further information, please contact
the Chairman of the Organizing Committee:

Prof. Jens Weitkamp

Institute of Chemical Technology I

University of Stuttgart

D-70550 Stuttgart

Germany

Telephone: +49/711/685 - 4060
or - 4063
or - 4308

+49/711/685 - 4065

or the Vice-Chairman of the Organizing Committee:

Dr. Hellmut G. Karge

Fritz Haber Institute

Max Planck Society

Faradayweg 4-6

D-14195 Berlin

Germany

Telephone: +49/30/8305 - 474
or - 473

+49/30/8305 - 472

Telefax:

Telefax:

1995
International Symposium
on Zeolites in China

Nanjing, China
Oct. 12~17, 1995

First Circular

Invitation

The Organizing Committee of 1995 International
Symposium on Zeolites in China cordially invites you
to participate in the Symposium, which will be held
during October 12—17, 1995 in Nanjing, Jiangsu
Province, China. The initiators of this Symposium are
The Petroleum Refining Committee of The Chinese
Petroleum Society, The Jiangsu Petroleum Society and
The Jinling Petrochemical Company, which will be
responsible for its arrangements.
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Scope

The Symposium will be devoted to all aspects of
science and technology of different kinds of crystalline
microporous materials including zeolites, alumino-
phosphate based molecular sieves, materials of layered
structure, and so on. Papers concerning industrial
applications in the fields such petroleum refining,
petrochemical production, fine chemical synthesis,
etc. are highly welcome. Authors are particlarly
encouraged to submit papers on more recent develop-
ments in zeolite science and technology. An exhibition
will also be organized during the Symposium.

Papers
All papers will be selected on the basis of extended
abstracts, which should be in camera ready form and
are limited to two pages DIN A4 or 8%" by 11" with
a margin of 25 mm all around. The extended abstracts
should include the title of the presentation (in capital
letters), the name, address and Tel/TLX or FAX
number of the author (s), a brief introduction, an
experimental section, the results and discussion, and a
conclusion.

Four copies of the Abstract should be sent by
Sept. 30, 1994 to:

Professor Qinhua Xu BE 210008
Department of Chemistry R &
Nanjing University s A
Nanjing 210008 AREHR
China

FAX: 86-25-3317761

Selection of papers and mode of presentation will
be made by the Program Committee, and the notifica-
tion of acceptance of papers will be sent to the authors
by Dec. 31, 1994.

Publications
All papers accepted will be requested to submit two
copies of the full papers, which are limited to six peges,
to the Program Committee by May 1, 1995, and will
be published after the Symposium.
Language
English will be the official language.
Key dates
Sept. 30, 1994
Deadline for reception of extended abstracts
Dec. 31, 1994
Distribution of second circular; Notification of
acceptance of paper
March 1, 1995
Deadline for submission of exhibit
May 1, 1995
Deadline for submission full papers
May 15, 1995
Distribution of final circular
Aug. 10, 1995
Deadline for preregister

Oct. 12t0 17,1995
Date of Symposium

Bla€%k
Fugen Dong HER
Jinling Petrochemical Co.
Jiangsu Petroleum Society
SREARLHEENES
Nanjing F§ 51210042
China H[H
Fax: 86-25-5502851

A third International Symposium on the
synthesis of zeolites, expanded layered com-
pounds, and other crystalline microporous or
mesoporous solids,

to be held during the spring meeting of the American
Chemical Society (ACS) in Anaheim, California,
April 2—7, 1995, '

Key dates
April 1, 1994
Letter of intent to participate and (tentative) title
of paper
June 1, 1994
Abstract on ACS form
September 1, 1994
Notice of acceptance to the authors
November 1, 1994
Three-page summary for preprints; copy of sum-
mary on computer disk
February 1, 1995
Full length manuscript for peer review
April 27,1995
Symposism
June 1, 1995
Camera-ready manuscript (s)
December 1, 1995
Book out

B g4
Mario L. Occelli
Symposium Chairman
Georgia Tech Research Institute
Georgia Institute of Technology
Baker Building, Room 272A
925 Dalney Street
Atlanta, GA 30332-0800 USA
Telephone: (404) 894-3487
Fax: (404) 894-5073

Henri Kessler

Symposium Co-Chairman

ENS de Chimie de Mulhouse 3,
rue Alfred Werner 68093,
Mulhouse Cedex

France

Telephone: 33-89427020

Fax: 33-89599859
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INTERNATIONAL ZEOLITE SYMPOSIUM
QUEBEC, CANADA
OCTOBER 14—19, 1995

“Zeolites: a refined tool for designing catalytic sites”

Plenary Lectures:

Prof. C.R.A. CATLOW (The Royal Institute, London)
“Modelling of Structure and Reactivity in Zeolites”

Prof. C.A. FYFE (The University of British Columbia,
Vancouver) “Two-Dimensional Solid State NMR
Investigations of Zeolite Framework Structures”

Prof. P.A. JACOBS (Katholicke Universiteit, Leuwen)
“Zeolite-Encaged Complexes as True Catalysts”

Prof. D.M. RUTHVEN (The University of New Bruns-
wick, Fredericton) “Diffusion in Zeolites and other
Microporous Solids”

Dr. S. WILSON (UOP Research and Development,
Desplaines) “Alumino Phosphate Molecular Sieves:
15 years later”

Keynote Lectures:

Prof. M. DAVIS (California Institute of Technology,
Pasadena) ‘‘Strategies for Zeolite Synthesis by
Design”

Prof. F. FAJULA (Universit¢é de Montpellier) “Ge-
ometry of the Active Sites in Zeolites under Work-
ing Conditions”

Prof. T. INUI (University of Kyoto) “Zeolites as the
key matrix for superior deNO, Catalysts”

Prof. P. RATNASAMY (National Chemical Laboratory,
Pune) ‘“Zeolites as Selective Oxidation Catalysts in
the Manufacture of Fine Chemicals”

Prof. A. ZECCHINA (University of Torino) “Host-
Guest Interactions in Zeolite Cavities”

In addition the scientific program will include 45 oral
communications as well as poster presentations. Pub-
lication of the Symposium will include a book of ab-
stracts to be handed out to delegates at the conference
site. The proceedings of the symposium will be pub-
lished after the meeting.

The meeting will take place at the Loews-Le Concorde
Hotel

Key Dates:
November 1, 1994
mailing of the second circular
December 15, 1994
deadline for submission of extended abstracts for
oral and poster presentations
February 15, 1995
notice of acceptance

May 31, 1995
deadline for submission of camera-ready manu-
scripts mailing of the third circular
September 1, 1995
receipt early registration fees
January 1996
publication of proceedings

Correspondence:

Prof. Serge Kaliaguine
Département de génie chimique
Université Laval

Ste-Foy, (Quebéc)

CANADA, G1K7P4

CALL FOR PAPERS

“INTERNATIONAL SYMPOSIUM ON THE
DEACTIVATION AND TESTING OF
HYDROCARBON CONVERSION CATALYSTS”

Objective:

To provide a broad review of the state-of-art of catalyst
deactivation phenomena and testing in hydrocarbon
conversion processes (FCC, RCC, HC, MHC, H-oil, etc.)
and a report on recent advances in this field. The
proceedings will be published as an ACS Symposium
Series Book, which can function as a reference work in
this field. The field of testing is one in which most
companies are willing to share their procedures and
know-how and where the need for education, exchange
and standardization is clearly present.

Date and-Place:

August 1995 in Chicago, U.S. A.

Sponsored by the American Chemical Society,
Petroleum Division.

(Co) Organizers:

Europe : P. O‘Connor (Akzo)

Japan : T. Takatsuka (Chiyoda Corp.)
U.S.A. : G. Woolery (Mobil R&D)

Key Dates:

June, 1994 Deadline for submission of titles of papers

Nov., 1994 Deadline for submission of abstracts on
ACS form

Further Information:

For further information or letter of intent and title of
papers, please, contact, Dr. T. Takatsuka, Chiyoda
Corporation, 13, Moriya-Cho, 3-Chome, Kanagawa-Ku,
Yokohama 221, Japan, Phone: 045441-1269, Fax.:
045-441-1299.
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CATALYTIC COMPOSITE FOR DEODORIZING ODOROUS GASES AND A METHOD FOR

PREPARING THE SAME

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

Patent(No,Date);applic(No,Date): US 5266543

931130 US 915153 920716

SYNTHETIC FILM OF ZEOLITE CRYSTAL BODY AND METHOD FOR MANUFACTURING THE

ZEOLITE FILM

Assignee: NGK Insulators Ltd JP Assignee Code: 14174
Patent(No,Date);Applic(No,Date): US 5266542 931130 US 858156 920327

PROCESS FOR ENAMELLING ALUMINUM-COATED STEEL PLATE AND ENAMELLED STEEL

PLATE

Assignee: Emall Brugge N VvV BE

Assignee Code: 32321
Patent(No,Date);Applic(No,Date): US 5266357 931130

Us 905326 920629

02 VSA PROCESS WITH LOW 02 CAPACITY ADSORBENTS

Assignee: Alr Products and Chemicals Inc
Patent(No,Date);Applic(No,Date): US 5266102 931130 US 950093

Assignee Code: 01184
920923

PROCESS FOR THE OBTAINMENT OF A LIGHT PARAFFIN ISOMERIZATION CATALYST

Assignee: Espanola de Petroleos S A Compania ES
Patent(No,Date);Applic(No,Date): US 5264648

Assignee Code: 08547

931123 US 742602 910808

PROCESS FOR CONVERTING OLEFINS TO HIGHER HYDROCARBONS
Assignee: Mobil Corp Assignee Code: 56432

Patent(No,Date);Applic(No,Date): US 5264643 931123

Us 987850 921209

AROMATICS SATURATION WITH CATALYSTS COMPRISING CRYSTALLINE ULTRA-LARGE PORE

OXIDE MATERIALS

Assignee: Mobil Corp Assignee Code: 56432

Patent(No,Date);Applic(No,Date): US 5264641 931123

Us 989860 921214
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SELECTIVE CRACKING AND ETHERIFICATION OF OLEFINS
Assignee: Mobill Corp Assignee Code: 56432
Patent(No,Date);Aapplic(No,Date): US 5264635 931123 US 770215 911003

PROCESS FOR THE PRODUCTION OF NITRILES FROM ALKENES
ssignee: BOC Group Inc The Assignee Code: 10093
Patent(No,Date);Applic(No,Date): US 5264608 931123 US 840484 920224

RADIATION-POLYMERIZABLE MIXTURE AND PROCESS FOR PRODUCING A SOLDER RESIST
MASK

Assignee: Hoechst AG DE Assignee Code: 29472
Patent(No,Date);Applic(No,Date): US 5264324 931123 US 585642 900920

SILICON-CONTAINING ENVIRONMENT-PROTECTIVE AGENT ADSORBING RADIOACTIVE METAL

ISOTOPES AND TOXIC HEAVY METALS AND A PHARMACEUTICAL COMPOSITION CONTAINING

SAME

Assignee: Argomen Agrarmenedzseri Kft HU; Magyar Kulkereskedelmi Bank Rt HU
; Orszagos "Frederic Joliot-Curie” Sugarbiologial es Sugar-Egeszse HU

Assignee Code: 32253 32283 32291

Patent(No,Date) ;Applic(No,Date): US 5264225 931127 US 635635 901220

REMOVAL OF SELENIUM FROM AQUEOUS MEDIA
Aassignee: Shell 0il Co Assignee Code: 76232
Patent(No,Date);applic(No,Date): US 5264133 931123 US 957832 921008

PROCESS FOR PREPARATION OF BETA-CYANOALKYLSILANES
Assignee: Dow Corning Corp Assignee Code: 24720
Patent(No,Date);Applic(No,Date): US 5262554 931116 US 998323 921230

EPOXIDATION PROCESS USING TITANIUM-RICH SILICALITE CATALYSTS
Assignee: Arco Chemical Technology Inc Assignee Code: 20082
Patent(No,Date);Applic(No,Date): US 5262550 931116 US 876772 920430

PROCESS FOR PREPARING ALKYL PHENOL-SULFUR CONDENSATE LUBRICATING OIL
ADDITIVES

Assignee: Exxon Chemical Patents Inc Assignee Code: 14518
Patent(No,Date);applic(No,Date): US 5262508 931116 US 930134 920813

ALKYLENE OXIDE ISOMERIZATION PROCESS AND CATALYST
Assignee: Arco Chemical Technology Inc Assignee Code: 20082
Patent(No,Date);Applic(No,Date): US 5262371 931116 US 879673 920506

INSERTION OF SILICON INTO THE CRYSTAL FRAMEWORK OF A ZEOLITE
Assignee: UOP  Assignee Code: 20295
Patent(No,Date);Applic(No,Date): US 5262141 931116 US 992317 921221

CATALYTIC REFORMING PROCESS UTILIZING AN IRON-AND-LANTHANUM-CONTAINING
METALLOSILICATE ZEOLITE

Assignee: Council of Scientific & Industrial Res, IN Assignee Code: 20960
Patent(No,Date);Applic(No,Date): US 5262045 931116 US 788222 911105

PREPARATION OF SODIUM FLUDROALCOHOLATES
Assignee: Atochem S A FR Assignee Code: 11031
Patent(No,Date);aApplic(No,Date): US 5260494 931109 US 22846 230225
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EFFLUENT TREATMENT FOR ETHER PRODUCTION
Assignee: Mobil Corp Assignee Code: 56432
Patent(No,Date);Applic(No,Date): US 5260493 931109 US 907909

HYDROPHOBICITY THROUGH METAL ION ACTIVATION
Assignee: Kerr-McGee Chemical Corp Assignee Code: 45702
Patent(No,Date);applic(No,Date): US 5260353 931109 US 962343

METHOD OF COATING ALUMINUM SUBSTRATES WITH SOLID ADSORBENT
Assignee: UOP Assignee Code: 20295 )
Patent(No,Date);Applic(No,Date): US 5260243 931109 US 895975

METHOD OF COATING ALUMINUM SUBSTRATES WITH SOLID ADSORBENT
Assignee: UOP Assignee Code: 20295
Patent(No,Date);Applic(No,Date): US 5260242 931109 US 984644

PROCESS FOR THE DEMETALLIZATION OF FCC CATALYST

920702

921016

920609

921202

Assignee: Chevron Research and Technology Co Asslgnee Code: 16840

Patent(No,Date);Applic(No,Date): US 5260240 931109 US 803925

PROCESS FOR REGENERATING A DEACTIVATED CATALYST
Assignee: Idemitsu Kosan Co Ltd JP Assignee Code: 41009
Patent({No,Date);Applic(No,Date): US 5260238 931109 US 951454

CATALYTIC REDUCTION OF NOX AND CARBON MONOXIDE USING METHANE IN
PRESENCE OF OXYGEN

Assignee: Air Products and Chemicals Inc Assignee Code: 01184
Patent(No,Date);Applic(No,Date): US 5260043 931109 US 929619

APPARATUS AND METHOD FOR MODIFYING GASEOUS MIXTURES
Assignee: Corning Inc Assignee Code: 21045
Patent(No,Date);Applic(No,Date): US 5260035 931109 US 925020

DETERGENT COMPOSITIONS
Assignee: Conopco Inc Assignee Code: 23809
Patent(No,Date);Applic(No,Date): US 5259982 931109 US 6012

DETERGENT COMPOSITIONS
Assignee: Lever Brothers Co Assignee Code: 49528
Patent(No,Date);Applic(No,Date): US 5259981 931109 US 6011

PROCESS FOR VANADIUM CAPTURE IN CATALYTIC CRACKING UTILIZING AN
ALCOHOL-TREATED STRONTIUM HYDROXIDE ADDITIVE

Assignee: Phillips Petroleum Ca. Assignee. Cade: 65688
Patent(No,Date) ;Applic(No,Date): US 5259949 931109 US 910482

ACTIVATED ZEOLITE BETA AND ITS USE FOR HYDROCARBON CONVERSION
Assignee: UOP Assignee Code: 20295
Patent(No,Date);Applic(Ne,Date): US 5258570 931102 US 767457

ISOPARAFFIN-OLEFIN ALKYLATION PROCESS WITH ZEOLITE MCM-36
Assignee: Mobil Corp Assignee Code: 56432
Patent{No,Date) ;Applic(No,Date): US 5258569 931102 US 929550

911209

920925

THE

920813

2208085

930115

920708

210930

920813
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PROCESS FOR PRODUCING AROMATIC COMPOUNDS FROM C2-Cé6 ALIPHATIC HYDROCARBONS
USING A HYDROGEN TOLERANT CATALYST

Assignee: UOP Assignee Code: 20295

Patent(No,Date) ;Applic(No,Date): US 5258564 931102 US 933129 920821

SYNTHESIS OF CYCLOALKANOLS
Assignee: BASF AG DE Assignee Code: 07016
Patent(No,Date);Applic(No,Date): US 5258555 931102 US 956961 921006

YTTRIUM CONTAINING ZEOLITE Y CRACKING CATALYST
Assignee: Mobil Corp Assignee Code: 56432
Patent(No,Date) ;Applic(No,Date): US 5258341 931102 US 918772 920727

MIXED TRANSITION METAL OXIDE CATALYSTS FOR CONVERSION OF CARBON MONOXIDE
AND METHOD FOR PRODUCING THE CATALYSTS

Assignee: Philip Morris Inc Assignee Code: 57256
Patent(No,Date);Applic(No,Date): US 5258340 931102 US 656306 910215

FORMATION OF ZEOLITE MEMBRANES FROM SOLS
Assignee: Worcester Polytechnic Institute Assignee Code: 07870
Patent(No,Date);Applic(No,Date): US 5258339 931102 US 850045 920312

ULTRA LARGE PORE CRACKING CATALYST AND PROCESS FOR CATALYTIC CRACKING

Assignee: Mobll Corp Assignee Code: 56432
Patent(No,Date);Applic(No,Date): US 5258114 931102 US 735227 910724

ADSORPTIVE SEPARATION USING DILUTED ADSORPTIVE PHASE
Assignee: Air Products and Chemicals Inc Assignee Code: 01184
Patent{No,Date);Applic({No,Date): US 5258060 931102 US 950120 920923

NITROGEN ADSORPTION WITH A DIVALENT CATION EXCHANGED LITHIUM X-ZEOLITE
Assignee: Air Products and Chemicals Inc Assignee Code: 01184
Patent(No,Date);Applic(No,Date): US 5258058 931102 US 956707 921005

PSA SYSTEM WITH PRODUCT TURNDOWN AND PURITY CONTROL
Assignee: BOC Group Inc The Assignee Code: 10093
Patent(No,Date);Applic(No,Date): US 5258056 931102 US 766995 910927

HETEROGENEOUS CATALYST FOR ALKOXYLATION OF ALCOHOLS
Assignee: Texaco Chemical Co Assignee Code: 18681
Patent{No,Date);Applic(No,Date): US 5256828 931026 US 22843 930225

METHOD FOR TREATING A& CATALYST
Assignee: Exxon Research and Engineering Co Assignee Code: 28200
Patent(No,Date);Applic(No,Date): US 5256612 931026 US 845578 920304

FAN BLADE COMPRISING ADSORBENT PARTICLES, FINE PLASTIC PARTICLES AND
REINFORCING FIBERS

Assignee: Kuraray Chemical Co Ltd JP Assignee Code: 11085
Patent(No,Date) ;Applic(iNo,Date): US 5256476 931026 US 974835 921116

MODIFIED ZEOLITE BETA METHOD OF PREPARATION
Assignee: Fina Technology Inc Assignee Code: 19630
Patent(iNo,Date);Applic(No,Date): US 5256392 931026 US 371501 890623
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BIOCIDAL ZEOLITE PARTICLES
Assignee: Ethyl Corp Assignee Code: 28624
Patent(No,Date);Applic(No,Date): US 5256390 931026 US 548484 900703

ADSORBENT AND CLEANING METHOD OF WASTE GAS CONTAINING KETONIC ORGANIC
SOLVENTS

Assignee: Tosoh Corp JP Assignee Code: 18183
Patent(No,Date);Applic(No,Date): US 5256385 931026 US 987538 921207

PROCESS FOR REMOVING LIGHT ALCOHOLS FROM GAS STREAMS
Assignee: UOP Assignee Code: 20295
Patent(No,Date) ;Applic(No,Date): US 5256173 931026 US 35144 930319

PROCESS FOR THE PRODUCTION OF OLEFINS FROM LIGHT PARAFFINS
Aassignee: Stone & Webster Engineering Corp Assignee Code: 80856
patent(No,Date);Applic{No,Date): US 5254788 931019 US 757177 910910

DEHYDROGENATION AND DEHYDROCYCLIZATION USING A NON-ACIDIC NU-87 CATALYST
Assignee: Mobil Corp Assignee Code: 56432
patent(No,Date);Applic(No,Date): US 5254787 931019 US 941811 920908
?2T6/TI,PA,PN/51-100

PRODUCTION OF OLEFINS
Assignee: Exxon Chemical Patents Inc Assignee Code: 14518
Patent(No,Date);Applic(No,Date): US 5254785 931019 US 895958 920609

ISOMERIZATION OF AROMATIC COMPOUNDS OVER ZSM-22 ZEOLITE
Assignee: Mobil Corp Assignee Code: 56432
Patent(No,Date) ;Applic(No,Date): US 5254770 931019 US 652164 840919

PROCESS FOR PRODUCING 3,3’ ,4,4 ~-TETRAMETHYLDIPHENYLMETHANE
Assignee: Mitsubishi Gas Chemical Co Inc JP Assignee Code: 56263
Patent{No,Date);Applic(No,Date): US '5254768 931019 US 832712 920207

HIGHLY SILICEQUS POROUS CRYSTALLINE MATERIAL AND ITS USE IN CONVERSION OF
OXYGENATES

Assignee: Mobil Corp Assignee Code: 56432

Patent(No,Date) ;Applic(No,Date): US 5254767 931019 US 623585 840622

HYDROXYLATION OF PHENDOLS/PHENOL ETHERS
Assignee: Rhone-Poulenc Chimie FR Assignee Code: 11022
Patent(No,Date);;Applic{No,Date): US 5254746 931019 US 930457 920819

PRODUCTION OF CHLOROFLUOROCARBON-FREE, URETHANE-CONTAINING MOLDINGS HAVING
A CELLULAR CORE AND A COMPACTED PERIPHERAL ZONE

Assignee: BASF AG DE Assignee Code: 07016
Patent(No,Date);Applic(No,Date): US 5254597 931019 US 981025 921124

ZEOLITE SSZ-37
Assignee: Chevron Research and Technology Co Assignee Code: 16840

Patent(No,Date);Applic(No,Date): US 5254514 931019 US 906919 920630

METHOD FOR REDUCING AUTOMOTIVE NOX EMISSIONS IN LEAN BURN INTERNAL
COMBUSTION ENGINE EXHAUST USING A TRANSITION METAL-CONTAINING ZEOLITE
CATALYST WHICH IS IN-SITU CRYSTALLIZED

Assignee: Mobill Corp Assignee Code: 56432
Patent(No,Date);Applic(No,Date): US 5254322 931019 US 927108 920810
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CRYOSURGICAL INSTRUMENT WITH VENT HOLES AND METHOD USING SAME
Assignee: Cryomedical Sciences Inc Assignee Code: 23107
Patent(No,Date) ;Applic(No,Date): US 5254116 931019 US 756287 910906

VEGETABLE STORAGE DRAWER OF A REFRIGERATOR
Assignee: Samsung Electronics Co Ltd KR Assignee Code: 18179
Patent(No,Date) ;applic(No,Date): US 5253488 931019 US 898328 920615

TOOTH RESTORATION COMPOSITION, STRUCTURES AND METHODS
Assignee: Unassigned Or Assigned To Individual Assignee Code: 68000
Patent(No,Date) ;Applic(No,Date): US 5252697 931012 US 399591 890828

HOT GAS, REGENERATIVE, SUPPORTED H2S SORBENTS
Assignee: California Institute of Technology Assignee Code: 13190
Patent(No,Date);Applic(No,Date): US 5252528 931012 US 489315 900326

ZEOLITE SSZ-32
Assignee: Chevron Research and Technology Co Assignee Code: 16840
Patent(No,Date) ;Applic(No,Date): US 5252527 931012 US 723236 910628

ZEOLITE COMPOSITIONS
Assignee: Ethyl Corp Assignee Code: 28624
Patent(No,Date);Applic(No,Date): US 5252345 931012 US 649417 910201

(64)

METHOD OF RECOYERING AND STORING RADIOACTIVE IODINE BY FREEZE VACUUM DRYING

PROCESS

Assignee: Doryokuro Kakunenryo Kaihatsu Jigyodan JP Assignee Code: 24625

Patent(No,Date);Applic(No,Date): US 5252258 931012 US 746818 910815

AQUECUS ZEOLITE-CONTAINING LIQUID DETERGENT STABILIZED WITH AN ELECTROLYTE

MIXTURE
Assignee: Henkel KGan DE Assignee Code: 01324
Patent(No,Date);Applic(No,Date): US 5252244 931012 US 838443 920306

PRUOCESS FOR UPGRADING GASOLINES AND OTHER HYDROCARBON MIXTURES
Assignee: ABB Lummus Crest Inc Assignee Code: 25715
Patent(No,Date);Applic(No,Date): US 5252197 931012 US 952352 920928

NEUTRAL BLUE ZIRCONIUM-VANADIUM PIGMENTS
Assignee: Degussa DE Assignee Code: 23568
Patent(No,Date);Applic(No,Date): US 5252126 931012 US 59581 930512

PROCESS AND APPARATUS. FOR REDUCING THE AIR COOLING AND WATER REMOVAL
REQUIREMENTS OF DEEP-LEVEL MINES; EXTENDING THE WORKING DEPTH
Assignee: Unassigned Or Assigned To Individual Assignee Code: 68000
Patent(No,Date);Applic(No,Date): US 5251458 931012 US 746893 910819

PROCESS FOR PREPARING UNSATURATED CARBOXYLIC ACID OR ESTER THEREOF
Asslgnee: Mitsubishi Gas Chemical Co Inc JP Assignee Code: 56263
Patent(No,Date) ;applic(No,Date): US 5250729 931005 US 445543 891204

PROCESS FOR PRODUCING TRIAZINE COMPOUNDS
Assignee: Idemitsu Kosan Co Ltd JP Assignee Code: 41009
Patent(No,Date);Applic(No,Date): US 5250686 931005 US 868727 920414
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METHOD FOR TREATMENT OF CATALYSTS USING DENITRIFYING BACTERIA
Assignee: Geo-Microbial Technologies Inc Assignee Code: 24431
Patent(No,Date);Applic(No,Date): US 5250483 931005 US 887011 920522

PROCESS FOR MAGNETIC BENEFICIATING PETROLEUM CRACKING CATALYST
Assignee: Chicago, University of Assignee Code: 00395
Patent(No,Date);Applic(No,Date): US 5250482 931005 US 933497 920820

EXTENDED CYCLE-LIFE METAL HYDRIDE BATTERY FOR ELECTRIC VEHICLES
Assignee: Ergenics Inc Assignee Code: 12162
Patent(No,Date);;Applic(No,Date): US 5250368 931005 US 978815 921119

REDUCING AQUEDOUS BORON CONCENTRATIONS WITH REVERSE OSMOSIS MEMBRANES
OPERATING AT A HIGH PH

Assignee: Texaco Inc Assignee Code: 83832
Patent(No,Date);;applic(No,Date): US 5250185 931005 US 877689 920501

HYDROCARBON CONVERSION WITH ZSM-22 ZEOLITE
Assignee: Mobil Corp Assignee Code: 56432
Patent(No,Date) ;Applic(No,Date): US 5248841 930928 US 373453 820430

MIXED ZEOLITES AND METHOD FOR PRODUCING SAME
Assignee: Corning Inc Assignee Code: 21045
Patent(No,Date);Applic(No,Date): US 5248643 930928 US 980487 921123

CATALYTIC CRACKING CATALYSTS AND ADDITIVES
Assignee: Grace, W R & Co-Conn Assignee Code: 20513
Patent(No,Date);Applic(No,Date): US 5248642 930928 US 928391 920812

ZEOLITE LZ-276 AND PROCESS FOR PREPARING SAME
Asslignee: UOP Assignee Code: 20295
Patent(No,Date);Aapplic(No,Date): US 5248491 930928 US 812510 911220

NATURAL GAS TREATING SYSTEM
Assignee: Mobil Corp Assignee Code: 56432 )
Patent(No,Date);applic(No,Date): US 5248488 930928 US 808793 911212

GAS STORAGE PROCESS
Assignee: Cleveland State University Assignee Code: 28877
Patent(No,Date);Applic(No,Date): US 5247971 930928 US 856357 920323

PREPARATION OF AMINOPROPIONITRILES
Assignee: BASF AG DE Assignee Code: 07016
Patent(No,Date);Applic(Na,Date): US 5247120 930921 US 921660 920730

PHOSPHINOALIPHATICSILANE CATALYSTS FOR PREPARATION OF
BETA-CYANOALKYLSILANES

Assignee: Dow Corning Corp Assignee Code: 24720
Patent{No,Date);Applic(No,Date): US 5247110 930921 US 998708 921230

PLASTIC MULTILAYER VESSEL
Assignee: Toyo Seikan Kaisha Ltd JP Assignee Code: 85308
Patent(No,Date);Applic(No,Date): US 5246753 930921 US 550581 900710
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