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Fig. 1 Pore Structure of Typical 10 and 12 membered Zeolites
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Fig. 2 Mechanism of Shape Selective Cétalysis
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Table 1 The Isopropylation Catalyzed by Zeolites
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KU 3-1PBP &07 D D EIATER L. — 7,
HM Tid, ffEME HY RO HL L0 {EWDS, 7
BT /NS OEMATH S 4-1PBP A T0%L
LoBERMTE SN, £/, LRSS, LifsE
D€L 54 b U/PNEOHZSM-5 TIHRIGEED
Brote 4V 7 0 EED 2 E-BAEN/DIBP
CBOTHEERNBEREOEZNED SNl &
4TDIBP oEME IcE T 5 4, 4'-, 3, 4'- BT
3, 3'-DIBP OFBREAHP TR LI, HM Tid
[PBP DA RRE & RO E ¥ 7 SRS ERIS T,
80% UL\ FEIRET 4, 4'~-DIBP BSHERR L 72—,
HYRUHLZ, 44-DIBPOZERZHNOTHhE
208 LIFTHY, TOULANOEMEESHEER
wrB ot

3.2 FILFFA Mg

BIIECR~NIcE ST 2 =D A v 7 a et
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nm O 8 BEBROEMMAE &2 2BEOF v+ V2 v
DPERTICHAEhbINBEEZELTED, FiE
DIEEZETLIC & 2 EBREDOHBI BIARBER D
HRBLUEHRTHEEEZI LN, b, 2- RU
3- IPBP %45k 9 % B IREEIL 4- IPBP DIBAIK
e, L OILEHMEEER S L h KE W icdhic
4-1PBP DERMPERT A LEZ B MRS,

13)

Reaction . Product Isomer Distribution Isomer Distribution
Catalyst Temp, Conv. Distribution (%) of IPBP (%) of DIBP (%)
(Si/Aly) 9] (%) IPBP DIBP 2- 3- 4- 4,4’- 3, 4'- 3,3~
HM (23) 180 16 89 11 7 20 74 75 16 2
250 48 73 27 5 24 71 78 14 2
HY (5.8) 200 76 60 40 36 23 41 5 8 7
250 83 61 33 7 48 45 11 22 13
HL (6.1) 200 82 54 36 39 18 43 10 8 6
250 84 53 47 29 25 46 10 13 6
SA (43) 180 67 62 38 36 15 49 16 9 5
250 84 48 39 18 32 50 25 26 8
HZSM-5 (50) 300 6 100 0 16 30 54 — - —

Conditions: Biphenyl (50mmol); Propene (100mmol); Solvent, trans-Decalin (20ml); Catalyst (1g);

Reaction Period (4h)
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Fig. 3 HM Catalyzed Isopropylation of Bi-  Fig.4 Effect of Temperature on HM Cata-
phenyl lyzed Isopropylation of Biphenyl
HM(23) 3g; Biphenyl 150mmol; Propene HM (23) 1g; Biphenyl 50mmol; Propene 100
750mmol;  Reaction Temperature 250°C. mmol; Reaction Temperature 250°C; Reac-

tion Period 4h.
Table 2 Effect of Alkene on HM Catalyzed Isopropylation of Biphenyl'®
R . Product Isomer Distribution Isomer Distribution
eaction i
Alkene Temp.  Conv. Composition (%) of MABP (%) of DABP (%)

© (%) MABP* DABP®  2- 3- 4- 4,4’- 3,4’- 3,3'-
Ethene 250 20 86 14 36 45 19 7 n.d° n.d

Propene 250 48 73 27 5 24 71 8 14 2

Butene- 1 220 35 82 17 3 13 821 82 T 6

2- Methylpropene 220 41 67 33 — 4 94(2% 100 - -
Hexene-1 220 39 91" 9 ( 2t 8f 90f (nd. nd nd
128 148 75% n.d. n.d. n.d.

Conditions: Biphenyl (50mmol); Alkene (100mmol); Solvent, trans-Decalin (20ml); HM (1g); Reaction

Period (4h)

a) Alkylbiphenyl. b) Dialkylbiphenyl. c) Not Determined. d) 2-t-Butylbiphenyl. e) 4-Isobutylbiphenyl.
f) 2-Hexylbiphenyl (2-HBP). h) 3-Hexylbiphenyl (3-HBP). i) 2-HBP : 3-HBP = 77 : 23.
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Fig. 5 Effect of Si/Al, Ratio of HM in Isopro-
pylation of Biphenyl
HM 1g; Biphenyl 50mmol; Propene 100

mmol; Reaction Temperature 250°C; Reac-
tion Period 4h.
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Fig. 6 Effect of the Modification with TBP on

Isopropylation of Biphenyl

HM(20), P-HM(20) 1g; Biphenyl 50mmol;
Propene 50mmol; Reaction Temperature
250°C.
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Fig.7 Effect of Temperature on HY Cata-
lyzed Isopropylation of Biphenyl

HY (5.8) 1g; Biphenyl 50mmol; Propene 100
mmol; Reaction Period 4h.
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IC EVARR I % 5 C & HSETRETH 5 2%,
EUAaEEE L TRy A« T FEOESELY),
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>0 5, FEETEEEER GSUNEESICRRM: 5578 O
DT, BRERESHETE RO DIcERYh D
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ARk REENICELT 3 O TEIREIRE SR
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RUHY TRZOEBLTEETHD, VAFLVF
7 % LY (DMN) ORI b RIFEERBED SN
%5, DMNIB 10O RMABEET ZH, C
DA 2, 6~ K2 T- B ROIMENIT/NEN, ¥
DA T FETIR, MEERESREES,
26-RU2T-HhoBRESENS, —%F,
HZSM-5%€4 54 b2l 95 &, AR
ZRESTEREREPE &, o RUF-(MEBERTOR
IBEBRHTE 37, b, WEMITNES O 2 6-
F 7203/ RV 2 T-DMN DOBREHAE L EH, @
BEEOER ST S C LRERTIRITRIEERT
%, L L, CeZSM-5%filitl 42L&, DMNh
D2 6 - KBRRIT 6B ICET 5, RIREDBERM:
I3, 2-MN @ X FARIG KB THEAIS N,
HZSM-5 %2 L4 5 2- MN O X FIVLRIET

Table 3 Zeolite Catalyzed Methylation of Naphthalene”’

Catalyst HZSM-5 (1) HZSM-5(I) HM?® HYP
Catalyst Wt (g) 0.5 0.5 5 5
WHSV (h7™") 3.16 316 118 1.18
Reaction Temp. (C) 400 400 400 450
Reaction Period (h) 0.5 3.33 05 1.33
Conversion (%) ~5 9 29 47
Product Composition (wt%)

MN 50.2 65.3 555 44.1

EN¢ 104 3.9 44 1.1

DMN 331 20.8 26.1 28.7

TMN 5.6 7.5 10.5 187

TTMN? 0.7 2.1 2.7 63

PMN® — 0.4 0.6 1.1
MN Isomer Distribution (%)

2- 89 89 65 63

1- 11 11 35 37
DMN Isomer Distribution (%)

2,6-+217- 65.6 80.8 35.1 322

1,3- 14.0 10.2 29.6 30.0

1,6- 12.9 7.8 179 182

2,3-+1,5-(+1,4-2) 5.4 1.2 115 133

1,2- 2.1 0.0 59 6.3

1,8- 0.0 0.0 0.0 0.0

Feed Composition : Naphthalene : MeOH : Mesitylene, 1:6.61 :3.57 (mol).

Si0,/Al,03: 20.2 (I), 64.0 (II).

a) Zeolon 200 (H). b) SK-40. c) Ethylnaphthalene. d) Tetramethylnaphthalene.

e) Polymethylnaphthalene.
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EHED a/f g2 FETII3THBH, TFn
R4 v 7o )L TiR, TosEL<Ry, &
NFN95, 657 Thb, CORREHOEIR, Kk
DERMEI R X, 7ok U ERIBTERIC R X
WidEa /8 BRIENHE SN S,
FT75LYD4 YT EMERIGICBOTEL S
A4 R OTBRRIC X D BRI OB BIRYEIC AR
HHNBEEO, FlZE, F7SL VDAY Fay
MERIRIC BT 594V 7aEnt 75 LY (DIPN)
DORMAESFER 4ITR L2, HMEM(25)) %
fil &4 3 ERIGIEH: BV, 2, 6- R 2 T-{&
RBSEICER LT, < OB, MO EHE I
FRAEERC 5, BRASIHGIRIGHIZIE—ETH
571 —F, HY RO HL TiZ 1, 4 - KD HEEHE
LK, #ic HY T RIS 1, 4- 'tk % ALE SR
BNCEERR L7z L L, RUSES & ticsiohiic
ER 13-, 2 6- K2 T- (hicEHALs 2 Em
BERD LT,

52 FEILFFA Mg

ENTFA M EAEL T E4 V7 o EILIERRIG
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BFA4v7Feenrr72 L (PN > DIPN > + )
A4 FoErrt 78 L Y(TIPN) OIETH D, +
7% LY — IPN O RIGEEIC LB L TRORFRD
5, Si/Al LDIEOHM (11) Tida#icF 74
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Table 4 Zeolite Catalyzed Isopropylation of Naphthalene3®

Reaction Yield Isomer Distribution of DIPN (%)
Catalyst Temp. Period Conv. DIPN
(Si/Aly) () OO IC)) 13- 1,4- 1L,5- 16- 1,7- 26- 27-
HM (25.3) 240 2 356 5.7 73 51 33 48 38 5L7 240
240 8 683 184 53 38 19 71 61 508 249
HY (7.3) 240 2 948 439 323 144 82 147 135 85 84
240 8 961 477 237 06 02 68 49 326 312
160 2 900 405 151 398 131 110 155 28 27
160 8 948 454 200 360 127 116 130 33 34
HL (6.1) 240 2 922 425 231 321 100 112 162 38 34
240 8 951 425 399 79 67 153 163 67 72
160 2 666 235 144 380 124 101 186 29 27
160 8 882 395 166 403 119 96 159 31 26
HZSM-5 (70) 240 8 1.0 - — — - - — — —

Conditions: Naphthalene (0.27mol); Propene (0.52mol); Solvent, Undecane (240ml)

Catalyst (7g); Reaction Temperature (240°C).
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Fig. 8 Effect of Si/Al, Ratio of HM on Isomer Distribution of DIPN
Catalyst HM 7g (SiO5/Al;03 10.9 (A); 25.3 (B)); Propene 0.38—0.45mol; Reaction

Temperature 240°C.
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Fig.9 Isomer Distribution of DIPN in HY and HL Catalyzed Isopropylation of Naphthalene
Catalyst 7g. HY (A and B); Ultra Stable Y (C); HL(D) (SiO,/Al,03 5.6 (A); 5.9 (B); 6.0(C));
Porpene 0.38—0.45mol; Reaction Temperature 240°C(A, C and D); 160°C(B).
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The Selectivity of Zeolites in the Alkylation of Biphenyl and Naphthalene

Yoshihiro Suct
National Chemical Laboratory for Industry

In liquid phase isopropylation of biphenyl, para-selectivities are up to 70% for isopropylbi-
phenyl (IPBP), and 80% for diisopropylbiphenyl (DIBP) over HM, while catalyses of HY and
HL zeolites are nonselective. The alkylation with HM to give the least bulky isomer is control-
led shape-selectively by steric restriction of the transition state and by the entrance of IPBP
isomers to HM channels. Catalyses with HY and HL are controlled by the electron density of
reactant molecule and by the stability of product molecules because of relatively large pores
of these zeolites.

For the methylation of naphthalene, HZSM-5 shows high selectivity to form 2,6- and 2,7-
dimethylnaphthalene, while the catalyses of HM and HY are nonselective. The selectivity of
HZSM-5 is explained by shape selective catalysis in ZSM channels.

In the isopropylation of naphthalene, 2,6-Diisopropylnaphthalene (2,6-DIPN) is selectively
produced over HM, while the selectivity of 2,6-DIPN is low over HY and HL catalysts. In HY
catalysis at 240°C, a, ¢, a-Isomers (1,4-, 1,5-) and @, #-isomers (1,3-, 1,6-, 1,7-) are produced
preferentially in initial stage, whereas £, #-isomers (2,6-, 2,7-) increase as the conversion
increases. The results with HM show that ¢-positions cannot be attacked because of steric
restrictions with HM channels, and that 2,6-DIPN is more suited to diffuse in pores compared
with 2,7-DIPN. For the catalyses with HY and HL, a-positions are more active because of
their high electron densities, whereas isopropyl groups move to thermodynamically more
stable @-positions by isomerization, transalkylation and/or disproportionation because chan-
nels of HY and HL are enough for rearrangement of isopropyl groups.
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Observation of the Intergrowth in cubic-hexagonal-faujasite

Tetsu OHSUNA
Faculty of Science and Technology, Iwaki Meisei University

Cubic-faujasite (Cub-FAU), hexagonal-faujasite (Hex-FAU) and cubic-hexagonal-faujasite
(Cub-Hex-FAU) crystals, which were synthesised using 15-crown-5, 18-crown-6 and their
mixtures as templates, were studied by scanning and transmission electron microscopes (SEM

and TEM).

Cub-FAU and Hex-FAU crystals show external shapes of cuboctahedron and

hexagonal plate, respectively, and they are compatible with their crystal symmetries. From
the arrangement of channels determined by high resolution TEM images (HREM images), the
crystal structures are distinguished between cubic and hexagonal. The details of the inter-
growth in Cub-Hex-FAU crystal can only be obtained by the HREM images.
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The Development of Z-Forming Process™

Tadami Konpon*, Shin-ichi INouge*, Kazuo HIRABAYASHI** and Shunii SHIBATA**
) il

*Chiyoda Corporation
**Mitsubishi Oil Co., Ltd.

Mitsubishi Oil and Chiyoda Corporation have jointly developed a new process for manu-
facturing BTX (benzene, toluene and xylenes) and hydrogen from LPG and light naphtha
that has been named the “Z-Forming Process™”. Both companies extensively applied the
results of research cartied out from 1983 to 1991 as members of the Research Association for
Utilization of Light Oil sponsored by the Japanese Government to complete the Z-Forming
Process™,

The basic reaction of Z-Forming is the dehydrogenation of light paraffins followed by
oligomerization and dehydrocyclization. Through these reactions a large volume of aromatics,
the principal components being BTX, are formed in one-step simultaneously with a large
volume of hydrogen as a by-product. The catalyst used is a proprietary zeolite (metallosili-
cate).

Operation of the demonstration plant (200 BPSD) began in November, 1990 and was suc-
cessfully completed in December, 1991. The operation confirmed the good performance of
the catalyst and the process.
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Syntheses of Olefins by the Use of Natural Zeolites
— Utilization of Solid Acid Catalysts as Chemical Teaching Materials —

Masayuki NoMura
Odate Katsura High School

The role and status quo of catalysts in the chemical education at high school are described
in some detail. As an example, the natural zeolite, clinoptilote, produced from Futatsui,
Akita-prefecture, has been effectively used as the solid acid catalyst for syntheses of olefins
from corresponding alcohols.

The chemical teaching materials with making a good use of local color, as described in this
paper, might be required for the activation of chemical education at high school as well as of
the locality. .
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Zeolite ’93

yth International Conference on the
Occurrence, Properties, and Utilization
of Natural Zeolites

Boise, 9daho
June 20-27, 1993

OBJECTIVES OF THE CONFERENCE

In response to numerous requests for a 4th Inter-
national Conference on Natural Zeolites, Zeolite ‘93
has been organized for June 20-27, 1993, in Boise,
Idaho. Like its predecessor conferences in Tucson
(1976), Budapest (1985), and Havana (1991), Zeo-
lite '93 will treat all aspects of natural zeo-
lites—their geologic occurrence, their mineralogical
and structural characterization, their ion-exchange,
adsorption, dehydration, biochemical, and catalytic
properties, and their growing use in agricultural,
industrial, and pollution-abatement technology.

The meeting will be sponsored by the Internation-
al Committee on Natural Zeolites and will consist of
three or four days of technical sessions, a mid-week
field excursion to a commercial clinoptilolite deposit
south of Boise and to areas of historic and ecologic
interest along the Snake River, and an optional,
three-day post-conference field trip to zeolite depos-
its and production centers in eastern Oregon.

A full program of excursions for accompanying
guests is planned, as is an outdoor, western-style
banquet to top off the week of renewed acquaint-
ances, newly formed friendships, and all-around
updating of zeolite knowledge.

CALL FOR PAPERS/POSTERS

Titles and/or subject matter of anticipated papers/
posters should be listed on the pre-registration form
included in this circular. Two- to three-page ex-
tended abstracts (with tables and/or illustrations as
needed) must be submitted no later than September
1, 1992. Informative abstracts, revised to address
referee comments, will be accepted for presentation
and included in the Program and Abstracts booklet
to be distributed to all technical participants. The
recommended poster format and further instructions
for the preparation of posters will be mailed to
authors at a later date.

Full manuscripts based on both the oral and
poster presentations will be considered for the refe-
reed conference volume to be published in 1994,

Extended abstracts of symposia and poster
presentations and full papers prepared for inclusion
in the conference volume will be critically reviewed
by members of an International Scientific Commit-
tee, to be named at a later date.
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10th

International
Zeolite Conference

Garmisch-Partenkirchen
Germany, July 17 - 22, 1994

Scope of the Conference

By tradition, the Intemational Zeolite Conferences are devoted to
all aspects of zeolite science and technology. The term zeolire is to
be understood in its broadest sense, comprising all kinds of
crystalline microporous materials, irrespective of their chemical
composition (e. g., alumosilicates, silica, alumophosphates,
gallophosphates, etc.), occurring in nature or synthesized by man.

Research areas which have been typically covered at International
Zeolite Conferences include: Geology and mineralogy;
hydrothermal synthesis; structures; post-synthesis modification,
¢. 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
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, sensors, for hydrogen storage, to
enumerate only a few), novel experimental techniques in zeolite

science, molecular graphics, host/guest photochemistry in zeolites
or molecular ships-in-the-bottle entrapped in zeolite cages. Final-
ly, papers describing the progress in industrial applications of
zeolites are called for.

Scientific Program
Thescientific program will consist of ca. 6 plenary lectures, ca. 100
oral presentations, poster presentations and recent research reports.

Plenary Lectures  on topics of wide interest, such as synthesis,
structures, diffusion, catalysis and novel applications will be
presented by experts upon invitation by the Organizing Commt-
tee.

Oral Presentations  during the whole week of the Conference
will be devoted to all branches of molecular sieve science and
technology. Lectures will be held in two or three parallel sessions
in adjacent meeting rooms.

(38)

Poster Presentations will be on display in the foyer between the
meeting rooms during the poster sessions. Enough time will be
available for discussion of the content of poster presentations. The
portant as the oral presentations, and no difference whatsoever will
be made in the publication of both types of papers in the Conference
Proceedings.

Recent Research Reports are meant to be a forum where the
participants can present and discuss their latest resuits. Recent
research reports will be accepted on the basis of extended abstracts
with a submission deadline close to the Conference. Extended
abstracts of accepted reports will be published in the Book of
Abstracts. During the Conference, the reports will be presented as
posters, but they will nor be published in the Conference Proceed-
ings.

Oral and poster presentations will be selected by the Paper
Selection Committee, composed of reputed European experts, at
the end of September, 1993. This selection will be made on the
basis of extended abstracts. Their layout will be described in detail
in the Call for Papers which is to be published in the Second
Circular. The deadline for submission of the extended abstracts is
September 15, 1993.

Important Dates

2nd half of 1992 Second Circular

September 15, 1993  Deadline for submission of
extended abstracts for oral and
poster presentations

October 15, 1993  Notice of acceptance of oral and
poster presentations to be mailed
to authors

January 31, 1994  Deadline for submission of cam-
era-ready manuscripts

February 28, 1994 Third Circular with Conference
program

April 15, 1994 Deadiine for submission of
extended abstracts for recent
research reports

April 30, 1994  Deadline for receipt of early
registration and Conference fee

July 1429, 1994  Pre-Conference Summer School,
10th IZC and Post-Conference
Field Trip

December 1994  Publication of Conference
Proceedings
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US 5043307: Modified crystalline aluminosilicate zeolite catalyst and its use in the production of lubes of

high viscosity index (Mobil)

US 5043493: Process for the preparation of 2-chloro- or 2-bromo-naphthalene (Hoechst)

US 5043499: Fluid bed oligomerization of olefins (Mobil)

US 5043503: Production of lubricant stocks from polycyclic paraffins (Mobil)

US 5043513: Catalytic hydrodealkylation of aromaties (Mobil)

US 5043517: Upgrading light olefin fuel gas in a fluidized bed catalyst reactor and regeneration of the

catalyst (Mobil)

US 5043520: Concurrent isomerization and disproportionation of olefins (Shell Oil)

US 5043522: Production of olefins from a mixture of C4+ olefins and paraffins (Arco Chem.)

US 5043524: Selective double-bond isomerization process (Shell Oil)
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US 5045287: Multireactor system for conversion of methanol to gasoline and distillate (Mobil)
US 5045295: Silicate treatment of molecular sieve agglomerates (UOP)

US 5045464: Alkaline cellulase and process for producing the same (Kao Soap)

US 5045515: Proces for preparing zeolitic adsorbents (UOP)

US5047070: Integrated process for production of gasoline and ether from alcohol with feedstock
extraction (Mobil)

US 5047139: Catalyst for mid-barrel hydrocracking and process using same (UQOP)

US 5047141: Larger pore molecular sieves of controlled activity (Mobil)

US 5047378: Exhaust gas-purifying catalyst and process for purifying exhaust gases (Babcock-Hitachi)
US 5047571: Process for the preparation of 2-cyano-3, 3-diarylacrylates (BASF)

US 5049360: Multi-stage conversion of alkanes to gasoline (Mobil)

US 5051117: Process for removing gaseous contaminating compounds from carrier gases containing
halosilane compounds (Wacker-Chemitronic)

US 5051164: Crystalline porous silicate composite and its use in catalytic cracking (Mobil)

US 5051244: Use of a molecular sieve bed to minimize emissions during cold start of internal combustion
engines (UOP)

US 5051384: Method for pretreating a reforming catalyst (Exzon Research)
US 5051385: Monodispersed mesoporous catalyst matrices and FCC catalysts thereof (Exxon Research)
US 5051387: Zeolite L preparation (Exxon Research)

US 5052188: Desiccant materials for use in gas fired cooling and dehumidification equipment (Gas
Research)

US 5053117: Catalytic dewaxing (Mobil)
US 5053204: Multiple feed point catalytic cracking apparatus using elutriable catalyst mixture (Mobil)

US 5053213: Process for synthesizing a molecular sieve having the faujasite structure and containing
aluminum and gallium (Union Qil)

US 5053372: Basic alkaline earth metal-zeolite compositions (Shell Oil)

US 5053373: Zeolite SSZ-32 (Chevron Research)

US 5053374: Method for preparing a zeolite catalyst bound with a refractory oxide of low acidity (Mobil)
US 5053558: Process for the isomerization of cresols (UOP)

US 5053565: Process for the preparation of p-chlorotoluene (Bayer)

US 5053566: Process for the preparation of oligophenyls dihalogenated in the 4,4’-position (Bayer)

US 5053570: Fluid bed paraffin aromatization (Mobil)

US 5053571: Reductive alkylation process (Exxon Chemical)
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US 5053573:
US 5053579:
US 5054544:
US 5055176:
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Reduction of benzene content of reformate by reaction with cycle oils (Mobil)
Process for upgrading unstable naphthas (Mobil)
Sorption container for solid sorption medium (Zeo Tech)

Multi component catalyst and a process for catalytic cracking of heavy hydrocarbon feed to

lighter products (Mobil)

US 5055437:

Multi-component catalyst mixture and process for catalytic cracking of heavy hydrocabon

feed to lighter products (Mobil)

US 5055505:

Research)

US 5055536:
US 5055623:
US 5055629:
US 5057152:
US 5057471:

Petroleos)

US 5057472:
US 5057473:

US 5057474:
US 5057640:
US 5057643:
US 5059305:
US 5059567:
US 5059568:
US 5059569:
US 5059724:
US 5059735
US 5059738:
US 5059744:
US 5061464:
US 5061466:
US 5062943:
US 5062946:
US 5062948:

Heat stabilized ABS-polycarbonate polymer blend compositions (Industrial Technology

Process to prepare vinyl ether polymers (Shell Oil)

Preparation of phenols by direct N,O hydrozylation of aromatic substrates (Phone-Poulenc)
Process for isomerizing hydrocarbons (Shell Oil)

Surface cleaner/polish compositions and a process for the preparation thereof (UOP)

Process for the obtainment of a light paraffin isomerization catalyst (Compania Espanola de

Process for the dealumination and ion exchange of zeolites (Shell Oil )

Regenerative Cu La zeolite supported desulfurizing sorbents (US of America NASA)

Preparation and use of metal-containing zeolitic catalysts (Shell Oil)

Propylene oligomerization over silica modified zeolites (Mobil)

Zeolitic para- xylene separation w1th tetralin derivatives as heavy desorbent (UOP)
Multistage FCC catalyst stripping (Mobil)

Process for the preparation of a modified zeolite (PQ Zeolite)

Intercalated clay having large interlayer spacing (UOP)

Process and catalyst for selective reduction of nitrogen oxides (Institut Francais du Petrole)
Preparation of methyl isobutyl ketone (Industrial Technology Research)

Process for the production of light olefins from Cs+ hydrocarbons (Mobil)

Method for reactivating MTG process catalyst (Mobil)

Reactor and recovery system for upgrading lower olefins (Mobil)

Oxidation process and catalyst for use therefor (Johnson Matthey)

Synthesis of large pore zeolites containing gallium (Mobil)

Modification of bifunctional catalyst activity in hydroprocessing (Mobil)

Catalytic dewaxing process (Institut Francais du Petrole)

Mercury removal from liquid hydrocarbon compound (Mitsui Petrochemical)
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US 5063037:
US 5063038:
US 5064524:
US 5064562:
US 5064599:
US 5064630:
US 5064790:
US 5064792:

YA 54k (46)

Crystalline borosilicate (Mobil)

Zeolite synthesis using an alcohol or like molecule (Mobil)
Passivation of FCC catalysts (Betz Labo.)

Stable pumpable zeolite/silicone suspensions (Rhone-Poulenc)
Process for producing an antibacterial fiber article (Kanebo)
Zeolite L preparation (Exxon Chemical Patents)

High density cordierite ceramics from zeolite (UOP)

Catalyst for the reduction of nitrogen oxides, a method for its preparation and the use

thereof (Eka Nobel)

US 5064794:
US 5064865:

Catalyst supports, catalyst systems, and olefin dimerization (Phillips Petroleum)

Crystalline aluminosilicate compositions, the preparation thereof and their use in the

conversion of synthesis gas to low molecular weight hydrocarbons (Quantum Chem.)

US 5066628:
US 5068048:
US 5068096:
Us 5068294:
US 5068383:
US 5068434:
US 5068442:
US 5068481:
US 5068482:
US 5068483:

Catalyst and process for high selectivity reforming with Pt/Re on Ba-K-L zeolite (Amoco)
Lubricants and lube additives from epoxidation of lower olefin oligomers (Mobil)
Synthesis of crystalline silicate MCM-47 (Mobil)

Process to produce polymers of styrene derivatives (Shell Oil)

Catalyzed redistribution of polyorganosiloxanes (Dow Corning)

Process for the preparation of N-alkylated anilines (Bayer)

Method for maintaining the activity of zeolite catalysts (Nitto Chem.)

Method for producing diarylmethanes (Kureha Kagaku)

Method for producing 1,1-diarylethanes (Kureha Kagaku)

Catalysts based on zeolites modified by alkali metal elements in the metallic form, their

preparation, and their application to alkylation of alkylaromatic derivatives (CNRS)

US 5069776:
US 5069825:
US 5069887:
US 5069890:
US 5070052:

US 5070053:
US 5071539:

US 5071587:
US 5071594

Corp)

Process for the conversion of a hydrocarbonaceous feedstock (Shell Oil)

Detergent laundry bar with improved formulation and process (Colgate-Palmolive)
Method for refining nitrogen trifluoride gas (Central Glass)

Zeolite treating process (Texaco)

Basic zinc-containing zeolite compositions (Shell Oil)

FCC catalyst composition and method of making same (Exzon Research)

FCC catalysts of increased effective heat capacity (Engelhard)

Composition and method for purifying water (Aqua Technica)

Free flowing granular laundry detergent comprising tert-amine oxide dihydrate (Ethyl
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US 5071627:
US 5071801:
US 5071802:
US 5071804:

US 5071805:
US 5071806:
US 5072017:
US 5072054:
US 5072063:

US 5072069:
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Reactor system for conducting a chemical conversion (Mobil)
High density leucite based ceramics from zeolite (UOP)
Regeneration of catalysts by burning in the presence of alcohols (Sumitomo Chemical)

Ion-exchange agent and use thereof in extracting heavy metals from aqueous solutions
(Engelhard)

Catalyst system for hydrotreating hydrocarbons (Chevron Research)
Vanadium tolerant cracking catalyst (Chevron Research)

Process for the preparation of p-substituted o-benzylphenols (Bayer)
Process for preparing short chain alkyl phenols (Mobil)

Process for rearranging allylic geminal dihalogen compounds (DowElanco)

Cycloolefinic complexes of platinum, processes for preparing the same and their use as a

catalyst (Consortium Fur Elektrochemische)

US'5073351:
US 5073529:
US 5073530:
US 5073610:
US 5073652:

US 5073653:
US 5073654:
US 5073665:
US 5073668:
US 5073670:
US 5073672:

Production of middle distillate range hydrocarbons by light olefin upgrading (Mobil)
Method of regenerating a nonacidic zeolite catalyst (Amoco)

Hydrocracking catalyst and process (Chevron Research)

Polymers of alkoxystyrenes and a process to produce polymers of alkoxystyrenes (Shell Oil)

Process for prepariné aromatic hydrocarbons (Research Association for Utilization of Light
0il)

Aromatic alkylation processes (Fina Technology)

Synthesis of the 5- and 6-methyltetralins by continuous methylation of tetralin (UOP)
Process for alkylating olefins and isoparaffins in a fixed bed reactor (Mobil)

Process for the dealumination and ion exchange of zeolites (Shell Oil)

Preparation of a dimethyltetralin (Amoco)

Catalyst of the gallosilicate type and its utilization for the aromatization of light C,-C,

gases (Institut Francais du Petrole)

US 5074990:

Research)

US 5075023:
US 5075084:

Fluid catalytic cracking using catalysts containing an alumina-on-silica component (Exxon

Electroviscous fluid (Bridgestone)

Process for the removal of iodine and iodine compounds from hydrogen-containing gases and

vapors (Bayer)

US 5075269:

Production of high viscosity index lubricating oil stock (Mobil)
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