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Permeability ~ * Temperature
[mol m/m?2 sPa} K]
Bai et al* 1.18x1012 298
Geus et al ** 4.5 x10-12 298
Kapteijin ez al***  0.80x 10712 300
Cal. 1.4 x10°12 373

*C. Bai, M-D. Jia, J. L. Falconer and R. D. Noble,
J. Membrane Sci., 79, 105 (1995)
**E. R. Geus, H. van Bekkum, W. J. W. Bakker and
J. A. Moulijn, Microporous Mater., 1,131 (1993)
***F. Kapteijn, W. J. W. Bakker, J. van de Graaf, G.
Zheng, J. Poppe and J. A. Moulijn, Catal. Today,
25, 213 (1995)
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Novel Impact of Computational Chemistry to Zeolite Research

Yasunori Oumi, Tomonori Kanoual, Hiromitsu Takasa, Momoji Kuso, Akira Miyamoto
Department of Materials Chemistry, Graduate School of Engineering, Tohoku University

Zeolites are well known for their properties like solid acidity, shape selectivity and ion
exchange capability. These materials are widely used as catalysts, adsorbent of pollutants,
molecular sieves, etc. Moreover recently zeolites find its way in important application areas
like solid support of molecular catalyst, inorganic membrane, inorganic template for making
carbon materials. As zeolite structures are well-defined, computer simulation studies e.g.
quantum chemistry, molecular dynamics and monte carlo methods can be applied to rational-
ize reaction mechanism, adsorption and diffusion mechanism and so on.

In this review, we summarize an update of the recent application of computer simulation
techniques to zeolite study: 1) application in defining zeolite structure, 2) application in ex-
plaining adsorption and diffusion mechanism of zeolite, 3) application in understanding the
synthesis mechanism of zeolite, 4) application in determining active site and reaction mecha-
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nism in catalytic reaction. We introduced a few of our computer simulation results for ex-
ample, the change of MFI structure due to the substitution of silicon by titanium, the identifi-
cation of position of aluminum and sodium in NaY, reproduction of adsorption isotherm for
chloroflurocarbon molecules, permeation mechanism of zeolite membrane, intergrowth of
zeolite by chamical vapor deposition and activation mechanism of methane on GaZSM-5.

Key words: Reaction mechanism, Adsorption, Diffusion, Quantum chemistry, Molecular
dynamics, Monte Carlo method.
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Mineral Chemistry of Laumontite
— Its Dehydration and Rehydration Behavior —

Atsushi Yamazakr* and Hirotsugu NisHIDO**
*Department of Mineral Resources Engineering, School of Science and

Engineering, Waseda University

**Research Institute of Natural Sciences, Okayama University of Science

Laumontite, a Ca-rich zeolite mineral, partially dehydrates to leonhardite under ordinally
atmospheric conditions. This dehydration is normally reversible at room temperature, and
hence, lechardite reverts to laumontite if submerged in water. Such a phenomenon, unique to
laumontite, can not be observed on other natural zeolites. A laumontite-leonhardite transfor-
mation is significantly affected by the surrounding conditions such as temperature and/or
humidity. This article treats the dehydration and rehydration behavior of laumontite, as well
as the structural change upon heating, using thermal analysis and high temperature X-ray
diffractometry under relative humidity-controlled conditions, etc. Furthermore, the thermal
behavior and mineralogical properties of the alkalirich laumontite, “primary leohardite”,

newly prepared here, are described.

Key words: Laumontite, Primary leonhadite, De-hydration and re-hydration
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CONVERSION-PREVENTING ADDITIVE FOR HIGH ALUMINA CEMENT PRODUCTS
Inventors: Beaudoin James J (CA); Ding Jian (CA); Fu Yan (CA)

Assignee: National Research Council of Canada CA Assignee Code: 58608
Patent(No,Date);Applic(No,Date): US 5624489 970429 US 377109 950123

PRESSURE SWING ADSORPTION PLANTS
Inventors: Armond John W (GB)

Assignee: BOC Group PLC The GB

Assignee Code: 03385

Patent(No,Date);Applic(No,Date): US 5624477 970429 US 210117 940316

PROCESS FOR CONTROLLING NITROGEN DIOXIDE AND/OR AMMONIA EMISSIONS FROM

GEOTHERMAL POWER PLANTS
Inventors: Gallup Darrell L (US)

Assignee: Union Oil Co of California

Assignee Code: 87232

Patent(No,Date);Applic(No,Date): US 5622632 970422 US 306020 940914

APPARATUS FOR AND METHOD OF TREATMENT OF MEbIA CONTAINING UNWANTED

SUBSTANCES .
Inventors: Romano Dominic A (US)

Assignee: Berman Jules; Green Alvin B

Patent(No,Date);Applic(No,Date): US 5622630 970422 US 646961 960508
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PROCESS FOR THE PRODUCTION OF ETHYL TERT.-ALKYL ETHERS
Inventors: Frey Stanley J (US); Rastelli Henry (US); Yon Carmen M (US)
Assignee: UOP Assignee Code: 20295

Patent(No,Date);Applic(No,Date): US 5621150 970415 US 429402 950426

EPOXIDATION PROCESS

Inventors: Crocco Guy L (US); Saxton Robert J (US); Wijesekera Kanthi S (US); Zajacek John G (US;
Assignee: Arco Chemical Technology Inc Assignee Code: 20082

Patent(No,Date);Applic(No,Date): US 5621122 970415 US 419775 950411

PROCESS FOR FORMING A REGENERABLE SUPPORTED AMINE-POLYOL SORBENT
Inventors: Birbara Philip J (US); Nalette Timothy A (US)

Assignee: United Technologies Corp Assignee Code: 87638
Patent(No,Date);Applic(No,Date): US 5620940 970415 US 573840 951218

PRETREATMENT METHOD FOR INCREASING CONVERSION OF REFORMING CATALYST
Inventors: Cannella William J (US); Hise Robert L (US); Innes Robert A (US); Mulaskey Bernard F
(US); Trumbull Steven E (US) Assignee: Chevron Chemical Co Assignee Code: 29942
Patent(No,Date);Applic(No,Date): US 5620937 970415 US 357308 941214

METHOD FOR THE REGENERATION OF A CATALYST Inventors: Thiele Georg (DE)
Assignee: Degussa DE Assignee Code: 23568
Patent(No,Date);Applic(No,Date): US 5620935 970415 TUS 664010 960614

NUCLEOPHILIC BODIES BONDED TO SILOXANE AND USE THEREOF FOR SEPARATIONS FROM
SAMPLE MATRICES Inventors: Betz William R (US); Desorcie James L (US)

Assignee: Supelco Inc Assignee Code: 23404

Patent(No,Date);Applic(No,Date): US 5620603 970415 US 476031 950607

HYDROCRACKING PROCESS USING SMALL CRYSTAL SIZE ZEOLITE Y

Inventors: Absil Robert P L (US); Katzer James R (US); Lissy Daria N (US); Ware Robert A (US);
Wong Stephen S (US) Assignee: Mobil Oil Corp Assignee Code: 56432
Patent(No,Date);Applic(No,Date): US 5620590 970415 US 236872 940429

PRESSURE SWING ADSORPTION APPARATUS VALVE ACTIVATION
Inventors: Coates John R (GB) Assignee: BOC Group PLC The GB Assignee Code: 03385
Patent(No,Date);Applic(No,Date): US 5620504 970415 US 598415 960208

RECOVERY AND PURIFICATION OF REFRIGERANTS

Inventors: Cohen Alan P (US); Dunne Stephen R (US); Staniulis Mark T (US)
Assignee: UOP  Assignee Code: 20295

Patent(No,Date);Applic(No,Date): US 5620502 970415 US 474818 950607

AIR DRYING INSTALLATION FOR MOTOR VEHICLES Inventors: Khelifa Noureddine (DE)
Assignee: Behr GmbH & Co DE Assignee Code: 28098
Patent(No,Date);Applic(No,Date): US 5620367 970415 US 403961 950315

STABLE PUMPABLE ZEOLITE/SILICONATE SUSPENSIONS

Inventors: Jourbert Daniel (FR); Malassis Marc (FR)

Assignee: Rhone-Poulenc Chimie FR Assignee Code: 11022
Patent(No,Date);Applic(No,Date): US 5618874 970408 US 357374 941215

AQUEOUS RESIN DISPERSION

Inventors: Maeyama Yoshihiro (JP); Nakagawa Shinobu (JP); Serizawa Hiroshi (JP)
Assignee: Nippon Carbide Kogyo K K JP Assignee Code: 59816
Patent(No,Date);Applic(No,Date): US 5618859 970408 US 525811 950825
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LIGHT-WEIGHT ANTIBACTERIAL CERAMIC AND ANTIBACTERIAL CERAMIC FILTER

Inventors: Atsumi Kiminori (JP); Nihonmatsu Hiroaki (JP); Shirakawa Hiroshi (JP); Yamakawa
Osamu (JP) Assignee: NGK Adrec Co Ltd JP; NGK Insulators Ltd JP; Sangi Co Ltd JP

Assignee Code: 14174 28289

Patent(No,Date);Applic(No,Date): US 5618762 970408 US 439374 950511

NIOBIUM-CONTAINING ZEOLITES

Inventors: Saxton Robert J (US); Zajacek John G (US)

Assignee: Arco Chemical Technology Inc Assignee Code: 20082
Patent(No,Date);Applic(No,Date): US 5618512 970408 US 565711 951130

SYNTHESIS OF INORGANIC MEMBRANES INCLUDING METALS
Inventors: Fehlner James R (US); Zhang Zhenyu (US) Assignee: Inrad
Patent(No,Date);Applic(No,Date): US 5618435 970408 US 474836 950607

PROCESS FOR PERFORMING REACTIONS
Inventors: Fuchs Uwe (DE) Assignee: Linde AG DE Assignee Code: 49880
Patent(No,Date);Applic(No,Date): US 5618430 970408 US 290898 950223

CATALYTIC CRACKING PROCESS UTILIZING A CATALYST COMPRISING ALUMINUM BORATE
AND ZIRCONIUM BORATE Inventors: Johnson Marvin M (US); Kallenbach Lyle R (US);
Senn Dwayne R (US) Assignee: Phillips Petroleum Co Assignee Code: 65688
Patent(No,Date);Applic(No,Date): US 5618407 970408 US 504030 950718

METHOD OF PREPARING CYCLIC FORMALS Inventors: Thigpen Hubert H (US)
Assignee: Hoechst Celanese Corp Assignee Code: 17102
Patent(No,Date);Applic(No,Date): US 5616736 970401 US 191689 940204

DETERGENT COMPOSITIONS CONTAINING WASH LIQUID-HYDROLYZABLE POLYIMIDE
BIOPOLYMERS Inventors: Ponce Arnaud (FR); Tournilhac Florence (FR)

Assignee: Rhone-Poulenc Chimie FR Assignee Code: 11022
Patent(No,Date);Applic(No,Date): US 5616547 970401 US 208040 940309

REFORMER AND FUEL CELL SYSTEM USING THE SAME
Inventors: Aoyama Satoshi (JP) Assignee: Toyota Jidosha Kogyo K K JP Assignee Code: 85331
Patent(No,Date);Applic(No,Date): US 5616430 970401 US 518402 950815

ALUMINOSILICATES
Inventors: Edwards Richard B (GB); Graham Peter (GB) Assignee: Crosfield Ltd GB
Patent(No,Date);Applic(No,Date): US 5616310 970401 US 637768 960709

ADSORPTIVE SEPARATION OF NITROGEN FROM OTHER GASES
Inventors: Bulow Martin (US); Fitch Frank R (US); Ojo Adeola F (US)
Assignee: BOC Group Inc The Assignee Code: 10093
Patent(No,Date);Applic(No,Date): US 5616170 970401 US 515184 950811

LIQUID PHASE PREPARATION OF (METH)-ACRYLATE FROM ALPHA-OLEFIN.
Inventors: Harris Thomas J (CA); Jackson Barrie W (CA) Assignee: Queen's
University at Kingston CA Assignee Code: 69064 Patent (No,Date); Applic
(No,Date): US 5670702 970923 US 544494 951018

PRODUCTION OF LOW MOLECULAR WEIGHT LINEAR HYDROGEN SILOXANES.
Inventors: Anderson Patricia P (US); Perry Robert J (US); Razzano John S (US)
Assignee: General Electric Co. Assignee Code: 33808 Patent (No,Date); Applic
(No,Date): US 5670596 970923 US 623340 960327



(39) Vol. 14 No.4 (1997) 183

PHOTOREACTIVE NOXIOUS SUBSTANCE PURGING AGENT AND PHOTO-
REACTIVE NOXIOUS. SUBSTANCE PURGING MATERIAL USING THE AGENT.
Inventors: Ebihara Isao (JP); Hyodo Kenji (JP); Ohgami Katsushi (JP); Oku Yasuyuki
(JP); Takaoka Kazuchiyo (JP) Assignee: Mitsubishi Paper Mills Ltd., JP Assignee
Code: 56296 Patent (No,Date); Applic (No,Date): US 5670247 970923 US 535917
950928

ZEOLITE L PREPARATION. Inventors: Verduijn Johannes P (NL) Assignee: Exxon
Chemical Patents Inc. Assignee Code: 14518 Patent (No,Date); Applic (No,Date):
US 5670130 970923 US 374405 950117

PROCESS FOR THE PURIFICATION OF NITRIC OXIDE. Inventors: Galica Theodore
R (US); Ramachandran Ramakrishnan (US); Sheu Lien-Lung (US) Assignee: BOC
Group Inc. Assignee Code: 10093 Patent (No,Date); Applic (No,Date): US 5670125
970923 US 533121 950925

PROCESS FOR PRODUCING LIGHT OLEFINS BY CATALYTIC CONVERSION OF
HYDROCARBONS. Inventors: Chaogang Xie (CN); Fukang Jiang (CN); Rennan
Pan (CN); Shichu Li (CN); Shunhua Liu (CN); Wenyuan Shi (CN); Zaiting Li (CN)
Assignee: Research Institute of Petroleum Processing Sinopec CN; China Petro
Chemical Corp CN Assignee Code: 18629 Patent (No,Date); Applic (No,Date): US
5670037 970923 US 232605 940425

RAPID THERMAL SWING DRYER FOR COMPRESSED GASES. Inventors: Dunne
Stephen R (US) Assignee: UOP Assignee Code: 20295 Patent (No,Date);
Applic (No,Date): US 5669962 970923 US 616867 960315

PARTICULATE FOAM CONTROL AGENTS AND THEIR USE. Inventors: Kolaitis
Leonidas (BE); Lenoble Bertrand Louis Julien (BE) Assignee: Dow Corning S A BE
Assignee Code: 14202 Patent (No,Date); Applic (No,Date): US 5668101 970916
US 282841 940718

PORTABLE PERSONAL CORONA DISCHARGE DEVICE FOR DESTRUCTION OF
AIRBORNE MICROBES AND CHEMICAL TOXINS. Inventors: Weinberg Stanley
Us) Assignee: Wein Products Inc. Patent (No,Date); Applic (No,Date): US
5667564 970916 US 696624 960814

PROCESS AND APPARATUS FOR DEHUMIDIFICATION AND VOC ODOR
REMEDIATION. Inventors: Dunne Stephen R (US) Assignee: UOP Assignee
Code: 20295 Patent (No,Date); Applic (No,Date): US 5667560 970916 US 633260
960418

AGRICULTURAL PRODUCT PRESERVING DEVICE. Inventors: Kao Chih-Chuan
(TW) Assignee: Unassigned or Assigned to Individual Assignee Code: 68000
Patent (No,Date); Applic (No,Date): US 5666763 970916 US 550646 951031
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