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The use of titanoslicate / HO, system in place of the hazardous organic oxidants is expected to lead to the
greener process. In this respect, a new titanoslicate, named de-Ti-MWW, has been prepared in order to
develop an environmentaly friendly catalyst suitable for bulky akenes. De-Ti-MWW has a gregtly enlarged
surface area and open reaction space, which can reduce the redtrictions on the diffusion of bulky molecules.
The ddaminated sample dso exhibited good performance for smdl akene molecules as a result of the
retention of zeolitic Sructure.
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Epoxides are highly useful intermediates for the manufacture of a range of important commercid products
Theuse of stoichiometric amounts of peracids for direct oxidation of akenes is the major procedure for the
synthesis of gooxides in the fine chemicals industry. However, the use of peracids is not environmentaly
benign as it produces equivaent amounts of acid waste and additiondly there are associated safety handling
issues.
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Apatite disperse phase containing a cataytic amount of polyoxometadates with solid urea-hydrogen peroxide
complex (urea-H,0O,) iseffective reaction system for solvent-free oxidation of organic compounds.  Our solid
phase system is conveniet and green process because of solvent-free cataytic reaction without specid
goparatus under mild conditions, the use of a harmless solid disperse phase and reuse of solid catayst phase.
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To devdop a vapor-phase dimethyl carbonate synthesis process, effects of reaction conditions and gas
additives on reaction performance have been investigated. Based on  experimenta and smulation results, a
fluidized bed reector has been sdected, consdering the temperature control and continuous catayst
regeneration.

A2-05
Liquid Phase Oxidation of p-Xylene on SBA-15immobilized Trangtion Metal lons
Jee-Chun RyW!, Y oung-Bae Sort', Ki-Won Jun?, Y oung-Ho Kin', and Hyun-Soo Y angt
!Department of Fine Chemical Engineering and Chemistry, Chungnam National University, Dagjon 305-764, Korea.
%A dvanced Chemical Technology Division, Korea Research Institut of Chemical Technology, Dagjon 305-600, Korea.
+82-42-821-5898. FAX: +82-42-822-6637. yh_kim@cnu.ac.kr

Trandtion metad ions immohilized on SBA-15 were tested for the selective oxidation of pxyleneina250 ml a
pressurized semi-batch reactor, in which the consumed oxygen can be successively supplied, with and without
the addition of bromine. We studied the effects of the number of organic functiona groups on the surface of
SBA-15 and the type of trangtion metad iongCo, Mn, Ni, Cu and Fe), and the addition of bromine. The
converson and the sdectivity to organic acidg(ptoluic acid and terephthdic acid) on a Co/SBA-15 catdys
were higher than those on the other M/SBA-15[M=Mn, Ni, Cu, and Fe]. The addition of bromine in
heterogeneous cataytic system aso greetly improved the converson and the selectivity to organic acids.
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Cobalt( ) complex immobilized on a mesoporous materid SBA-15 was tested for the sdective oxidation of
ethylbenzene without any solvent in a 250 ml a pressurized semi-batch reactor, in which the consumed oxygen
can be successvely supplied. The sdectivity to acetophenone at atypicd condition of reection temperature of
130 , patid pressure of O, of 2 am, totd pressure of 10 am, and reection time of 3 h was high as ca. 75%,
even though the converson a the condition was comparatively low as ca. 21%. The deactivated catayst was
eedly recovered by smple drying. The converson and sdectivity to acetophenone in the oxidation on the
reectivated catdys returned to very milar levelswith the origind values.
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Chemical-looping combugtion(CLC) has been focusad as a very promising combustion technology for high
energy Uutilization with easy separdtion of CO, and no formation of NO,. The key of this combustion
technology is to develop medium materids with high oxygen capacity, and high mechanicd and thermd
dability. We developed a nove oil-drop granulation method for the preparation of sphericd NiO/ALO,
particleswith auniform particle Sze of ca. 2mm. In cydlic tests of the reduction with H, and the oxidation with
arr, it is found that NiO/AlLO; particles with the weight ratios between 2/3 and 4/1 show high reection rate,
regenerability, and mechanicd and themad dability. The reaction characterigics are dso discussed in
connection with the physical and chemica properties of these farticles.

A2-08
Silica Gel/N-Oxyl/Ag. NaOCl System for Oxidation of Alcohols

Hideo Tanaka,* Jngyu Chou, Machiko Mine, and Manabu Kuruboshi
Department of Applied Chemistry, Faculty of Engineering, Okayama University, Tsushima-Naka 3-1-1, Okayama
700-8530, Japan, Tdl: 086-251-8072, Fax: 086-251-8079, tanaka95@cc.okayama-u.ac.jp

An environmentally benign silica gelN-oxyl/ag. NaOCI oxidation system was developed and applied to the
oxidation of acohols without using any organic solvent. A totally closed recyde system was achieved by
immohilization of N-oxyl on slicagd and e ectroregeneration of NaOCl.
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A new cataytic leanrdeNOXx process using hydrogen as a reducing agent has been studied over platinum
cadys supported on various metd oxide support materids.  The advantage of the process is very low
reaction temperatures (<100°C), but considerable emission of N,O is a problem for the practicd gpplications.
Our study is directed towards the development of efficient catdyst systems for thetitle reaction.
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Hydration of akyneswas efficiently caldyzed by 0.005-1 mol% of (PhP)AuCH;-acid to afford awide variety
of carbonyl compounds in agqueous methanal. (1) Intermolecular hydroamination of akynes catdyzed by
0.01-1 mol% of (PhP)AuCHs-additive proceeded to afford ketimines in good yidds under solvent free
condiitions.
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A direct oxidative carbonylation of Bigphenol A to polycarbonate catalyzed by Pdcarbene complex sysems
has been developed. This catdyst sysems gave much higher molecular weights and yields than conventiond
Pd caidys sysems. Highest molecular weight Mw=29,400) and yidd (77%) were obtaned usng the
PdBr2(c1-tBu) sysem.
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Trangtion meta-catalyzed oxidation of organic subdrates, such as acohols and amines, using an amaospheric
pressure of oxygen or ar as oxidant is presented. The successful gpplication of the homogeneous catayst
system to the catadyst recycdable sysem isdso referred from the viewpoint of green and sustaingble chemigty.
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A Pd/P(t-Bu); catalyst system has reveded very high activity and sdlectivity for thesynthess of triarylamines
This sysem dlows the use of unactivated aryl bromides, aryl chloride. This catdyst can be ussful for the
synthesis of the new hole trangport materids of OELD.
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Tin(1V) bis(perfluoroakanesulfonyl)amide complex catdyst for Baeyer-Villiger (BV) oxidations of cydic
ketone by 35% H,O, was shown to give an excelent yield and sdlectivity in afluorous biphasc sysem

Furthermore, the catalyst was completely recovered and reused in the recyclable fluorous immobilized phase
without loss of itscatalytic activity.
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Olefin metathesisis a unique carbon skeletd rearrangement between two olefins catayzed by

metd carbene complexes With the recent devel opment of homogeneous catdyds this reection has emerged asa
powerful tool for the formation of CG-C bonds in modermn organic synthess  We were interested in heterogeneous
cadyds for olefin metathesis and succeeded in developing a new heterogeneous catdyd of rhenium oxide on
mesoporous aumina
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The dngle and double metd oxide were prepaed to gan high reectivity and regenerability for
chemical-looping combustion (CLC). In both reduction and oxidation, the reaction rates of double metd
oxides were dightly lower than the Sngle metd oxides. Fe,Os is rddivey less expensive than NiO and CoO.
Thus double metd oxide of NiO-Fe,O; will be asubgtitute of sngle meta oxide NiO.
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For combustion with CO, capture, chemical-looping combustion (CLC) has the advantage that no energy is
logt for the separation of CO,. Oxygen carrier conasts of metd oxide and binder. NiO particle is used as metd
oxide. Oxygen carriers are prepared by dissolution method. The feadibility of using various kinds of binders
has been investigated in a thermogravimetric reector (TGR).
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Hydrocarbon resins are produced from the acid catalysed (typicaly AlCk or BF;) cationic polymerization of a
complex mix of monomers derived from petroleum plant cracking fractions. Resins produced have found
goplications in adhesives, rubbers, and paints. However, the necessty to quench the polymerized feed after



reection, generates vast quantities of aqueous acidic waste and is of mgjor concern for the industry. The use of
supported cadytic systems, which offer ease of segpardion, reuse and avoid the need to quench, have been
proposed as away of diminating this waste. We wish to report the fird use of dlica supported BF; catdyst
with methanol cocatays in the polymerization of aromatic alkenes and mixed C9 petroleum feed.
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Based on phiscochemica characterizations, it is clearly demondrated that weak solid Lewis acid Stes are
effective for the Didls-Alder reaction of isoprene with methyl acrylate.
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The oxidation of nitrotoluenes with ar to nitrobenzoic acids was successfully achieved by the use of
N-hydroxyphthalimide andogues as key catdyds. Thus, p-and mnitro toluenes were oxidized under 10
am of ar in the presence of N-acetoxyphthaimide combined with Co(OAc)2and Mn(OAC)2 a 130 °Cto
afford p- and mnitrobenzoic acids in 81% and 92% yidds, respectively. o-Nitrotoluene was converted into
o-nitro- benzoic acid in 51% yidd by the aid of NO2
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Improved Vapor-Phase Propene Epoxidation over Silylated
Au-Titanoslicate Catalysts
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Enhanced propene epoxidation usng H, and O,, over Au nanopatides dispersed on dlylaed 3-D
wormhole-like mesoporous titanosilicates prepared by modified sol-gd technique is reported. Slylation was
found to have marked influence in preparing effident and regenerable cadyds for epoxidation due to



hydrophobicity effect.
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Layerd double hydroxide (LDH) conssts of a group of anion exchanger with exchangeable interlayer anions.
They are dtractive in the fidd of green susainable chemidry, since they can be gpplied to the remova of
harmful oxo-anions (phosphete, nitrate, etc.) from agueous solutions. In the present sudy, we prepared
chloride-type LDHs conssted different metd ionsLi*, Mo, AP*, Fe*, Co™* or Ni** in the burucite layers.
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We has synthesized the specific molecular adsorption Steson the pore wal surface in MCM-41 by means of
fixation of ethylenediamine group followed by cationization with Fe*. The iron-anchored surface sites resuilt
infagt and sdective adsorptions of pollutant oxyanions, such as arsenate, chromate, selenate and molybdate.
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Oxidation of methane and ethane with CO2 was conducted with Vanadium oxide loaded diamond or SO2



cadys. Slicafor methane and diamond for ethane afforded excellent activity in the converson of respective
akaneto corresponding adehydes.
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In order to develop an efficient absorbent of SO2 in cod combustion, cod cha—supported oyser shel was
proposed. The aosorption behavior of the absorbent for SO 2was examined using afixed bed reactor a 900 oC.
In al the absorption runs, ro SO2 leskages in the tail gas were obsarved before the breakthrough point (less
than 1 ppm). The utilization efficiency of commercid Ca0 was 27.1%. When Oyder shdl/YL char was used

in the absorption of SO2, the utilization efficiencies of cacium increased to 85.1%.
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Wel-digned carbon nanctubes arrays were grown on slicon subgrates by using a nove cataytic method in
organic liquid such as dcohols. Unrequilibrium cataytic deposition gave dgnificantly pure carbon nanotubes
with very little soot within a few minutes in methanol and/or ethanol. Scanning eectron microscope images
indicate that the nanotubes arrays are grown perpendicular to the slicon subdrate surface with a sgnificantly
high dengty like a flower arrangement frog. This very fast and dense production of carbon nanotubes can be
attributed to the greeat difference of chemicd potentia between the substrate surface and reactant liquid.

A2-27
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Hisao Yoshida.* Y uko Kato, Norimitsu Matsushita, and Tadashi Hattori
Department of Applied Chemistry, Graduate School of Engineering, Nagoya University, Furo-cho, Chikusarku, Nagoya
464-8603, Japan
052-789-4609, Fax:052-789-3193, yoshidsh@apchem.nagoya-u.ac.jp




Methane can be directly converted into ethane and hydrogen over novel SO2-A1203-TiO2 photocataytic
system a room temperature. The active Stes on the catalyst was suggested to be synergydtic pair Stes of Ti and

Al inslicamatrix.
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Sdective oxidation of ethylene glycol was examined with a batchwise reection systlem and metd supported
active carbon cadysts under pressurized conditions. Main products by oxidation were glycol ddehyde and
glycalic acid, and these yid ds were maximized with a catayst whose metd loading ratio was Po:Pt=3:7.
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Sdlective | somerization of m-Xylene using a Catalytic Zeolite Membrane
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It isavery fact that pxylene as the feedstock of polyethyleneterefutarate (PET) is indudridly important and
therefore is dedired to be produced more then m- and o-xylene. Therefore, we demondrate in this Sudy that a
sHective isomerization of mxylene to pxylene usng a ZSM-5 membrane synthesized on a porous adumina

support becomes possble.



