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Cooperative Organic-inorganic Functions of Organo-grafted Mesoporous Materials

Kei Inumaru

Department of Applied Chemistry, Graduate School of Engineering, Hirosihma University

‘Design of cooperative organic-inorganic functions is an important and promising
strategy for development of new nano-structured organic-inorganic composite materials. We
found an organo-grafted mesoporous silica that efficiently adsorbs 4-nonylphenol, an endocrine
disrupter, from water. The adsorption properties are explained by the organic-inorganic
cooperative molecular recognition mechanizm. We succeeded to incorporate photcatalytic
activity into the nanomaterial, proving that molecular selective condensation and photocatalytic
activity are combined in the nanostructure. The photocatalyst efficiently decomposed

nonylphenolpolyethoxylate by its photocataysis.
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Synthesis of Adamantane Using Zeolite Catalysts

Akio Kojima, Masao Saito, Masamitsu Ogata*, and Syunji Tsuruta*
Idemitsu Kosan Co., Ltd., *Catalyst and Chemicals Ind. Co., Ltd.

Adamantane is utilized as one of the important ingredients in some pharmacy and for
the source of optical materials. The conventional process for the production of adamantane
delived from tetrahydrodicyclopentadiene (THDP) in mass scale has needed a large excess
of AICI; as a Lewis acid and chlorohydrocarbon as a solvent.

In order to solve these problems, the various kinds of solid acid catalyst have been
investigated and, instead of AICl;, have resulted in low selectivity and yield.

Our novel catalyst, Y zeolite modified by rare earth metals and Pt, showed high selectivity
of adamantane and long catalytic life under the reaction conditions of adding water and

aromatic compounds.

The developed catalyst can be used with chlorine-free and without yielding any waste

aluminum compounds in the process.

Keywords: isomerization, tetrahydrodicyclopentadiene, adamantane, rare earth, faujasite
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K1 XRD patterns (Rigaku RINT 2500 VPC, light source:
CuKa) of (a) micron-sized A-type zeolite
commercially available from Tosoh and (b) nanosized
A-type zeolite (NZ).
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[¥]2 (a) FE-SEM (Hitachi S-4000) and (b) TEM (JEOL
JEM2000FX, operating voltage: 120 kV) images of
nanosized A-type zeolite (NZ).
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[X]3 29Si and 27Al magic-angle spinning solid-state NMR
spectra (Varian INOVA UNITY 300 spectrometer
(spinning rate: 5 kHz)) of (a) micron-sized A-type
zeolite and (b) nanosized A-type zeolite (NZ).
Tetramethylsilane and 1 M AICl; aqueous solution
were used as the external standard for 2%Si and 27Al
NMR, respectively.
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# 1 Results for the nanosized A-type zeolites.

Run Inhibitor Conc Time Composition® Primary particle size
1%? /mind X y z dy/nmd Vi%e d,/nmf
1 CI2E6 19 60 1.1 2.0 3.7 32 16 40x10
PEG 14 60 I.1 - 2.0 37 33 23 40+10
C12 31 5 1.0 2.0 3.8 270 25

a Concentration of the crystallization inhibitor in the synthesis solution. P Aging time at 80°C. ¢ Zeolite composition;

xNa,0:yS8i0,:A1,03:zH,0. ¢ Mean diameter of the primary particles determined by SEM. ¢ Variation coefficient of the primary

particle size determined by SEM. f Mean diameter of the primary particles determined by XRD.
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K4 Time-course of cationic exchange amounts of (M)
micron-sized (primary particle size of 1.8 um), (&)
submicron-sized (primary particle size of 0.2 um)
A-type zeolites and (@) nanosized (primary particle
size of 30 nm) A-type zeolite (NZ).
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Novel Synthesis of Nanosized A-type Zeolites Exhibiting Excellent Cationic Exchange Properties

- industrial application.

Hiroji Hosokawa, and Kazuo Oki
Materials Development Research Laboratories, Kao Corporation

It is expected that nanosized zeolites with the primary particle size of less than 100
nm exhibit improved properties based on the large external surface area-to-volume ratios
and reduced mass transfer resistance, compared with micron-sized and submicron-sized zeolites.
Since A-type zeolites having the highest Al/Si molar ratio (Al/Si =1) show the highest cationic
exchange capacity among various types of zeolites, they are widely used as cationic exchangers
(detergent builders). Thus, their production is the most among various types of zeolites,
indicating that A-type zeolites should be the most important zeolites in the viewpoint of the
Many attempts have been made to reduce the primary particle size
of A-type zeolites because of their improved properties (cationic exchange rate). However,
to the best of our knowledge, no report has been published on synthesis of nanosized A-
type zeolites from common starting materials such as sodium silicates and sodium
aluminates. Here, we present high concentration and high yield synthesis method of
nanosized A-type zeolites from the common starting materials by using a nonionic surfactant
and polyethylene glycol as crystallization inhibitors. In addition, we show that the nanosized
A-type zeolites exhibit excellent cationic exchange properties (cationic exchange rate),
which should be due to their smaller primary particle size (nano-size) and their larger
external surface area-to-volume ratios.

Keywords: nano, A-type zeolite, primary particle size, cationic exchange property, synthesis
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Control of Structures of Polyoxometalate-macrocation Compounds
and the Sorption Properties

Noritaka Mizuno and Sayaka Uchida
Department of Applied Chemistry, School of Engineering, The University of Tokyo

Crystalline polyoxometalate compounds with nano-sized voids were formed by the
complexation of Keggin-type polyoxometalates [0-XW,040]"~ (n =3 — 6) with a macrocation
[Cr;0(0O0CH)¢(H,0);]+. Compounds with the smaller anion charges of the polyoxometalates
had larger void volumes and sorbed alcohols with the longer methylene chain. The sorption
properties were highly selective and difference of one methylene chain in the alcohol molecule
was discriminated. The sorption properties reflected on the separation of the mixtures of
water and alcohols and the oxidation of alcohols.

Keywords: polyoxometalate, macrocation, sorption (adsorption)



142 B F 5 4k (26)

(UFR=1)

PR 16 FEEE L T4 MEEROHE
F— | SIEWE OB L DAEER

FRUI6EEE LT 1 MEERIE, 200449 A 10
H (&) W 7H 74427 28680 (kK- &
i) 285BI LTSN, SEEDTF -7
[ZIMYEORE - L HEERIT] TZHLEIS,
T HAZ LI EIRM B ORI T P> BET
WIEE, MNIELPLERECEEXVRETE .

EERE, FHIOREFROMIZSV, TR
HEEV KZEOFRERLED THREIHRT Y, &
3 TR RZDOGRESREIC L D [RAE O
TEF T4 b OE & B EROEN L FRH» 5
I ETEFIIPDRTLERL TN,
Flakes, MIUERKFOREBRRLEIZ [2VE
LEORAE] 122, HEAME AV SILEORE L
LEBRZOREERZ LMY ELHERL TPV
Too BROT / MBRIRSE TIE, F/ EHOKE
SHIERRIZHIET 5 Z EAYER SN, FTAPEIZL
LREERM TR T ADFOKE SOBRED S5
DZEMT OG- FEBOFRIIIER ITER 2 7eRE
Thb, ERHOL AT ¥ ABEORERERE
ARG DBRIE, SRV AREIZL ST/
LA DT I IER ICBBRIR VT Th 5,

iR, REEBO L ALMTE:] 2840
BEERIDEHR L, FO®B, ERE~BHLIE
(EEHEM . EE, &), FH) 9P CEROR
HREEFACREERICET 2 EESEST— Y
FRIT DEB 21T 0 720 WEFRBOWE IZITRIFH
PETLE, STHEEDPLTO TRV EHE
FEACEEL, L FRFRLOERBRE AV
TEHEEODBELIA DY T — S BROEZ %47
T2o TREHEWZFREHE, ZSMS5, GBEF T b,
S HETERRE L T T UREOERHE W
T L7z, 7 — ZIBMTICIE, SRy BhetE
DFFEEEFOHTADFEEHOL I 21— 5 #
#§% Fv:7-NLDFT (Nonlocal Density Functional

ATHT A4 =7 AEEHE HFAREL

Theory) WTEZ &N ZCETEF L7,

FEEOBRD Y IIZHEEP OV TT v —
kT,

- ERIBEEL o7, FEEIHMICED L,
ATHETAF =7 AR OB LEMMOBHKe
BIZESHLTEBN E9,

- EFTA MDD LEDT VAL Do DTHE
BEIZDVTWL ZEWTELNLEZ 2720
TEH, FEEIZODL Y RF (CEATWET7
DTTALY A>T ENPTEE LY F
TEESHNIBIM L2 ERVE T,

CHBEEOPIIEENFD NEEICEERTL
FEHELDDPYRTLED72TT,

- PABTEBNLHBASS Y, L ThLdor:
LB, Lad, BonEBEob s 24
REVIZIEZFTHY)HPE) TEET, EBHIZ
BLT, Boft, WEHE %) BRITT
E72DT, INhLOBIIE,LLTVWELW
LB,

C L EBIIT DR E S TOWTREP o 7277,
ERONBER—EPRBHEGNH o2 LD
T, Bd o THEOFEENBOMZE LN H o713
INEPolhERD,

- IMBTORZBETHo7-OTHEINI LD
EIFrTI ol

CRIZE ST, TR oo s, BEDo
TRBENT K SAD DI IERLFEETL S
WAE(LERERE, MILOAORE - fid s T
b HEHR,

SOHEELITERZHEEE L, 4BOELTAH
FBEHADBEZIZL T L& EEZTVET,
SED, 1 HOFEFETIIERMICTEMEBELT
W o b TABE o7 EEWE TS, B
DT FARUHEBHOTEST» SO THE TV



(27) Vol .21, No.4 (2004) 143

FHRED T

PRNTEFERO I —FEER L TV 22 E0EL
VBRI RN LT,

BRI, A003 NOMFERFEMOKRELE,

FEHOKF

HREE, WA REBHEEICR ) T L O
POEHHOBERLI T,

[The 8t International Conference on

Fundamentals of Adsorption] ZIHt:

200445 23 H (H) »H28H (&%) £C, 7
AN HEREOT )V F MY FF T 8 MIEEH A
£5:% (International Conference on Fundamentals of
Adsorption 8. FOAR) MhfiEx L L7z, £ N
WINEE 7 2= 7 AL EILIZHE T I RREO & 2
HCHY, IS T PRy = F oA &L
1ZhDHT AN THAEZEBEHTT, 4RD&E
1336 v EHH3408H TV DVBELIKERDOT
HADHIE59 802 MmL £ L7z,

FOA (X 1983 fF M6 - - R T, SRIDRH#IC
ELHFET, HEATH 19924E L 2001 FFE 2 50H & EliF
FNFRTHBEENTVE T, KEOBREIL, WAh
IS AR LT ARE, TH0O&FTFB LU
BEOBNEVEVIIRREERO DS, gDk
WP SILH T CIRILCRE - #EwmT 5L ) DT

SAEHANR RS ANZ

T, ZOBFISHo T, ShEIBNEEENSY
2o TWARTVIZIEAL, ZEdH THVEET
I FILEDOHE RNLDS” AT TVETY,
HHENETIRAEMETH L -ORRRZBOLNITG
LUADE NS0 BGETH, T &L
K Y EEE2nwEdF—7—FThY, ¥4 71§,
AIPO, AV EILMY ) H % EDREDOSHiEHEIH T
HOLWMERE NS E LA FOA TIENK, %
HREEEhTVwET,

A Al D &% 1E 3 DD Keynote lectures, 900D
Plenary Session, 21 ® Parallel Session & 220
Poster Session 2% 1) ¥ L 7=, NEIZZULIZH7-D,
FNEROE Y ¥ a VOREIZDONTIEETHHE
ENFHAD, ZBROBBLZONFEBZLTY
7272 728 |2 Plenary Session D% 4 FIL7AFFIZET



A AR

LE, UFOEBYTT, Thermodynamics,

Molecular Simulations, Kinetics, Adsorption

Experiments, Adsorption Processes, Characterization,

Industrial Perspectives, New Frontiers and
Application, Biological Applications, 72, &k
DFEMILTOR—2_R=JIZFELLETHWETD
ITBE R,
http://academic.csuohio.edu/foa8/index.htm
COR—LR=JIZZ TS L, BINE, #E
BH, TRE /20— a OBEEREET
DIEHRD - TV I T,
S DEFETHRIIFE - 72D, BEEMHPL L A
TN VAL EORERRE L EBRIICHEL, Z0L

¥ |

KR Y — 2

E ORAEBERMILN COWEL S T OELY 51
3al—2arCERETLEN), EBE-T I
b—>5>ﬁ%7%7@ﬁ%ﬁ%@®%ﬁ;b%é
IR IZETY, 72, BMEBIIOWVTRTAH
i?"c‘: FEDPS DBMENPE o TEZEH I
KLU F L7, ZOREITD & LILFTHEDHIE
BTLD, BEERDL TEICHERAFORESK
% <%0, FIRIOFOAT 545 % - 72 Industrial
Perspecnves Session COREDEEKEIMNZ T, 4
DEFEINAREDOETE %L < 7‘7/\~TZ>?:’Z£‘7E
ELFHII o EVIHREFFDLF L, 34
%OFOAYIZA &) TCHESNE T, BEADS
MmENTUIVPHBTL LI ?

- RIERERDHA

N, 2RTETF Y ANVEIDOY L T4 FTH S,

P4 71 FCDS-1 DTEM 35 L U'SEM 1§
BEATE © Hhimdns GERT),

'ﬁﬁiiﬁiwt“z‘? 1 MEBUIKBEERFIZ LS DD —HZH)ToH 5755, SDA DEE R EHNAHIETH L7
IRETT AL AREICEEETH L, £ T, KA
U:Iiﬁ*&im SOHFHEA T A M EBIZ OV TIREAARM LA 2t EEFT OB & KA T b, FlBIREERIE
Pentasil Layered Silicate-1 (PLS-1) %5 //S—> & LTHW, BKEHEEICL VFERBIE S T 4 FOEHE b
Koy —1cEE L7, ERNTIZ2EBE 258 LWwEA T4 hCDS-1 (Cylindrical Double Saw-edged
zeolite) DAHS & UHEEMITIZHII L 720 ZOCDS-113, EX§90.2 um OFAIROFARTH Y, Ar A AR
#F L D310 mYg DIFEEM BETHE), 0.6 ml/g D&EHIILAER (SFik), 4.83 AOFIMILE (NLDFTE) %
HLTWD, 77, [0011AIZ4.5 Ax3.3 AB LT, [01014IZ4.7 Ax3.1 ADS BB S % 2 ML

, AEGRIGERE & T HIE LSt T o0 T

IR (RS R)




(29) Vol.21, No.4 (2004) 145

ShsARE | K&, $Ft, £, &%t (EF
FH, FAX, E-mail) 2 Tt T CTEKE T SV,
HiR5% . 21COEERMN F /LEFER (HY ' &

%)
®2m 21C0E T 169-0072 FFER AAMR3-14-9
[=saar /L% ERS >R L PR AT T2 06 B 603 £ 5
TEL/FAX. 03-5286-2817
F* & BREKXFE21 R COE &R T /(L E-mail: 21COE-PracChemOffice@list.waseda.jp
BRFFEHL URL: http://www.waseda.jp/ptj-prac-chem/index.html

% .94 rERED

& Hi:20044E12 8218 (&), 228 (K

£ 15 ERMEAXFEERSES (T169-0051 %18
X PG RARH 1-20-14, FEEAREF v /78R)

A B [EEBNF/EE] 0BT —<Db LI,

AENEVEYE, VERRMEMEL, £& - BTN A
% EOGEIZB B ERSNDOER LR ORI
W, %O UIIAR2HER C O EHLE ORFZERGR S
RERRIERDY Y HRIY L

A=A N

[21COE £+ / L EEMFeHR ] BHFH
(RRRHAS)

[BBARE AR ZEEE RE] b3 R
(BB RE)

[Dendrimers-Nanomaterials for Display| Paul
L. Burn (Univ. of Oxford)

[FUMNRIZ— HLVWEM, BELLTOD
BE witiEZ (RAREKE)

[Nano-structured Fluorescent Molecules with
Conformation-Gated Enhanced Emission| Soo
Young Park (Seoul National Univ.)
[ttt 020 LFOEE] HEE % (T
FBEREE)

MW AN T Y FHROF /) A5 — LT
YA ] BEH—F (RREKRE)

[Self-organized Poly(organo-polysilsesquioxanes)
by Sol-Gel and Solvent-free Process] Bruno Boury
(Univ. of Montpellier 1I)

s AT LY TR GRS
[F 7 57 LEHEALE] kil % (TR

[V7 bF/=7) 7] ¥ E2 (E6)

[RA Yy —%#£]

SE :

BARERF S & REHAMN S
AEEX BERMES
EERAORFEF/T7/00—]

E & HARERS R &REHAR SR E S
B EB.E474 M EREH
B BF:20054E1 A20H (K) 13:00~17:30
2 15 PR SFM A E (TEL.078-
803-5583) 7 7t ADFEHMII FEO URL 2%
HRETF S,
http://www.kobe-u.ac.jp/info/access/ index.htm
B 5. EmRELE I L ERFERARS T/
s RE ORI % B L =R OFFERZRENIRIC
bz HEHETTEES LT
A
[/ HEEFREORIR| EFHFH (R AFE)
[(REETREOER I - ar] L#E
BEANE (KRR '
(BT 75 A% X2 L8 - REEAT] KIS
— (ZFER)
[EVE SR O L&l HRERA (fEX
)
[ENEFENC B 5 B O ST F76E
K (RBRKRE)
Mbe8hnBERILFME] KERLA R
REF)
SHNE . E
T B 100%E2E



146 £+ 354 b (30)

HARE . A T4 vHA
http://www.sssj.org/Kansai/goudou050120.html
ERARFED : 20054E1 B 14 B (&)
fI&% © T700-0005 FEILTHEEAHT1-1
MR RFBERCAWEER, KH &
TEL/FAX. 086-256-9402
E-mail: yoneta@dap.ous.ac.jp

%13 MEFN LIS

* & ARKLTES

% B Y+I1 MERIEIY

4 HB:20054E8F21H (A) ~27H ()

= B BAEAE - BEMREY v 3R
20054E8 21 H~27 BIZ»TC, Wi - BfFH
K2 . FEERERE S ¥ VSR BT 13 [EEER,
TEAPEBREINT T, ZOXATIE, b
Ukt 88\ E T AR _RT e Bl /o L E
To BoTIBMLZE,

EL=EEN
20054E2 AR . 77 AT 7 MY
200548 A21 AH~27 H © &R G - B
HAF)

RI&%k | % 13 EERHs & Secretary General
T 288-0044 STl RHT 3 Fit
THERFREEREEFRRELE T AT L5H,
PWARH
TEL. 0479-30-4645, FAX. 0479-30-4750

E-mail: icc13conf@cis.ac.jp

5th World Congress on
Oxidation Catalysis

Innovations in Oxidation Catalysis
Leading to a Sustainable Society
September 25-30, 2005

Sapporo Convention Center, Japan

Key Dates

March 1, 2005 Deadline for receipt of extended
abstracts

April 30, 2005 Notification of acceptance
May 31, 2005

July. 15, 2005

Deadline for early registration
Final notice (by e-mail) and
program (on website)
September 25, 2005 Welcome reception
Plenary Lectures
© Prof. Hans-Joachim Freund (Fritz-Haber-Institut,
Germany) "Models for Oxidation Catalysts: an Atomic
View"
© Prof. Noritaka Mizuno (University of Tokyo, Japan)
"Molecular Design of Selective Oxidation Catalyst
with Polyoxometalate"
© Prof. Lawrence Que, Jr. (University of Minnesota,
USA) "Bio-inspired Hydrocarbon Oxidations by
Nonheme Iron Catalysts”
© Prof. Dr. Gert-Jan Gruter (Avantium Technologies
BV, the Netherlands)
Methodologies for R&D on Oxidation Catalysis

"High Throughput

for Batch and Fixed Bed Processes”
© Prof. Pierre A. Jacobs (Katholieke Universiteit Leuven,
Belgium) "New Catalytic Oxidation Chemistry"
Secretariat
Prof. Wataru Ueda
Catalysis Research Center , Hokkaido University
West 10, North 21, Kita-ku, Sapporo 001-0021, Japan
TEL. +81-11-706-9164, FAX. +81-11-706-9163
E-mail: Swcoc@cat.hokudai.ac.jp

http://www.e-convention.org/5wcoc/



(31)

RO D) et rm e em e s s e e
- S L %ok DR =D

e AU S

Vol.21, No.4 (2004)

A I 4 MERBARAELE

CPEi16 11 ABAE, H+ER

TBALEL S 3 A VK (BR)

HiSERLEE (BK)

LT =5 — ()
IX-A— rhFvy b
FEE B SRR (FR)

JAERM (B FHREFSERT
JFE#HF (#k)

(BR) & % 78> 2 U — R SERT
FEFIET () Wrshst > ¥ —
b L T3 (k)
Fadfb#TER)

#EAGH (B

. A= N Il (%) BarhizeRT

ERALFLEMRR)

. TAREETEERR (FR)

HANT 7 A 35— (BR)
R A (BK)

Y — ()

FR L (BK)

BTRE AT VR (BR) a5

N S

22,
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

WARBESFHM > 5 —

(%k) EH P IRFsERT

Hi#E (%k)

R =/N—4 ) (BR) AFZERT
AAILZETEGR
BAY vF v (#R)

HAEEH (KR)

HAE LY — (k)

HAAL (#R)

HAE—YNH YA b FR
) WA F-F /Ty 7 )H—F-
AV AT 4Fa—}

AE R
BT E ()
ZHbE(BR)

=L ()

=LA I L)
2T7HTAE =T A ()
2ok CBERI(RR)

54 F v (#)



— 5k #

148

A 74+ (32)

il
(¥]

BHoTIORERYICYFTA MZELAEIIZRY (LIZE-Th, 10MEMNIBOAY»E LS
4 FOREE R > TV D RO TWRETTY), SEIPSHBERE 2T OPoTVET,

ESREDOY¥F T4 MEEOHIEREEZRTWVAE, ZTOIOREDHIZ “¥4F54 1" L LTHKbNT
VAWEIZDH LWL OIS BE L, TAEELLEYN>T, PVRAKRELREREEZRT/-bDLEL
BLTWET, SOERICE, ¥4 T4 MFEEOSEN LI, S - R Lo LT 2RALHED

BESRELEFESLTVBEERNTY,

BAWRE L LCid, IEVWHEEFICZ-> T, 5B BT 2BRFOMERHRD LRI AhTwn(
D, ABITIETEEILR-oTLATLE ), BHOEMGEIZEODNEI LR, MIZTHHE
BREFFTH LY BN ERTTHELWLDTT,

LSS 10EBDOET T A MEETE, FARHRBRVLZENTVEDOTL &I D IKOEE, =
ABZLREZENOERELEETVET,

(H. L)

ZaR
KEELR (ERHT)

® =
BER CGRRAA)

g £ EX

PERAT (XA~ rLaF¥rvb)

4R B (BRI
TR (JbRESEmK)
KERE (RARFRHE)
NE B (RAKERTL)
g ot GEL)
EHEE (ERAD

5 W (GERAmEL)
REHH FHFEAH
HAGERE (HREE)

it BT (BIED)
PR RV )

iR (1 PN
MARHEE (BEHEFR)
grER] (BREI)

A+ 54 b (Zeolite News Letters) fREZES

Editor-in-Chief
Fujio Mizukami (AIST, Sendai)

Managing Editor
Shigeo Satokawa (Tokyo Gas Co., Lid., Tokyo)

Hiroshi Ichihashi (Waseda University, Tokyo)

Hiroyuki Itoh (N. E. CHEMCAT Corp., Ichikawa)
Masaru Ushio (Catal. Chem. Ind. Co., Ltd., Kawasaki)
Yasunori Oumi (JAIST, Ishikawa)

Shigenori Ogihara (The University of Tokyo, Tokyo)
Masaru Ogura (The University of Tokyo, Tokyo)

Hajime Kato (Toray Ind., Inc., Nagoya)

Yoshimichi Kiyozumi (AIST, Sendai)

Peng Wu (East China Normal University, Shanghai)
Tetsuya Shishido (Tokyo Gakugei University, Koganei)
Michio Sugimoto (Idemitsu Kosan Co., Ltd., Sodegaura)
Katsuyuki Tsuji (Showa Denko K. K., Kawasaki)

Masao Nakano (TOSOH Corp., Shunan)

Koji Nishi (National Defense Academy, Yokosuka)
Akihiko Matsumoto (Toyohashi Univ. of Tech., Toyohashi)
Atsushi Yamazaki (Waseda University, Tokyo)




HAS54 b Vol2l, No.d  FH164E12 A 10 HRAT

% 47 EAI1MER
T 680-0945 BEH#EALLRTEI4-101
BECKYE TH8 WE TR AIWREN
Tel. 0857-31-5256  Fax. 0857-31-5256
e-mail: zeo@chem.tottori-u.ac.jp

(E#& 1 Fax ¥ 7713 e-mail i TBEVWWALET,)
URL http://wwwsoc.nii.ac.jp/zeolite/index.html

Bl Rl AR A 74 A -VT74T0
T 101-0032 HEIR T HR SR 1-6-7 BEREIV601
Tel. 03-5821-7120  Fax. 03-5821-7439

AR S AR MR T




	2004年 Vol.21  No.04 目次
	≪解説≫メソ多孔体を利用したナノ有機・無機協奏機能の設計－分子選択的な吸着剤および光触媒系の構築－
	≪解説≫ゼオライトを用いたアダマンタン合成
	≪解説≫優れたカチオン交換特性を示すナノサイズA型ゼオライトの合成
	≪解説≫ポリオキソメタレート－マクロカチオン複合体の構造制御とその分子収着特性
	≪レポート≫平成16年度ゼオライト講習会の報告　テーマ：多孔性物質の吸着による構造解析
	お知らせ
	ゼオライト学会法人会員名簿

