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(b) cross relaxation (c) excitation migration

&1 Three major nonradiative relaxation processes of Nd(IH). (a) vibronic excitation, (b) cross relaxation, (c) excitation

migration.
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2 Faujasite zeolite as a suitable host for suppressing
nonradiative relaxation processes of Nd(III).
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bis-(perfivoromethylsulfonylamide o
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Scheme |

1.4 EF 514 bERAVEN(I) BER

HTEAA R =T LEF TS NI T X
Y TEANOFHR L AL TWES, 5T 4 b
POFTEA I L OFNIE, BAT4 bho 4
DOALE DT O 72O B S NP ZB V1D, L
L, %, #%Er- WETREZEN 740 — LK
APEWHBEHDID, ¥4 T4 P OBEEHEAD
R+ 75 3 v Lo TR,
ERE) R L F— 0 $i-0-Si B X USSi-O-Al B
EPLRDBYFTA I, HHEEFRNEEO R A
FELTHELTWS, BHITh—=Y ¥ A MEIEL S
A4 MaA 4 e —EEcEEfL, 351820
AFERY AL A== —T2FLTRBHI LD
LREBEDOFRA MEEELS (M2), LA L, £F
74 FHONIII OEFAFECIBI) L7267 5
ol THUE, BEKEVWLEFT A MRECHEET
L Fux v VEISREEHEI L AR A L F—
FAEDERIZ b7 TH A8,

15 F/E454 b

A 54 MEREEOEBEN RMFRIIBVT, ¥
54+ F ) REROEBIIZEEIFR - Tn9),
T7z, e UCOBE» 51X, KE AR EM
IHNNDO I E DIEADHL 2B edD, 7/
ERFIFAOFERENE Z bh v,

KREN D B VITERCFICERE 2 EEERE £
T4 FMEFLPNCAE L - RICET 5%  ORFED
BHHIND, FIEFT L ML, INSOFEIC AR
XL DENLEIFETE S, $12, ZHE
04 FERAHR TR 570, SHFNLRIELYTT
A1DIBELTWAE, BT A 7Y v IRV »
X b —8, BEIEHEICBCT, €474 M

LADHEREN BN LFEA L By 7 ARIBIZBES
TEHET BN DS, T/ FAXEFTA A
whiE, ¥4 74 MIFLADEFREDS  # BRI
FRFETHRA LI LR B, BZEITELFTA bR
FA T BRAERISRIE, <A 7034 DN
FRELOBRRIZHE L TRELFIRE 2 B,

1.6 HKaOES

FEOE, BRBE, TIATA v I ALDES
b2 STHICEE, A~V A VEIYETA L/
HRE R MPE LA NII) BREEEIEL 72,
FORNBEETRL, 454 r 2R E LTR
BT A R LT A2 L2 LY, S5 ILER
JCHANDRRNORZIZDRITv,

2. FIYALXKR~—T v B4 bEFT T 1 MRALAD X

F T LSRR OEREETRI TN 20-29)

454 MEFLRIZB VT, NddI) ORE%E
A7=012i%, NdUI) OERIKE I Bk S LBED D 5,
ERINELZ & O BCAKIZHHBES 225, F/ RO
£2F[ERIT, EESIL, Tetramethylammonium
ion (TMA*+) A ¥ —AFF L 3BEF54
MR RS ERA ML LTBIR, 20R—/5—
4 YHONAII) OBEAIAK % BIRE) = F oL ¥ — &
A7 5 8 B B bis-(perfluoromethylsulfonyl)amide
(PMS) TEHTZZ LT, HREESBOTIRR
NA(I1) SREFEARDORIELZAZI L7z (Scheme 1), F
7z, Judd-Ofelt F#AT 2 SHIB L 72X+ 7 14 MEILA
DNAI) DIZE &Ry & OB OBRELE R
720

B3 IR RAESO ~ 80 nm DR — T ¥ A b EF
S A4 MR (LT, TMA-nano-FAU) (JEEERLZ



(5) Vol.21, No.l (2004) 5

-20
cm
T

/10

I TN

1 1 1 1

300 400 500 600 700
Temperature / K

[X]5 Changes in the Q, value of the Nd(III)-exchanged

[X]3 SEM image of synthesized TMA-nano-FAU zeolite. zeolites heated at different temperatures; TMA-nano-
By XRD analysis, it was revealed that the synthesized FAU (closed circle), Na-micro-TMA (open circle).
zeolite consisted of FAU.
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[X4 Emission spectra of Nd(IIl)-exchanged TMA-nano- T O IEF A X1, Na-micro-FAU D Q, (%

FAU (top) and Na-micro-FAU (bott li flp " .
(top) and Na-micro-FAU (bottom) zeolites  yq3 w = b5 | 22 FREL, 623 K A5 31T —

AR U720 A 4 VZSRER, NI IZA—/3—%
1 PPN T8 FATVEOARDFIZHE N, B
FEVWAB L7, F—Yrv¥ A bE¥FTF 14+ (Na- B AR L T Do MIELC RIS S
micro-FAU) (i 2B TH L, 0.1 M BHE,NAUID IEV =54 b A I~BEL, tF5

prepared under different conditions.
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El6 DSC curves of synthesized TMA-nano-FAU zeolite
nanocrystallites. (a) before and (b) after exchange
by Nd(III).
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HMOTMA HIENA(I) TRWTE LD, V—FT4
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X7 Emission spectra of the dispersion of Nd(III)-exchanged
TMA-nano-FAU treated with PMS. Inset shows the
size distribution measured by DLS.
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[X18 Plot of 4Fs-41,,, transition intensity versus the number
of NdA(III) per unit cell.

Nd1.3

Intensity / a.u.

TTT
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0.01 . L L '
0 100 200
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[X]9 Emission decay curves monitored at 890 nm of the
PMS-treated zeolites with different Nd(III)-loading
levels upon excitation with the second harmonic of
a Nd:YAG laser (532 nm).

#1 Emission Lifetimes of the Nd? '-Exchanged Zeolites
Treated with PMS.

T/ us Tyor | 1S
Nd1.3 7 (0.64) 26 (0.36) 14
Nd4.4 6 (0.59) 33 (041) 17
Nd8.2 5 (0.71) 35 (0.24) 148 (0.05) 19
Ndl12.7 5 (0.80) 105 (0.20) 25
Nd14.3 4 (0.77) 110 (0.23) 28
Ndl.lLall.4 7 (0.64) 120 (0.36) 48
Nd6.0La7.7 6 (0.73) 145 (0.27) 37
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BT TFdH7-0 1.3, 4.4, 8.2, 127, 14.3 O NI
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Nd6.0La7.7 #FAB L 720 4 4 VB ENTEF T A
b % PMSALEE L 724, St dlE L7,

3.1 FEEMO NI Bt

B8 1 Z7R L 724Fa0-41, 1 B EE O NA(I]) B A E
A7y MY, BEHEE NI =0RmE
& ITHRRIRIC T B L H o 72, B9 IZRER
FEME A RT . Nd8.2 133 T exponential B2,
FH LN 2 Bipexponential BAEUIZ L < 74 v P L
2o |UIDRT X912, BAMETFE20 NI £
M8 (A== F A4 TH7201) WX B &, 100 ps
FWZLHEGE O OWSFHENLLD, FOHAIE
Nd(ID) E K& o (R, £/, F
BEGILBEIRESVIIEEL, BaE L AL
I H o7, &V, NAUI) BEAENKEN
FhS, BIEHEIENE WL, BSREI S
WiZHEMT 5008, BEEFICHERT 5 ARIED
BEAN & BB O BEIOMFEN RO -0 TH 5,

3.2 HIFLAIO NA(II) $EERDIEE & 3t & AR

TG-DSCHi#f L h PMSEHBA B L2E 25,
BN EA DY » 7IVNdL27 Tid, NddI)
EA 78— 4 PPUTTNAPMS); & LTHEL T
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Nd1.1La11.4
T Nd6.0La7.7
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X110 Comparison of the emission decay curves between
the La(IlI)-substituted zeolites and unsubstituted
zeolite.

KEE2THB, PMSEARIOEL T A MEFLAIZ
BAFEEICEETHDT (50/unit cell), A—s%
— 4 A PP THER L 7 Nd(PMS); b ARk 2B+
HiZ2LEZ 65, ROEWELHEHIE, Ht%t
FIERITAKGTFPREREEZHND,
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Nano-sized Zeolites as a Host for Emitting Rare Earth Ions

— Control of Near Infrared Photoluminescence of Nd(III) —

Munenori Ryo and Yuji Wada

Graduate school of Engineering, Osaka University

Researchers working on photofunctional materials have been attracted by zeolites as a
host of their molecules and clusters. However, they suffered from serious problems risen as
light scattering and heterogeneity of systems in their applications. The authors challenged
these problems by employing nano-sized zeolites, which can be dispersed in organic media
giving transparent colloidal solutions. Nd(III) is well known as an emitter in Nd-YAG laser,
but it never emits in organic media due to vibronic energy transfer from Nd(III) in its
excited state to the vibration of O-H or C-H contained in organic substances. We introduced
Nd(I1I) into supercages of nano-sized faujasite type zeolite and treated it with bis-
(perfluoromethylsulfonyl)amide having the low vibration frequency for ligating NA(III). This
Nd(III)-exchanged nano-sized zeolite achieved high emission efficiency in the near infrared
region and gave transparent colloidal solution in dueterated dimethylsulfoixde, giving the
photoluminescence. We discuss strategy for controlling emission of rare earth ions by using

zeolites.

Keywords: nanocrystallites, neodymium, near infrared emission, nanohybrid
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Nanostructure Analysis for Applied Research on Zeolites

Yukichi Sasaki and Hitoshi Kato
Materials Research and Development Laboratory, Japan Fine Ceramics Center

Transmission Electron Microscopy (TEM) is one of the most effective analytical tools
for the study of zeolites. The performance of electron microscopes has advanced remarkably
in recent years. Direct observations of mesopores in mesoporous silica and the surface steps
of zeolite crystals are possible by Scanning Electron Microscopy (SEM). It has also become
possible to observe the microstructures of materials on the atomic scale by standard High
Resolution Transmission Electron Microscopy (HRTEM). Though such techniques are not
straightforward, structural analysis of zeolites using TEM is becoming more widespread year
by year. TEM is utilized for not only the analysis of zeolite microcrystals but also the study
of applied zeolite materials. Here we describe in detail techniques for structure analysis of
zeolites and mesoporous materials by TEM, and present results from their application to

practical zeolite materials as examples.

Keywords: TEM (transmission electron microscopy), zeolites, nanostructures, CCD camera,

IP (imaging plate)
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14th International Zeolite Conference
25 - 30 April 2004
Cape Town, South Africa

Provisional Programme

Sunday 25 April 2004
14:00 Registration
18:00 Welcome function (CTICC)
Mon i 4
7:15 Registration
8:15 Opening
8:30-9:15 Plenary lecture (Main lecture theatre)

9:20-10:20  (Main lecture theatre) Session: Synthesis
(Room 1) Session: Catalysis
(Room 2) Session: Characterisation
10:50-12:10 (Main lecture theatre) Session: Synthesis
(Room 1) Session: Catalysis
(Room 2) Session: Characterisation
14:00-15:25 Poster session
15:30-16:00 Keynote Lecture (Main lecture theatre)
16:05-17:05 (Main lecture theatre) Session: Synthesis
(Room 1) Session: Catalysis
(Room 2) Session: Characterisation
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Tuesday 27 April 2004

8:15
8:30-9:15
9:20-10:20

10:50-12:10

14:00-15:25

15:30-16:00

16:05-17:05

17:45

Announcements

Plenary lecture (Main lecture theatre)

(Main lecture theatre) Session: Catalysis

(Room 1) Session: Synthesis '

(Room 2) Session: Characterisation

(Main lecture theatre) Session: Catalysis

(Room 1) Session: Synthesis

(Room 2) Session: Adsorption

Poster session

Keynote lecture advanced materials
(Main lecture theatre)

(Main lecture theatre) Session: Synthesis

(Room 1) Session: Catalysis

(Room 2) Session: Adsorption

Social outing Nederburg Wine Estate

Wednesday 28 April 2004

8:15 Announcements
8:30-9:15 Plenary lecture (Main lecture theatre)
9:20-10:20  (Main lecture theatre) Session: Marco structures
(Room 1) Session: Diffusion/adsorption
(Room 2) Session: Catalysis (oxidation)
10:50-12:10 (Main lecture theatre) Session: Marco structures
(Room 1) Session: Diffusion/adsorption
(Room 2) Session: Mesoporous (synthesis/template)
14:00-15:25 Poster session
15:30-16:00 Keynote lecture renewable resources and’ zeolites
(Main lecture theatre)
16:05-17:05 (Main lecture theatre) Session: Mesoporous synthesis
(Room 1) Session: Mesoporous (Catalysis)
(Room 2) Session: Characterisation (adsorbed phase/
modelling)
29 i1 200
8:15 Announcements
8:30-9:15 Plenary lecture Characterisation
(Main lecture theatre)
9:20-10:20  (Main lecture theatre)
Session: Characterisation (structure/zeolites)
(Room 1) Session: Catalysis (oxidation/standard)
(Room 2) Session: Synthesis (zeolites)
10:50-12:10 AGM of 1ZA (Main lecture theatre)
14:00-15:25 Poster session
15:30-16:00 Keynote lecture synthesis (Main lecture theatre)
16:05-17:05 (Main lecture theatre) Session: Synthesis (mesoporous)
(Room 1) Session: Catalysis (petrochemical)
(Room 2) Session: Characterisation (structure / post
treatment)
Fri April
8:15 Announcements
8:30-9:15 Plenary lecture mesoporous materials
(Main lecture theatre)
9:20-10:20  (Main lecture theatre)
Session: Synthesis of mesoporous materials
(Room 1) Session: Mesoporous (catalysis-petro)
(Room 2) Session: Novel applications
10:50-12:10 (Main lecture theatre)

Session: synthesis of mesoporous materials (phosphates)
(Room 1) Session: Catalysi (enviro)
(Room 2) Session: Mesoporous (characterisation)

Closing followed by Lunch

Technical Programme
Session: A/D Adsorption

F2-118-A-PP

F2-33-W-PP

F2-195-A-PP

F2-136-A-PP

F2-556-A-PP

F2-214-A-PP

F2-565-A-PP

F2-65-A-PP

F2-579-A-PP

F2-456-A-OP

F2-217-A-PP

F2-363-A-OP

F2-372-A-PP

F2-494-A-PP

F2-257-A-OP

F2-580-A-PP

F2-474-W-PP

F2-287-A-PP

F2-117-A-OP

IH and 13C NMR Studies of Long Chain
Hydrocarbons adsorbed on MCM-41 and Zeolite NaX,
W. Béhimann, S. Mullah-Osman, D. Michel
(Germany)

A dynamical study of the effect of adsorbing molecules
on the structure of zeolites, A. Goursot, D.
Berthomieu, S. Krishnamurty, T. Heine (France)
Adsorption of Bulky Nitrosamines on Zeolite with
Small Pore Size, Y. Xu, Z. Y. Yun, C, F. Zhou,
S. L. Zhou, Y. Cao, J. H. Zhu (China)
Adsorption of Bulky Nitrosamines on Zeolite with
Small Pore Size, Y. Xu, Z. Y. Yun, C. F. Zhou,
S. L. Zhou, Y. Cao, J. H. Zhu (China)
Adsorption of toluene over faujasite zeolite
investigated by the combined qunatum mechanics/
molecular mechanics method, P. Wongthong, C.
Soonthornpalin, P. Pantu, J. Limtrakul (Thailand)
Adsorption removal of the mixed organic-solvent
steam by high silica zeolite, K. Chihara, K. Hijikata,
H. Yamaguchi, H. Suzuki, Y. Takeuchi (Japan)
Alkali cations exchange in mem-22, C. M. S. Polato,
C. A. Henriques C. A. Perez, J. L. F. Monteiro
(Brazil)

Application of zeolite/FAC spherical composite
materials on the protein separation and purification,
D. Wang, Y. Zhang, F. Xu, W. Shan, P. Yang,
Y. Tang (China)

Aspects of the pore size analysis of micro- and
mesoporous molecular sieves and thin mesoporous
films by gas adsorption, M. Thommes, R. Kéhn,
M. Froba (USA)

Cation redistribution in nay faujasite upon adsorption
of water and halocarbon molecules, C. Beauvais,
A. Boutin, A. H. Fuchs (France)

a molecular simulation study, K. Chihara, T.
Ninomiya, H. Mizuochi, T. Terakado, J. Ishikawa
(Japan)

Chromatographic Adsorption Measurement of
Chlorinated Organics on High Silica Zeolite, J. F.
M. Denayer, S. van der Beken, K. de Meyer, J.
A. Martens, G. V. Baron (Belgium)
Chromatographic Liquid phase separation of n-alkane
mixtures using zeolites, S. Ernst, M. Hartmann,
S. Munsch, H. Thiel (Germany)

Continuous Separation of Amino Acids from
Aqueous Solutions in a Flow-Type Adsorber by
Molecular Sieve Adsorbents, T. C. Bowen, S. Li,
J. L. Falconer, R. D. Noble (USA)

Driving force for pervaporation through zeolite
membranes, O. Karahan, J. Warzywoda, M. P.
Manning, A. Sacco, Jr. (USA)

Enantioselective adsorption on zeolite beta, P. Trens,
N. Tanchoux, D. Maldonado, A. Galarneau, F.
Di Renzo, F. Fajula (France)

Enthalpies of condensation of n-hexane on mesoporous
silicas confirm confinement effects at nanometer scale,
F. Darkrim Lamari, S. Beyaz Kayiran, D. Levesque
(France)

Hydrogen purification process on molecular sieves
by adsorption under pressure, A. W. C. van den
Berg, S. T. Bromley, J. C. Jansen, Th. Maschmeyer
(The Netherlands)

Hydrogen storage in sodalite-like cage materials, L.
Song, Z. Sun, L. Duan, S. Jiang, L. V. C. Rees
(UK)
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F2-432-A-PP

F2-244-A-OP

F2-5-A-PP

F2-153-A-OP

F2-215-T-PP

F2-388-A-PP

F2-190-A-PP

F2-300-T-OP

F2-433-A-PP

F2-465-A-PP

F2-500-A-PP

F2-266-A-PP

F2-259-A-PP

F2-387-A-PP

F2-492-A-PP

F2-547-A-PP

F2-95-A-PP

F2-216-T-PP

F2-551-A-OP

F2-488-A-PP

F2-340-A-OP
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A molecular mechanics study, €. Colella, D. Caputo,
B. de Gennaro, E. Torracca (Italy)

Investigation of adsorption hysteresis in microporous
materials, H. Paoli, B. Rebours, O. Ducreux, A.
Méthivier (France)

Jon exchange equilibria in a synthetic merlinoite,
G. G. Shakhov, K. G. Fedoseev, A. S. Berlyand,
V. N. Tchetchevitchkin, B. N. Beketov (Russia)
Long chain paraffins adsorption over 5A zeolites,
W. Zhu, L. Gora, P. Hrabanek, F. Kapteijn, J.
C. Jansen, J.A. Moulijn (The Netherlands)
Mineralogical and physiochemical study of a zeolites
from deposit in the Polar Ural area. Rating an ability
of their use for a pharmaceutical industry, K. Chihara,
M. Watanabe, T. Sasaki, C. F. Mellot-Draznieks,
A. K. Cheetham (Japan)

Model-based optimization in separations of linear
and branched alkanes through silicalite-1 membranes,
S. Chempath, R. Q. Snurr, J. Denayer, G. V.
Baron (USA)

Molecular Simulation for Adsorption of Chlorinated
Hydrocarbon in Y-type Zeolites, M. Soulard , J.
Patarin, V. Eroshenko, R. Regis (France)
Molecular siting in the liquid-phase adsorption of
alkane and aromatic mixtures in mfi zeolites, J.
Kirger, C. Chmelik, E. Lehmann, S. Vasenkov
(Germany)

An experimental and molecular modeling study, D.
Caputo, C. Colella, F. lucolano, P. Corbo, F.
Migliardini, R. Aiello, F. Crea (ltaly)

Molecular spring or bumper : a new application
for hydrophobic zeolitic materials, J. Kornatowski,
G. Zadrozna, J. Lercher, K. Erdmanna, R.
Golembiewskia, M. Rozwadowskia (Germany)
Monitoring the intracrystalline distribution of guest
molecules in zeolites, R. Menhaje-Bena, H.
K i S. J. Shantaheri, M. Ghazi-Khansari
(Iran)

Reduction of hydrocarbon emissions from engine
exhaust using zeolitic adsorbers, C. Weidenthaler,
Y. Mao, B. Zibrowius, E. Bill , W. Schmidt
(Germany)

Removal of metal-complex dyestuffs by croatian
clinoptilolite, S. Cerjan-Stefanovic; M. Siljeg, L.
Bokic, B. Stefanovic, N. Koprivanac (Croatia)
Removal of methyl chloride from air by adsorption
separation, I. Toreci, F. H. Tezel, A. Sayari (Canada)
Removal of uranyl carbonate complex using mcm-
41/zsm-5 composite, H. Kazemian, H. G. Mobtaker,
M. Motamedi, M. H. Mallah, A. Malekinedjad,
M.A. Zanjanipour (Iran)

Silver and zinc ion exchange on clinoptilolite, U.
Ata, A. Sirkecioglu (Turkey)

SMB - mono-methyl paraffin separation, S.
Kulprathipanja, J. Rekoske, S. Sohn, L. Cheng
(USA)

Solvent Recovery by PSA with High Silica Zeolite,
an Experimental and a Simulation Study, K. Chihara,
T. Aikou, T. Kaneko, S. Oda, S. Hamashima (Japan)
Sorption equilibria of nitrogen and oxygen on li,
re-Isx zeolite sorbent for oxygen pvsa, M. Biilow,
A. F. Ojo, F. R. Fitch, S. R. Jale, D. Shen (USA)
Sorption of volatile organic compounds on zeolites
under microwave irradiation, E. A. Lopez, A.-M.
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