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PFG-NMR % T % Polycrystalline ¥+ 7 1 METOD
PEIA T = X

BTESR, IR &, PRE—
R ARFER B T REF7ER

ZEDOERVBAL L 72€4 T4 MECBITAIBLTEMRR, €451 MEERObDEH
LTHbI) e TNEHEFT A MERMEAOFEL RBEL 205 b, REW)EEETIIWHE
BEDEOEL D BAZINETIZEEROT— ¥ VT, Polycrystalline ¥4 5 4 Mg
DB L BRI T AZ L 2RATEZ, LeLEDS, SHMICIIEREREEHT
25500, BEKROHMEIIL ) BED > THERBEOHPERMEL Y —HLLEKRE %
5o RAGZOMEDORER%, SR L VI MMBEDOREIZLEZ, N"VARBHRALY L

O —-MRESIEEEZAWT, MEIEID Y 7154 MEICBIT 5 A 7 CIERBOEZIIE 2 H A
Too ZORE, EPTOWMBEEERODOLV DL VBT LI LR LTz, ARTII,
Z® X 3 7% Polycrystalline ¥4 7 4 MEIZB T AIHECEER DL DL HB L TEIT 2 24
=X L%, NS BEMT R FOER LR EEET 5,
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Y1 T4 MIFLAERIC BT B 7 A BRI, &
ol &S EF S A FATRHINEHLWAGHT
BELEBINTH Y, FERPOIRA LTEICE B
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BEAHPTALETEREL 2 -TL %, BT, BL
N=¥t 54 v Tid, ¥4 54 METFEERONBERE
P CESEEEEFHATAZ LIZTET, 1 omEl
TOWEMETRICED bh-¥d 5 14 METOE/RKE
LTIRZ, 20X 2BREEOFEE K U738
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FtIE (PFG-NMR) %% HWT, BERERTOT AHE
FRBDEHERIE %3R4 T & 72, PFG-NMR |2 & B8
FREIEIL, EEICHBRREERE T 5 LA TES
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2. BRBOBRESE

Y474 BT AEBREOMEERL LTl
A RFED D B, REPIIERNZL S D LR
H7%: b DI E NS, ERMREIEEORER L L
T, gravimetric uptakei®, zero-length column
chromatography (ZLC) #, frequency response (FR) i
LEBRHY, MEMZEIEREL L TQuasi-Elastic
Neutron Scattering (QENS) #:%°PFG-NMR iEh3% 54,
BB EEEE, WESFAEE 74 MRFAERIC
WD B VILBET DEDT T v 7 A%k RD, FOE
CECHERREZEHT 2 2 & THBRE k05, 6l
2, ZLCEETI}, To0Mc¥t I 1 MTE#k
ATEIREITHNEA T A MRTFRE R 08 TN L 7oAk
Xy )THRAEHEL, €4 T PDOLBEL TS
SFREZHET 5. 130N BE s InEER
oL N ERNEEH T 5 2 & TR TR
koo, ¥z, gravimetric uptake IETIE, F
FEL7:EA 4 MOREWEEEAL, TOEER
1LIcHRRZ AT & TR E RO B, 2D
E T uRIEETIE, EELEREEIET 5
DTIFE CEREMPBEREZAEL TVAH20,
BONLIHRRIERR LB ETVIHEFT A
L3 T %L, ARV ToRERE, WEBEHR
PR FHNIREARISET 5 L\ ) MERD S 5,

—7, 37 0l IR CHERENI Ry
FENL S ACIRRE . RO L FETH Y, B
RREEHEBL, L0 EEETONBRRERLZL
T& %, PFG-NMRETHIE T & 2551 DY 1
ms DF—F—ThHY, —FHRELTITA MIBITSH
HAYLE R E R B & FDORICIHES A M um 4 —
F—tizh, $7:, QENSIETRINLDF —F -5
b —H/NE L B bo TNE DOILFREERES, —HEICE
F T4 MFORES LY S/NIW720, ML
PER COBURE KDL Z LATE S, T/, Bl
ERRBEABLDE, RAHHCOYE IS Z PR
TELREDFIF S H B, ABFRTIE, pmF—5—
TOIRGRRORILZBIFT 5 Z L ZHME LTS
72, BRI L L CPFG-NMR % B4R L7z,

3. BUEAE/ SV A X E S NMR

PFG-NMR (X, W% 5 L CZoORSFLES
NV A (FG) REEEHL, B/ OVARICBIFA5FD
BEREL AV T a— 37 FLVOREREYSEKD

1 Stimulated echo pulse sequence.

LHETHL, BEEHOEAVICL>TAY Yy
A= T FRET B L EFET B, AT
A yza—-3 7 F VB b 2012, Stimulated
echo LIFEINZ /7L ART] (R1) #HWTED,
Z I OO FG ORiHEIZ90° DX a—I3)L
AEEMTA3DT, AC VTG TRETS S
Eilh b, HHIEBT 25 FOBEICERT A2 A Y
VIV T FVDREFEIL, RO Sejskal-Tanner 2.5
TERbLEN S, '

R=exp(=D (yg6)XA—6/3)) )]

CZT, RIEFGEMNFEEENITTRRNEEZD
YT FNVEEDN, DIZHCHERE, v RO
SEEnk, ¢ SFGIEE, § IXFG BETHMN, AXFG
OB T b LILHERTH L, ZORICEINT,
g 72136 2 RALIET, MMICIn(R) %, HEHI
(Yg8YHA—- 8B &M o727 T 7 EFHNTEFDEE
LD EEHT S,

PFG-NMR TiZD ZA DB E L TROLN B, 53
FORADT ¥ 7 L THRELRERIIBIT 5D THI
X, #OROFHFEE)ESEL Einstein Bl 225 (6D A)12
E%Y, DBAZELT—gEhb, LELLEDFDL,
R —RZERTIRADEICE > TD BRI, Hrk
T A BHREBENIIEL T NDEI EITE 5,
PFG-NMR CHIET R IR L, €471 MEE
BT AR A XLIZEFEL A - —TH b &b
5, BERBOEBMKTE L e 5 2 & CIEOHMH
BEOBHREBLILTEL, 8, UTOHER,
173~ 243K TA=05~4ms, g=92Tm"!, §=
0.01 ~0.25 ms DEAETEF o T B,

4, SUHTA MR
MFIREIZ Y BS54 FPEIZBITA XY I2OWTH
EE{TFo77 PEG-NMRBIFEEITH 7-0121%, $7%2<
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SELERD A AN
zeolite layer  support

X2 SEM images of the prepared MFI-type silicalite
membrane; (a) is the surface view and (b) is the cross-

sectional view.

L DRFH A A0 pm LU ETHEED S OE B
BOBEHRO LAY TVENEDLUEDN B V1) T
A MEORBETE ISR V22 RERES DR
in-situ IED 2 KD B, in-situ FETER L 72EITHE
BIIEEADTE  F7- AT v L AR THHMAE LCREL
BAICIEE L T A NEORMENSLBNES TH S,
Z ZTARZE Tl in-situiEx W CTEBEL 4T - 728,
anaq FL) hEk ) AL LSi00.1 TPABr0.05
Na,0:80 H,O IZFEL7-b D%, BEES cmDA T~
L AKAR (MFLEE10 um) % EEIZiE$ 72300 ml D F
— FZ L—TIZAR, 170CT48 hARKBAR LIz #
D#H%S00TCTT20 hBERTAHZ &12L ) SDAZEREL
72o B2 IZEENIZT ) BT A MEDSEM %R
To #5X5 %30 um DK E L OFFEAFEREIIAS
NEHESHETHLZ Db D 5, T2REIZHS0
um THh o7z, ZOREE V10 wt% DKLy ) —
VERBHEIE L TRERILEREIT o728 25, 778
B82S, FEEFHFO.11kgm 2h 1 LW ERITRS
N7zo F7on-liso- T8 v H AEBBERDP SELN-H
TASMAREE2, A Y U ADEATHIT1.4 X108
molm 2s 1 Pa 1 CTHhHolze TNLDERITIT A
T4 MEOFMERLTWS, BBREREIT-7-HIC
FHEEE5Z TAT VY VARRDP XL T4 MNEZFIH
L, &5\2#mmUAEEOB W -bDET
TIVEIEAT L HETNMR Y IV R L 72,

5. NMR BIEFER)

W DDDAIKF L THREE SN2 ) AT 4 MEH
DAY DLI— 27 FIVEFEREREE K3 IR L7,
FIZ DB E 1T, BEZEMICBIT IR IR
BRI (DIHE, BERELLIETTHE, ZOK
PR THALE, A=1.0 ms TIIREMBIITELER

InR

g 1 1 L1 1

01 2 3 45 6 7 8
Y9264 (A-8/3) [x10° m?)
[XI3 Normalized PFG-NMR spin-echo attenuation curves
for methane at 173 K. The values inside the graph
list the values of A.
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[X]4 The relationship between the estimated diffusion
coefficients of methane and the diffusion time at

various temperatures.

WARLTICETTESH AP LIME R >TVD, 20D
L9 @, LEDAELRERTREZ > TnhZ
EERRELTEY, BERIZRASDOIRBEREN S 5
TRl E R L TWD, F2ADENNT A IHEVREE
BITERIOEDE, R TTICMRRRIZZEEL Tn
bo ZDEIBEALIL, A=10msDEXIIALNT
WA ILEIBERE DY “REVEE” 2 L) b DT %R,
“EREDDHL” BETHDI LERL TV A,
BEMHICRXOZ T4 v T4 7L, FO@EER
5D % RDIZO DDA TH A, BEEIITBEEMARDS
EHRTLWER()TD T4 v T4 Y TIITELZVD
T, ZZTRIFIZEREAPTELA=1.5msLLED
DBDIZONWTTA v T A VT LIRERERL, 20
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%1 Comparison of self-diffusivity of methane in silicalite
membrane with that in single silicalite crystal.
Long- and short-time D; were calculated from the

attenuation plots at A=7 ms and A= 1.5 ms,

respectively.
method Temperature Dssh((l::i.-::;e/

(K] [X 109 m?/s]

This work PFG NMR 173 2.2/5.0
193 2.4/5.4
223 2.9/6.4
243 3.1/7.6
301 3.7%/8.8*

Jobicl® QENS 250 4.8

Caro et al.l PFG NMR 300 11~14

June et al.'2 MD 300 16

Single crystal
membrane 323 4.1
(diffusivity along c-axis)

Talu et al.l¥»

*extrapolation.

BIIRENS L H IS, FREICB O CLEEREUILE
IR ORI AENSEITRA L, R0 T —EEICUR
LTWh, FOREIZBNTD, ILHEEREOREIMmeE
VIR BIME T L7222 &5, B4 5 A bR
BREREDFIEITRE & NG, EIEEERIC BT 5%
BRI EICE L T4 MNEA ORRIRGTOWEE K
BLLCTWADS, JREESRIDSRC 25 SRR % 88
FHGFOBAMEZ, FOREREIED LB
P LENT—ElEIC o TWbEEZ NS,
BONEREL, ROV I A T4 MERIS
BT AR B LZ2b02RIRT, 2B
T, BREBDOZER %2 T7:0D,=D/(1-6)D
F& VTR #E L BOHERER R LT
Ho (0 IHEE), WHEEHD 1.5 ms D& DD
(short-time D) ¥, PEG-NMRETHIEE N2V Y
HFA PEERDDIZEVWEET/NE W, Thid,
1.5 ms DILHEFEIT b LG T O — I3 R |2 F)
ELTBY, 20FEFH LN TWELDELER
5hb, —7F, HEEHITT ms D& ZDD; (long-
time D,) 13, Caro & 1DASHE LTV 2 B TOD,
D¥AFD THotze YU B T4 MEIBITAHED
iR long-time D, CHAH L EZ LN, FHITHE
FERDODDEHAFEFE ISV LR B,

7, e
of | _
s b9 | —o— 243K
< St \ég o 223K|
5-193K| °
?2 4_5“ ——173K|
= 3 J:* ' 0\'
e | @""’O\o—'-—ol ]
2 0.7 ow = .—u ]
1 E i L I 1 ]
6 7 8 9 10 11
RMSD [um]

XI5 The relationship between the estimated diffusion
coefficients of methane and the root mean square
displacement (RMSD) at various temperatures.

6. HAEREREDETIVE

B CONBERB AR DD D L HAVNE L2 B
B 2> ST 5 2 L2 HIIZ, NMR{
BRERIZEOWTEFTMEERAT. T, K4ITR
L72D, L BEER ORI, T4 av4 R
D =<r2)>/(6t ) @A L, JLFEESE RMSD) &35
BB OBIRE RO (H5), HHEEREIVNSVE &
D IR EVIEEROBMICP N ESBICEI L, ®
DPT—FEIR L TD, 2D &) BIEREOZ%E
1Lid, AE—RTOIHEF & L THEET LI P T
&%, Mitra 5D 7 )V —TIR— 5 2 AR TOR
HOILa— 2 7 F IVOPEREEILICOWTOERLL
ERATVE (AT —IZIZEF <70 ThHA) 14,
BSOS DEFMZENIE, NMR JIEERED S A
BILCWAHIILOY A X&2HERPT 5 LN TE D,
Geier 519D 7 NV—FIZZDOEFVZIGHL, Mitra &
MEZTVAMILE ¥4 T 4 MESEAER, % L CRIFL
BER YT A MERONEREIMLT L LEL, #
10 pm I EDONaX R THFIFE T o 7oy FRIZBIT
BIRACKFTECEH LT, 15513, WFREBO
FREEZITIz 0y F— =TT AIERESS,
COEFNVCEENICHHATEAZ L AR LT, 22
TH4 b Mitra 5 DEF N OEH R4 705, sk
BEASEV IR TO D, DR B = HHT 5 2 LA5T
& drolz, 15 DEFIVTIED IZRMSD DRI
PENERA I RERIIRD L 2 S S v,

%2 T, 43 Tanner OHIRBILEEERE TNV OD
BRHETo77. ZOBERTRR6IIRYT &5 2Tk
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— Short time diffusion
— Long time diffusion

Zeolite crystal

|6 Tanner's model.

FEIROBERE (Z0EBFEp L T5) IFEHBICHE
APPEFNEIEEMAL LTELTBY, BoBahE
DEMFER L PFG-NMR D3 7 V. E DRI % 2R
LTWE, ZOETFVEERTAZ LT, BE/T
A% & U TR DR (a) %135 2 LHSTE
5o BMFMICIE, RSITRLIZERISHLT, k%
H—=TTL9FATTHI I ML (T 2
=% (a, p) EHINBID,

R(t)=exp|—

2
07Dyt (sin2x +A )J .
al

2 [l—cos7td+22-

7?2 n=1
1—(—1)* cos nd _ n?m?D Bt ”
(1—n?%d?? X ( a? ) .

72:72L, 8 =ygéba, d=(0/m) |cos al, P=ap/D,,
A=cos2a/(1+1/P), B=1/(1+P), alifErElL
gradient pulse DEi& DAETH L, T/, tidAITH
L, AP OEDHCIEGRID o (3RESEEEDR
ENZEAERNWEEZ BNDA=1.0 ms DYPIEER
PHRDI, TOEFNVEANSL, RMSD D/
WIRIC BT 5 D, DB B % b LT 2
ZENTED, K2IT 4 T4 Y TERPLRDS
NIPERIEE/ ST A — ¥ R L7z, EAFRp I LREL
FACE o TN AEAERLZ, 72, YUHBTA
MERTODIEBETRLTH Y, WLEHREEETS
um OFBTHEELTWA I ER2RLTWS, ZOY
AXZ) I T4 MEREEBRT AR X0%K
AL (2) SFHEZ—BLTBY, KGR REBRSLRE
BEE LTENTWBEZ ERREL TV,

%8B, ZZTidTanner DHIRRILEHIERTTFVDOH
PEEOPEREFRE L —H, L5, €4 T4 MFD

%2 Estimated D, a and p in Tanner's model.

Temp. Do a 14
K] [10-9 m%s] [um] [10-4 m/s]
173 2.20 5 6.1
193 2.44 5 6.6
223 291 5 7.7
243 3.14 5 8.0

w&mﬁf‘z
Length of mtercrystal region

X7 Picture of unit cell used in MD.

WEICREF LD Y, I-EERSEFETHLL
Y, Tanner B CIRE L CWAREETFT V& II0T
LHRLTIRRV, 20720, EFVOZLEITITR
HORMHDY, 4HEFT T VEBOKEEEEL
2L DB EFNOBENIET LD,

7. BhTOHBMAT1FIIX
Tanner DEFNVOBAIC LY, ERREHT A X
B’Jb:ﬁﬁd%&& Lo TVWAIREMATRRE NIz, £
, AEREREOFIEIA L IS 2 By & & 5 DHh
k I PEREET 72012, SFEIE¥ MD) HiCk
BRERAT 2720 MDERERTHOMEIERRT ¥
TN PLHEADE)E VI AL -2 avTAF
ETHY, MBTORFOTAFIF ARRENLT
BT A ENTEL, Y3I2b—YardfTHzd
(ISR PR % RS A IR T 4 DEEEASILNE &
A%, FBREEOFENIES P TRV, F7IC
MLIZE) RETNVERKE LI, ERE YT/ —NVE
BT L7z EF 54 MERRERMET S &) KRB
L, WEREDY T/ — VAR OB 45 IR & 2
FLo —RICTUITA MEOKRIET nm AT 72
tnbitTwnsg, 22T, [ERIEEZ0~2 nm DT
TALERTBEL VT A Y VDY I 2 b—V s
Y RIToT2,
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10" R — e
0 0.5 1 15 2

Length of intercrystal region [nm]

8 Calculated diffusion coefficient by MD.

9 Molecular trajectories of methane in the intercrystalline
region model obtained from MD calculations. (a) The
width of the intercrystalline region=0.5 nm, (b)
The width of the intercrystalline region= 1.0 nm.

8 i MD FHE 2 53k & W7 FIRR & Tl 2 H A~
DIEGRIE R L7z, 3R, FBs 52 LT
B LTV, IHERESEAS T 5ME[IE, PFG-
NMRIZEAEAERE R L TW5E, $721~1.5
nm O CIEREIIB/MEZ R U7z X9 138K
THAY VS TFOEHERRL2DDTH L, 5
BRI L7 Fid, —RERIBRICHER L 7o i ROl
DEFANEBALTWAE, T7-HBRIEAT1.0 nm D
BOHHFTIX, FBRIAES 5 FE CRELRTE S
STVBKFHRALONL, ZD ) IHEREEITE
BT b Z & THROEEE SRR bR, HRELT
RBRATINDIEREAME T L2 e Ex bhb, $72
SFHHBHE < FCHE L T B RMNERA S IR
FaEDZ A LD RERDALN, EBROKTIE,

ERER L &R L Q0 G FIRERANER~OBEE %
BOBELZFLEZZERL T DDEEZONS,
A Y YOFIMILPRBD R T ¥ v MYICRET
»Y, LA S BRI 513 F O EERIC
TR OLAINT - ETH S, FOIAI
F—rHHEEDO—RHThHLLEZLND,

8. HhhiC

YA T4 MEOEBTRED S HBHICRD SN
WER BRI EER DO DL ) b/ SV, L LRSS
FOREMIIONTE, BEHEORHEN K, T4
SRR R SR B L VI RABEMKT S
BRTHo:2ehh, DT RERLIEZENT
Zhdrolz, AEFR 41X, PFG-NMR &EEZHVWTT Y
A74 MEIZBITE XY L OWBAE Y EFEEL,
LiEiiEE T DOREICBIT B A &V OW RS
BOLDLN IR N/PENT EEEENITIRL,
%7z, Tanner DERmEZEAT 5 & T, WEBELZR
DI HERTH LEEROMREIMEL BT o5 L
IR A X TH BT LERL, STEHHEED
LI AR E SRR BT 85 2 L &R
L7zo STTHLNMAIGELZEHT, BEhokks
HRROEAI D VIET EEBIRERSRE 2B L %
BFHRLTVE, EBCRAOHT Y Ial—Ta v
L BFEE T, BEEEIE hVWEERERETOE
BREFE, BIRO 10U LETH B &I FERIHT
VW52, EEREORIME, MR LB
HREBSTOT, BEIA M2 TIFTratx e LT
DEFN R EE DR DB, €4 T4 MNEOM
BB, IZEPMLET AT TH D, Sk, B
EEHHTLHEMAEL, AT/ PORF VI Y
WERKRICRETEZ 8T 51 MNEFRREEShAZ
EEHIRELIV,

9. B/

AT B AR O RARATFKED
HERFERDOE T o FIKKIZIZPFG-NMR 2DV T
BB TEIHR CIEE T L7z, 372, AR TIddbE:
SRR DEE G ihEd% & RTLAERIB I S D 2 TE
EF L7z KBCIIBATEFRATLEN YIS
4 MRFONMRBETIE3 & L K4 ORFETHIS
TTWETI®, 31232 DB LD TR S
LETS
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Diffusion in Polycrystalline Zeolite Membranes Investigated by 'H PFG NMR

Hiromitsu Takaba, Atsushi Yamamoto, and Shin-ichi Nakao

Department of Chemical System Engineering, The University of Tokyo

The mass transport in membrane pore is of fundamental in zeolite membranes. There has
been reported many studies on mass transport in zeolite single crystal, however, a few
report has been reported on mass transport in zeolite membranes that shows a crystal aggregation
structure. In order to design and analyze membrane performance, information on mass transport
in zeolite membranes with consideration of intercrystal region is necessary. In this study we
carried out 'H pulse gradient-field spin-echo (PFG) NMR and molecular simulation to study
the diffusion phenomena in polymeric membranes. PFG NMR is used to reveal the relationship
of diffusion coefficient and diffusion time. We also apply a Tanner's restricted diffusion model
to evaluate the structural parameters of intercrystal region. Measured diffusion coefficients
show strong decay with increase in diffusion time. This means that diffusion coefficients
decrease with increase in diffusion length, and suggests the existence of a diffusion barrier.
This trend agrees with the MD results. Observed diffusion coefficients approach to certain
values, and those values can be concluded diffusion coefficients of methane in silicalite
membrane. Those are by a factor of four smaller than the diffusion coefficient in single crystal.
Fitting by Tanner's equation gives 5 um for the distance between diffusion barriers. This
value corresponds with the size of crystal unit consists of the membrane revealed by

scanning electronic microscopy.

Keywords: diffusion coefficient, !H pulse gradient-field spin-echo (PFG) NMR,

silicalite membrane
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Vapor Phase Synthesis of Mesoporous Silica Thin Films

Norikazu Nishiyama, Shunsuke Tanaka, Yasuyuki Egashira,
Yoshiaki Oku*, and Korekazu Ueyama
Osaka University, *MIRAI-ASET

Mesoporous silica films have conventionally been prepared by liquid deposition methods
such as epitaxial growth, spin-coating, and dip-coating. On the contrary, we have demonstrated
a vapor phase synthesis to prepare ordered mesoporous silica films. In this method, the
surfactant films were exposed to tetraethoxysilane (TEOS) vapor. We have found nano-
phase transition of surfactant-silicate composites under vapor infiltration of TEOS. The
phase transition of the nanocomposites under vapor infiltration implies their high mobility
in the absence of solvent. The swelling of film thickness and d spacing was observed under
vapor infiltration. In the vapor phase synthesis, selection of surfactant is the most important
factor to determine the porous structure similarly to the sol-gel method. Mesoporous silica
films with a channel structure were formed when quaternary ammonium brimide (C,TAB)
was used as a surfactant. The pore channels run parallel to the substrate surface. When triblock
copolymer was used as a surfactant, the silica thin films with two-dimensionally connected
cage-like mesopores were formed. The mesostructured silica thin films have silicate layers
with ordered pillars. The structure of pores of the films is of advantage for next-generation
low-k films because the porous structure of the films is isotropic parallel to the film surface.
The films show lower concentration of residual Si-OH group compared to the film prepared
by a conventional sol-gel method. The films show high thermal stability up to 1200 K and
high hydrothermal stability. The vapor-phase synthesis can be applied for organic-inorganic
nanocomposites and mesoporous metal oxides other than silica and provides opportunities
for the creation of new materials technologies.

Keywords: mesoporous silica, films, vapor infiltration, nano-phase transition, low-k
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Functional Building Material Using Natural Zeolite

Ryoichi Urayama and Hiroshi Matsumoto

Research & Development Laboratories, Shin Tohoku Chemical Industry Co., Ltd.

A zeolite functional building material was developed that is a composite product using
natural zeolite and other natural materials. This product absorbs and releases moisture in the
-air by an amount three times that of wood, and controls the humidity of the ambient air at
a constant. It takes in condensed water through its pores, so that surface condensation is

suppressed.

With these superior properties, the product provides a comfortable living environment

and an energy saving effect.

The product is capable of absorbing and removing gases such as formaldehyde, a cause
of sick building syndrome, and ammonia, a component of odor. With the addition of a
photocatalyst, it decomposes such gases absorbed and removes them.

The developed functional building material makes best use of the ability of natural zeolite
and it is expected that it will be used in future healthy houses.

Keywords: Humidity control ability, absorption and decomposition of gases, photocatalyst,
energy saving, sick building syndrome
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FEZA 2005
3rd International FEZA Conference
23 - 26 August, 2005
Prague, Czech Republic

The Czech Zeolite Group and the J. Heyrovsky Institute
of Physical Chemistry of the Academy of Sciences of
the Czech Republic cordially invite you to participate in
the 3rd International FEZA Conference, which will be
held in Prague (Czech Republic) on August 23-26, 2005
under the auspices of the Federation of European Zeolite
Associations (FEZA).

SCOPE

The 3rd International FEZA Conference will be focused on
¥ synthesis, characterisation and applications of zeolites
3% microporous and mesoporous molecular sieves

¥ delaminated zeolites, pillared clays and related materials
ORGANIZING COMMITTEE

Honorary Chairpersons; Blanka Wichterlova, Kamil Klier
Chairman; Jiri Cejka

Vice-Chairman; Petr Nachtigall

Members; Dana Nachtigallova, Alena Vondrova, Zdenka

Tvaruzkova, Gabriela Kosova, Jana Nedvedicka,
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Zuzana Mlynska, Radek Halfar, Ladislav
Blaz
Secretary; Nadezda Zilkova
Treasurer; Jitka Ondrackova
DEADLINES
Submission of Recent Research Reports
15 June 2005
Final Scientific Program on website
15 July 2005
20 - 21 August 2005
23 - 26 August 2005

Ist School on Zeolites
3rd FEZA Conference
CONTACT
Organising Committee
FEZA 2005

Orgit Ltd.

Novotneho lavka 5, 116 68 Praha 1, Czech Republic
e-mail: org@feza.cz
Scientific Committee

e-mail: feza2005@jh-inst.cas.cz

Please use Prague-FEZA2005 as the subject of your e-
mails to help us distinguish your e-mail from spam.
3rd FEZA website (including complete and updated
information)

www.feza.cz

1st FEZA SCHOOL ON ZEOLITES

The Federation of European Zeolite Associations
(FEZA) together with the Czech Zeolite Group extend a
cordial invitation to PhD students, postdocs and industrial
newcomers to participate in the 1st FEZA School on
Zeolites, which will be organized at J. Heyrovsky Institute
of Physical Chemistry in Prague, on August 20-21,
2005. The objective of the 1st FEZA School is to
provide the state of the art of the current research in zeolite
science and industrial applications. The number of
participants will be limited and probably will not exceed
100.

The program of the 1st School on Zeolites and more
detailed information will be placed here soon.

The Registration Fee for the 1st FEZA School on
Zeolites is 190 EUR (the Registration Fee includes
attendance in the Scientific Program, Book of Lectures,
Social Evening, Lunches and Coffee during Coffee Breaks).

To register for the 1st School on Zeolites, please check
the relevant item in the Registration Form available HERE.

The accommodation booking via Accommodation
Booking Form can be also used for this School on Zeolites

(20-21 August 2005).
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