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25 Y ORERBAERLGIC & 2R E VA%
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RPGRE—ER, I B
JeEE R LA SE > 5 —

Ay U OERBILEW L REL AR T DBAFEREKCICOVWTERT 5, 208 TE T,
% { ORRERDOREREB O N ARE 2 EER USBREE RET 2L ERE L B4 5 4 ME
BAEEORXBEMHLITRT B, KNT, ¥ V74— FHIZDEOREET X o—BbRE LM,
BOWEEE%2~3REICT AL T, Mz NERILT 285 —0ERTH LMERE~DRKE
LRI L ERERELESE R TR L RHLPICT 2, 8510, 2 ¥ Vi bEEIRL
BMEERT DNV~ b EEEREEREOABBREICOVRRS,

1. LIS

AL, BAOTHRRPERE - Ak EOLEE
Be LT, FBFERLNZIANVT-RE LTHRA
DHEEITRL TR ELLWEETH S, LIL, #
OEBEDHREN L, ZIHELNICEIRENS
EEDRTWDS, 22T, AMERET L RIKE
BEELTRRTVAPEZLOND, A%V EERT
ETHRRF AL, BETIHMEFTRERTIEBD
THLEALEBREF—F 7 )~ R ANVF—FT
HYy, TRERLDAMDL.IEDLLINTVES,
EBic, BR, T3, AR EOBHRERICI T
RETHAY /3N F A 7 VT B RERRTH 5,
$7-, HERWEEINIZA S VAR (X7 A
FL—1) &, EREGHOERSEE A — MOBE
CHEET A LIRS, HETHIFBEED
TREEYFH L2 L OBEDH L, ULOBRAPD,
A v RBERE LIRREEORRAEZRLIIRT
L2L, BELAY VEBERARLAWIERT 50
BEETHo7, 2T, ZORERAY VD
NV EB Y ERENOMBHEESK 7T A I2Dn
TEE L OHFEE FITHBANT 5o

T060-0811 ALEHIEXIL 1149 T H
JeiEE K FAEA R v —

2. X2 DRALKFERN DEHRIG

A& ¥ OEMALIZIE, 439 kl/mol £\ k& 7k
BLAINFE—% bDOC-HEA LT 2 LENDHY,
A R EBRARGRERRICERT 5 ITIERE#K
LOBWRIBERESREE b, 22T, LVBEHEK
IBEBETAY Y EAERZRERBICERT 5720,
BRLORBICOWTHEIICHIR S, Z06]

. & LT, methane coupling it (CH4+1/20,=

1/2C,H, + H,0, BV id CH, +1/40,=1/2C,Hg +
12H,0) 12k BL¥ VR FVy, F-BEEHE
B (HCHO 2 HCOOH) DAEMFIEHdH 5. L
L, &G RUBERBOSBREEIBENICL D
b5, SEORMRITAR—BILREOERIC &
T, BWEBRYONEL20 LA\ EICT B &
kY, TEMAOKEIET ZHRFEIIBOATNE

wh,

2.1 AZUHOENEL EAEDEEER
RLIEET VA ¥ OFERGIINT 281FR
LEHERERERTD, RAFRICE, 2¥ ¥ (C), =¥
Y(Cy), TRV (C), T (Ch), ~FHY (Co)
DBAERID, Rv¥rOERRIL, PEoBR,
SERMRIIED AG D301 % HIREE (Tpg=0) % T
BLIMERERT . BPD Tag=0?5, TETHEER
R<EEBRNC<BAKEOMEIEHL 252 0%
b BIb, RELERT HEETEREH, v
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H1 X% VhbRYEY EREOREIIGE S AT b L EERADTRERE

£1 £Wn -7V > OEERED AGHT0 2% HIEE, K

TNV Ayy Iy Y SNy TEy AFHU

BikE» - <1100 930 930 -
BzAERKD <1200 850 720 740 650
Hoome - - 600 500 -
SEETHRO 820 380 360 340 >300

3 CyHyp42=Hy +C,Hy,

b NV VERRID

9 CyHyp+2=CHy+C,—Hyy—2
& C,Hyy4o=nC++1H,

PURERTARIRL Y, BHCRIARETHY,
N E IYTICEIES 5 20 E TR R E IR
It aBr- 0L LD, T/, ZTOEHNIDL,
TNV DREEFEL L AHIH- T, oIS
DR BT L bR,
BEBN6LEDOT VI v R BILBIAZE L TBTX
n EOEBEFICEMEERT 5 0L, WBNAS
ThHoH-OPS0ELERICRR IR, ZRTH,
EERLEW ERT ARG TIE, A, £
1k, 29 vx> 7, KEIGHRE ESHEBIRICH
BZb, IhsORnE I LEECTHI LAY
218572012, HEOBREEHHML, FLERTH
BPtO/INTFALE o 7-L-¥'F 5 4 b {HRFPt filifit
(Pt/BaK-L B0\ MIPYK-L) 2SR EN, n-~FH v
2570 % DL EOWETHFERILEWM T ERT S
EWTBEIL7=D, —F, REESSLT (Cso) OF
Wh B OEERILEMEB L ITRERLE

25<11® CH4=C+2H2 100
[0 6CH4 = C6H6 + 9H2
(O 2CH4 = C2H4 + 2H2
2 20 - 80
- ®
g 157 ™
5 &
hY 60 S
10 2
§ %
2 - 40 §
5-1

20

700 800 900 1000 1100
BE /K

B2 ZEX Y VEERDNIBIT 5P 5 RE

(Cos) DHBELIBEY, L VEVEIGEEECs0
TV v &R LT Ce L EDREH & R0 AR
Y LT B UEFH B, £2C, MEICBREED
NEFLEL L, LML, BEOBRBEE, 4,
ML, 79 vF T RERBIERITD, FE
BALEYOEBERESED 5 L [ ICAERE~
DRFZEBI L DEEOBETIMLL 2B, SO
BEERROFEICEN-DN, ZSM-5EF 714 ME
KT 5, BP/UOP #t3>Mobil #1:2558% L 72 HZSM-
512Ga, Zn®Ag ZIEFL-MEE, 78 oo
By, Py, LY BTX) 2#65~75%
DB, BEFGTERT S EBESIN TR,
Ay VBRSO, A7 Y BERFELK?2
KRt M, FHTIE, TF L UER<TY
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£2 ZSM-5(8i0y/A1,0;=50) fRIC L 2 X & sy
¥ EBREY

fibt SERY e N R
HZSM-5 1.0 100
2%Mo/HZSM-5 7.2 100
2%Mo/NaZSM-5 0 0
Mo0; 0 0

2 973 K, 0.2 MPa, X % ' F/W = 1440 ml/g/h

<R E VER<SEESRE (RFEER) ONEIC

LD BRI b Lhbhb, £, 27095

NYEUANFIEIRIE B A & ViEER R

L, 1000 KTI13 %, 1100 KT22 % L kH5N 5,
o T, 1000 KELEDERT, X% vV ORESH

AR SRVMERISEREIN, FOKE,
1989 4R ICBELIDICE APt TAF VB L7-H-
gallosilicate 2%, F 7219934 IZWang 692k 5,
HZSM-5 (235 L 7= Mo il Avmn BRI SR TR

WINVEVREFTAHI L 2RV LI, Wang b

DHRO—E 2 R2ITRT, b, HZSM-5#4

B B\ IEMoO; BTHE EHAT L R WRIDAS, Fh

LEMAEDE S CIMEESR, T2 %D AF

VERLER, 100 % DEBFERF TRV L AR L

770 LD L, BHOEVNaZSM-5 /K MoO; %

HE L2 Tl, £ BN Ehs, K

RSB RIETH 5 2 Libh b, F0%K, %

 DBFFRE I & - GER, B & URIBEMA0Y%

EVII-F (AN

2.2 EMLELEREBEEDHEAEDE

Fexid, MEOBREE & FOCEYE L OBEICDOW
TV EEMIRE L7z, BB, SiOy/ALO DR
7 AHZSM-51ZMo % 3 wit% #8357~ fili 2 SRs L,
ZOEY T VRO IR BIEERE 5 5 % LB E
ERVEYDEBERE L DBEEIZDWTHRER,
BRELZE3IIRT, H95, N PrOEgHEEE
Mo/HZSM-5 fitfit > 711 + VB (B-acid) B & DR
ICRWHHEBRE S 545, VA ABE & IIRENE
v, Bilb, X¥ COFFERICKICEFERI 720
IREA T A MEEO SO F VBV ETHL L
BTE 5,

EE DAMCHARSFEORELBFIIOVT, B4

£
L "
:
4 X
A m
£y
AN
K4
100 100
Si/Al

X3 Mo/HZSM-5 DERMEHE & KILTEME (973 K, 1 atm, X
%~ FIW = 1440 ml/g/h)

#3 KEYF T A MEEEL /Mo & Re fililifa

Mo Re

¥A74 b MHLEE, A
R g B =g
ZSM-5 95 124 10.1  1.63 5.1-5.6
ZRP-1 89 095 - - 5.1-5.6
MCM-22 80 055 53 0.61 4.0-5.5
ZSM-11 63 057 51 035 5.3-54
Beta 41 014 46 0.11 5.5-7.6
ZSM-12 43 011 29 010 5.5-59
FER 52 0.12 39 0.08 3.5-54
L 04  0.05 43 003 7.1
SAPO-5 43 0.05 3.1 001 73

a) 993K, X ¥ Y F/W =3000 ml/g/h, 35FE, 2%CO,;
FIes= 2 ¥ ¥ FILE,
BE=RERCRA 7= ¥V EBGEE (umole/g/s)

32U /T FHA36~39 (HL, ZSM-12 &
FER T13#60) O&EEF 5 A4 FEKICMo 2185
L7l 5L, X7 Y OEFRILRSICEAL
720 BRERIIIRT, BOD A VOFFHRIER
JGIZXF L, 5.3~5.5 ADKRWEEOMILELZFD
ZSM-5, MCM-22, ZSM-118 X U°ZRP-1 (F1H
TELXEUMFIE) OFRRNICEVEEZRT
NGB, THNLMILOHTIE, KRERSTF B
z4E, coke RIBRMAEAY) DBR % WHEAICHITIE
MR ENDORFAR IR 575, ZIZRALKEE
DOFEFHRICEWOERIITEICT HERDEIE <
ZFD7=8, 53~55 AODMFALEFOE LT 1 Mk
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U MCM22 )
é 1 /’('t;;;:
05 1
; F 7% VANISM-5
+7% V2 MCM22
0

200 300 400 500
BRwER, 4

0 100

H4 6%Mo/HZSM-5 & 6%Mo/HZSM-5 flii 15 v #
973 K, 35E, *% YF/W =2700 ml/g/h)

. Mo/MCM-22

5 1000 |

o
o
9
’{R“ 500
x® Mo/ZSM-S
&

0 T
500 750 1000
BOSREE, K

E5 K405 T6RBREHEDTPO ANRY MY

i, RVEBURFTIILVOBEBEARICENTH S
Y#E2D, T2, YUH - TNIFREFSA T
12, BHNG Y ARREDD, AlOREIITT R
BAIRET L, BTV I FHVIEIE Y Y B ZSM-5,
MCM-22, ZSM-11 T, {EMRTHA2BEELAH
B AIBIIDLEAGRETRI DE#NZ LD,
REEFHROER L 2> T,

HICZ 2T, ZSM-5#fkE MCM-22 HH{RD B
2175, ®412iE, 6 %Mo % ZSM-5 £ MCM-2218
BICHER L - 2, RUBBEE9T3 K, A%~
2700 ml/g/h, EE3IRETREIELERERT,
WTROME D RREMTE R EE L ERT L2,
Mo/MCM-22 filifiths, X &y 8 o Al &
BWF 75V EREEETREOZ LB TH L.
ZNiE, MCM-229SZSM-5 [Zl_bFhih& %
MO ETHZLICREATAEEILNRS, |5
i, RS 6 BRI O I ER L RE e BE L
FBELEXSL K& 5 TPO (Temperature

#4 KSR PR /- HZSM-5 Ofiliiista

wt% &8 Temp AZYF/W  conv arom. sel ref.

K mi/g/ % %
2Mo 973 1440 72 100 4
5Reb 973 1440 7 95 10
2WO 1023 1500 71 100 8
Wb 1023 800 24 51 9
2Fed 1023 800 41 62 9
2V.0 1023 800 32 32 9
2009 1023 800 17 9
2Zn 973 1500 10 79 7
2Cu 973 1500 06 53 7
2Pt 973 1500 003 0 7
2Ni 973 1500 001  — 7

® conv=2X% VEHMLE, arom sel.=FFEIELAWBINEK
Y BAEFEREWEED

9 CO THiE

9 FEEECRILE

Programmed Oxidation) EBROFERERT, HL 2
12, Mo/MCM-22 filiitAsMo/ZSM-5 it X v, %<
DIRFEEERL T b, ERRFIIEELHEL
BEOESEZES LEDRTVAY, M4ICR2 &
JICHFBIZLIFEDBEVIE RV, ZOHEBELT,
MCM-22 TIHIFLAIC A — 3= 4 TP h 5720,
KGR OBENHEL L, ZEDRELHILA
CRETELDTHDEERZT,

AV OBKERERIE TRy BV 28K T 512
X, Mo/HZSM-5 il AR ICBEN TN A Z LD -5
NTwb, 22T, Mo DA DOER L EBOFEERD
RENLATID, F41201%, HZSM-5 (B NA-%
BERMEOBRFRERERT. EELVRHEL-Re
& Tsai H OBRERALEE L 7-W % HZSM-5 [ZHH# L 72
BREEAS, Mo Ly 2% b IOERE L RS
Z Wb, BT, B-Mo,C ETCHEEDT IVF
)7 UREH900 K THOREIHFET B L OHEND
D1, X% Y ORAKREFFRICKISITIEEZ Mo,
Re, W%, X%y ARG LT dERMICERE
LZERTHHI L LEZAbY, B EOE LS
BRZR,

PLEOERRS, A7 ¥ OBKEEERILEGIC
BRI E R T A,

@ HEEE LTMo, ReHBWVIIW 284
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@ #Ki35.3 ~5.6 AOKIFLEER L

® SiO/ALO; LA 40 ETH D

@ B@Ex7ur v BEREOELIA b
ThbLiEmEniz,

2.3 RETEEMEL RICEMG

BVWBREROERRH EN/7ZMo/HZSM-5 %
Re/HZSM-S it T b, 27 VL ERERIEEE5
XY VRIBER, NUEUEREES DIETT 5,
UL, BIETBREICT o TS S HE X
NB7DLERENG, FE, RSHOMEYBE
LRI &R LLBDRMITAERFBR L. =
D& HEMETIX, A7 v ORECKERESE E
FaRYE, RLEfEikLT4L L VHEEICEL
b FAlx, FEAF ADCO R CO, DRI K
IRES DZEALIZ & o TEME T OB dH 5\ dFhIE
TEtolze Tz, BANBFMLL ) ONVEVERE
25| & EITA720, BORIBRE TOEREITo72,
FNG ORERE RITERS,

2.3.1 CO/CO, DFEIXHR

F# A & ZRA B TH B CO R CO, 2
B L Re/HZSM-5 fiflt - CRIG S ¥ 74522 H6 2R
T3, MDOF A MVITRT &9 2 UBIRE1023 K,
A% Y FIW =5000 ml/g/h &5 Bk LRSS T
X, A v OAEFRBEELPOLEBTEE (X),
RGBS Rt \CIZIEIEE D 1/10 12 F TIHMENT
BTT+5, =5, AFZVICCORBMTAILICE
D (0) RbSERGRICBNT, T 2EaMEkED%E
FOEEIRFEEN L, &5 ICHEELREELICO,
DEMZE->TH L ENE (HOA), BIL, Y
1 ~3 % DCORIMTRBHEREMETIFELER S
i, SEEED OEEIRND L)
Zotze LAL, BEICCO, % EIT 2 LiIEHIHE
T L720 k7% CO R CO, DIRNIZYFIL, Mo filifit
OBFELBR I/, COERIZE - T, ERH
REIIRA T VDLREENVE U EOEERILE
WS 5720 OB,

2.3.2 2FECMEOREN

B7 \ZFUSBRE1073 K, A % > F/W =2700 ml/g/h
125 % REET AU E V) UGS TRD 7R V¥
VEBGEE OEEKERERT 9, EFE1FETIE

s 3

2o

% 2

8

#

. )

=2

H

AY

EY

AN

7{ —
0 100 200 300 400

FIGRM, &

6 A& ZHIZCORCO, DRI (Re/HZSM-5 filili,
1023 K, 3%, # % ~F/W =5000 ml/g/h)

A% 1 SUE
s 21

o

gl.s« e
N
kY
K4

11e%gx

0 100 200 300 400 500
BUSHRM, 4
M7 RELNVEVERHE 6%Mo/HZSM-5, 1073 K,

A & Y F/W =2700 ml/g/h with 5 % CO,)

AT ARG RE R & 1R 4 IR T L Tw L7,
22 RIE CRIFMEE S MEEE L T 5, &
LICEN % LI T —EEEsERER 1D, L
ML, EN%E LTI EEENMET Lz, ZOR
i, X% o RVEVERERT A RKIBD, 6CHy=
CeHg +9H, L T THAIHZ 2RIETH L7290, EH
w EVTD L UFER AT ML B7:0THD L
Zz oMb, | REDT OBEEHES CEE R EED
BoNRVERIE, REERKE (CHy=C+2H,)
B, RUVEVERRICE VBIChE720THD L
ExD. LEDMRED»S, ARICORELEET2
~3RELRDLNTZ,

2.3.3 RINBEOHE
M2 TRA &9, JEFHTIRBVREIZENR
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25
o @
g { .
gk 1
1.5
1
% 1] 1023K
o-—6—0—0——0-—o—0
;) 998K
: 973K
¢ 0 T T T T
0 100 200 30;; 400 500

A

X8 BUCEREE L X ¥ B EE (6%Mo/HZSM-5, 3%,
E, X% YF/W=2700 mlg/h with 3 % CO,)

VEVHEESERT S, LML, BRI EREER
S ) ERBRELEREZBLIOEE LY, £
D7-0h, FLEET3 KL EDEER, BET T
HEVHEEINR TR, &AL, H6ICREEY
BAY T 4= FIAEDCORCO, 2 HMT 5L
RSEEREET A L 2FIHL, ¥ VI23 %
DRBEF A BT L7 IGA A & vy, 973 ~1073
K OFSBRE CEREIT> 20 RTS8 IIRT 9,
B 5 EBE M, RS N- L) CRRRED
FLicmLrz, 72, 3 % ORBEH ADEHEMT,
1048 K ¥ TREREER/RD Z L0 WREL k072,
L2 L, 1073 K CRELER /L7200, 3%
KBRAZARMTIRIRY T, RTITREIHIS5%D
BB ARNPLETH o7 E5I12, BEE LT
721098 K O UL THELEEZ B L0123, 7%
DIRBEH A DRI LETHo72, LA L, 1073 K,
5 % REEH AURINE 1098 K, 7 % REEH AFIMOIE
HiZ, REBT AR L 2FEEOBRY 07085
DEIEL, A% YFIW=2700 ml/ghh DEETT
WECRRKDOEM L5 5 KSR L KRBT AR,
1073K, 5% k% o7

2.3.4 XZ2ADOCOXCO, DFEMIZ & B RISEME
REEDA DXL

AF HIZCORRMLAZEA, AhOeOT
DCOFEIIFE LB L h o728, CO AT ¥
CIRIML 723548, FUNEDHIITCO, 3R LM &
N3, BNCO, DFI2EEDCOEEZBR Lz, &
o DEERIT, COIRRTIZERICH HAFEL KL
Y, REEHEW BT, CHREGx=0~

#S TPOERICL - TROOLNI-ERRER L ZFOH/ICH

&5  RUNEE co, 2K REE H/C
K % atm mol/g-cat
1 1073 0 3 0.00446 0.23
2 1073 3 3 0.00228 0.73
3 1073 5 3 0.00191 0.91
4 1073 6 3 0.00151 0.97
5 973 0 3 0.00134 0.76
6 1023 0 3 0.00220 0.73
7 1073 0 3 0.00446 0.23
8 1073 5 1 0.00263 0.68
9 1073 5 2 0.00203 0.76
10 1073 5 3 0.00191 091
11 1073 5 4 0.00175 0.97

0 X ¥ VF/W =2700 ml/g/h, KIt6 BRI OfE

4)) £ CO,+CH,=2CO +x/2H, Dk 3 It 5
ZEERLTWS, COW, Boudart KIGlZ L »T—
WCO LY, THHNCHRELFLTBEE LT,
COBRETAHCIE, EEPTHLN B RS
Lo R EDFRILKFICHYRAThAEZ L%, BCOD
KEZBHT LI EpLHSPIILED),

ED LS RIRFEAWTFEBA A & ST 500
% FUBERB OO TPOERTHLMII L LS &
L7219, ZOBE, TCDRAR TR L-BEDE
FTHREEBRLIEKROEDER L. ThHDES
v, FHELTCH, LR L-ERREIBMEL,
CH, +(1+y /4)0,=CO0, +y /2H,0 DFKIHE> TR
BT AL LT, ERMRERLEMKEPOH/ICHE
ROFES IR, IR AT YHFACORCO, &
mL-EB FB1~4) [amz, €F &FE55~7)
RURSRE (FE58~11) 2B L3¢ /-EBRCE
BT ARERICOVWTHEE L2 RIGIRFE1073 K,
£FEIRE, A% VF/W=2700 ml/g/h \IZBEEL T
XY VHDORBET ABELZ0DPH6 % IHERT L,
FHENZ L) CERRZESH LB ITES L7,
R ICH/C lIZ R E (WML 7z, EFERKTRED
FEICE o THREBTH Y, oiEEsEEtT 5
(EFE*¥Y, HoRELTRHRTS) HATERRE
PR L, HICHASEMLZ:, ZhdofERiE, 2
¥ v hiAk%E L TCH;—~CH,~»CH—~C—~C, (R
EAY) &14&58ET, CO,ACH, &Kt LC, 24T
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XU
B
ENY
I o |
B 400 500 600 700 800 900 1000
=
X B
4
.&,0.02— 104
12
R 102
001 —
100
‘I 1
O_J &'1 v {."s r 3o Fl 98

400 500 600 700 800 900 1000
BNBE, K

K9 IFL % MoHZSM-5 23 L TillsE L 7> TPR/TG/mass
A7 MV
A) FEEEEY, B) FEiGERY L EEEL

V= b REE L CEREEE L RO T L A,
EREFROHICE EITAE LTEHBAL,

24 XALHENHEERORISH— b

A Y Y DFEFACEY L AKRFERICICEL, B
BOTHIENDIOD, 25 v—2 % v ORAEL
Y—>1F L Uy —>FEEIEW L ) JEv— bR
BEhTW5, 22 THR4IG, i HICZFL V%
WL, mEE LT CEESHES (mass) THR
WESHT 5 EERIC, MEOEERMIEHE L,
ZFORERZEIIRTID, T, 500 KIHET7 WV
A T1+72) BLXOET7 N (69 +70) HSER L
BREENTCo,~CoDTNH Y, TAFryDH b,
BUZIZCs A DA ER LT, MBS b Rk AE
¥ — 27 %RT), ROT00KHET VLY, F
YLr 91) #ERG LT AEERILEMEROE
— PR END, ZOB, KFEQ2) IRELET,
EERLIIT bTrTholz, EHIWEREY LT
5 L ETORIKFEERITER L 7214, FEE00 K
DECEEEMLENSL, KEEXVEY(78),

RN — | P /R
CoH.
CH4-—> poolzn-—b C2H2n+2, N |
R R
MRgOA— b A/, A

CH‘ CZI-I"9 C2H6 \ I ’m

.

CHX_: C2Hy === C¢H,
A

CH, + CO;—=-2CO + x/2H,

A¥—n1 FERCAWERNV— T

FT 48, au.

10 Mo, Refilfitds & USHIng HSHREIDEXAFS A% ML

F75 L (128) BER LT, A ¥ YORILTHE, =
FL Y OBERBIGTHET 2 HRICBVWTOR, BEE
DI B EKFEENRVEVRER L, 2
DIERDP L, FERLAWE, BRBLERRTE
GEIRBIV— P EBoTERL, 2¥ Uhbnx
V¥V ERRERBICHET 5 SR L KRS
EEBBROFEN — MIOWTAF— A1 23BELT,

2.5 RibiEtHE

BT, MoA e & 9 ICHZSM-5 HRICHERE S h
5222 WTESR, 27A1-NMR, !'H-NMR, TPR,
IR, SEM 7z EDORIERERD Hifaw L ¥ o 0D
E0HH1016, ¥ FHSIE, HZSM-5DSEM
1% & Mo JE ¥ % HZSM-5 |Z$B3E8ER 1% 0 SEM {21258
LEWHERD SN hroizZ L H 5, MoAtHZSM-
5 EICH—ICHBILTCnwbZ R R L, 2, Mo
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AF—Dh2 XY OFEFRICSICHMEDO TR

% HZSM-5 [Z388: Lin# L 722 O IR R UFIH-NMR
BHIOKREP S, Si-OH RUTAI-OH & THNEAT
5%, Mo OFAELZWHZSM-S I L Td ¢
HbFhLAIEIET, Mo & OHE & O RIBATRE
KMz, 51T, MBI L o TERT 2KDEI,
Mo OEF=IZ A L TERMICHEIML, Mo & OH
# & ORICH R Sz, B OH EOKES A
HILRICHEET A2 &5, %L DBMoD—F
2 ZSM-5 DMIFLAICA Y, AlDBEEICH MR
OHE LT A LiEmTE 5,

& 512, BERH D Mo/HZSM-5 %> Re/HZSM-5 12
A7 UEHRLSI3ZKLEIZT AL, CORCO,DH
EL, #FORTEEDICIF LY, RUEVZED
FAKZEDERIIET 5510, B, Mo °Re il
BRAY UV ROBRORIKFELERT 51213, il
DBRTLIATRTIH 5B, BICSNIMEIDPLD
ICEWIZ o TVBEDPRRANL DI, FEDIT,
RISRIR OB D EXAFS fIE#1T o 72, BREEZK
10177 F, MofliilE% 2 ¥ U IR L 720
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Synthesis of Benzene from Methane in Catalytic Dehydrocondensation

— Templating Role of Catalyst —

‘Ryuichiro Ohnishi and Masaru Ichikawa
Catalysis Research Center, Hokkaido University

Dehydrocondensation reaction of methane forming aromatics and hydrogen was reviewed.
High activity and high formation selectivity of aromatics in the reaction were realized only
on selected catalysts. The necessary factors for central metal and zeolite support of the selected
catalysts were described. Catalytic activity kept unchanged for long time-on-stream when
CO, or CO was added in methane feed at 2~3 atmospheric pressure due to effective
removal of coke from catalyst surface by CO or CO,. Further, the route from methane to
aromatics and formation process of active phase of catalyst were discussed.

Keywords: methane, benzene, dehydroaromatization, Mo catalyst, Re catalyst, CO,
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BE, HESFIREAET S LI VIBEENE L CETL, HEEoET25 (&R
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CREERAE LSBT A END, SBA T
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E51Z, 4T A MR LY RAE R T
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BEE L KBEGTICBWTERICHEET s miEtY
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B AFRER T2 sERC AL FRE R

74 MR EBRRT 254, 471 MEFLAO
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SF Oy EIIEB I 7 2 FLE (configurational
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EE DD T Knudsen R OMHE L 138 B
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®1 ERAMROMILE, B&EY A X8 L UL

Sample Micropore Crystal Si/Al  Cu/Al Cu e;:::le:inge
size(A) size(um)® ratio ratio (%)°
Cu-MFI(S) 0.10 22 0.51 102
5.1x%x5.6
Cu-MFI(L) 1.29 20 0.50 100
Cu-MOR(S) 0.21 7.5 0.26 52
.5%7.0
Cu-MOR(L) 0.71 8.1 0.23 46

2 Calculated from the external surface area determined by N, adsor-
ption isotherms.
b Cu/Al X200

100,

a) n-hexane, Cu-MFI L b)2,2-DMB, Cu-MFI
80} -

60F
a0l L

20 =

100 I L Il 1
| d)2,2-DMB, Cu-MOR

NO conversionto N, / %

. 1 1
200 600 700 800 600 700 800
Temperature / K

1 n-hexane B X UF2,2-DMB I X 2 NO EHREBTLRIE
(O) Cu-MFI(S); (@) Cu-MFI(L); () Cu-MOR(S);
(M) Cu-MOR(L)

b, ¥4H54 MERONVZ (ICP) 28w
Th, HNEHEB (XPS) I2BWTH, Si/Al, Cu/Al
RZZZELTH Y, YA XDADOILEEE
P—REPE LTHELTHHLRRETLITES,
INLHE ETHOCETIA LIZL A NOEIRETR
BORERERIIRLZB, BEH L LTn-
hexane & Fi\72354121%, NOEALRITEZT A X
ST, EVWICREL—B& LA (H1a), —74,
2,2-dimethylbutane (2,2-DMB) % W /7-54121,
BE & M2 Kk Cu-MFI(L) D5 AINO B bERId % <
Wz 5N TWwW (F1b), £ 545, Cu-MOR filiff
TlX, n-hexane & 2,2-DMB D ¥4 5 % W54
Th, NOELEIHRTI A XIEKF Lk o7z
(B1c,d), [FREDERIER -octane & i-octane (2,2,4-
trimethylpentane) % HAW/BEIC BB INIZ19,

e o e
» o [
I T M 1

Effectiveness factor (1)

e
S}
—

1 i [ i
550 600 650
Terperature / K

B2 2,2-DMBIZ & 5 NOBFETIC BT 2 MEARIRE D
BN, (O) Cu-MFI(S); (@) Cu-MFI(L)

T22bb, Cu-MFI %H\7-34121%, n-octane T
EERT A A0BB IR LN WA, i-octane Tk
HOPIZKERDOFPENEEEZR LA, —FT,
Cu-MOR % F\W 35813 ER 1 A0 B L Bl
BENRDPo72, TS DERIIRILKEORANNG
FEELFFA MIFEIC I > THATE S, T4
bbb, 2,2-DMB ®i -octane DE/MNFF4 (0.62 nm)
IEMFI OMFLEE (0.51-0.56 nm) X Y KEWid,
MFLAHLEEEIIATA & £, AERIZERP T ORIE
EHHMEL o EZ ONDE, THITHLT, #
IbARZEOBNDTFENELT T4 MFEX YA EN
BaTiE, MILAIBEER S FUIERE S RLHE
A XOZBIF NV,
2,2-DMB/MFI % 2 oW TISER CRIE L7 K
JERE L ¥4 T A4 MERTED L RO 7-fEA TR
BOBREKEBEEZE2ICR L8, IS Cu-
MFI(S) OHAITiE, AR EITIZITIICEL
{, HEAEOERS T CRIBICEDIEbRL T
HIEERL TS, —HT, Ak Cu-MFI(L)D
AR L BT L 2 ), #2623 K Ti20.258
CETETLTNS, 2F ), ZORETIIAESR
Cu-MFI(L) FO2AEERRDODTH20 %L
PRIBICES L TWRVWOTH 5, Biald s
SHRBAVNEL R EDIIRICTEDOEHTH 575,
BB OBBEEREE L ) nEEERD E1
DHEFEREV2DTH 5B, THDL, BiRIZERE
BEER / AHUEBREOEIKEL2LDT,
Thiele 0K E < 2 1), MEASIREIINE 2 2,
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a) NO + 0, for 30 min, b) NO +n-octane + 0O, for 60
min, ¢) NO +i-octane + O, for 60 min. S: Cu-MFI(S),
L: Cu-MFI(L)

BE, Y4 XICEHHFNO, (1626 cm-1) &
NO;- (1598, 1567 cm~1) IZJRE & h B REE)E
8BEN, Tho0BEDIZIZR L TH o7, AR,
NO +n-octane + O, Jii# T C b 4 XICfbH 5
TREARERZIIZFALTHY, FROEBEICHRE
RALKFRE R RILKFE ORI kD 71—
PRI EIE &N /ze —H T, NO +i-octane +0,
WETDIR AT M VIEAEREY 4 ADENIC X DB
LPILRRDZ Lo 5 (spectrum c)o /MEd
Cu-MFI Tl -octane DI (CO, RCOO-)
B EHEICBE SN2, KR Cu-MFI TIENO,
£ (NO;—, NO,) F"ELRWEMETHY, i-octane
ROGEERITIZE A LB I Lo/, ZORE
FEDEILi -octane DIFAFIBRENTWE Z LT
BELTWLEEZLND, Thbb, NORO, X
Cu-MFI €4 7 1 F OMILNE B 5 ICHER L, &5
WERDCu A+ >~ L TNO,EEERT 5 &N TE
bo & AH%i-octane DILFUIIFER ICHIBR S N5 7
®, KiEglT Ei-octane ASERPERICHOHRT X
Lz, NO B FEICHEIN-OTHS ),
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DIFELWTHS ) P 1B IIHEENTH S, FA
1, IR E#HE ZR2 BB Lo TEL T4
MEFLADOIBABD TGEL 2 1, BRI EILHEL
FOHBEFEOI LN HY I B L ERM L,
41 WFLREEIC T 33l AFF L ORE
BAOBIE, Co-MOR ETHDFT/RVIZX B5NO
BFETTRE TS 52021, [5 12 NO FUGEBE I
TEERA A VBB DL BER LT H-MOR L
(R DOM/AL=0) Tid, FIBEEITEF S ME
BFRICLST, MANEBORBIR LRV,
Co 4 # Y RHWMEOBICON TRISHEBEIREL L2
A, FORBIELIA MERTFRICI>THLH
CRLRBZ EIbhI B, INERMOR(S) Tk, K
BEEIXCo 4 F VAHRBITH L CHEMAIICEEML 720
L2L, AERMORL) TIdSUCEBEIISEIET L
720 EZAY, MUBAEELFSFA P THCuA LY
B} LIIFEE, ReEE IS FEICIZE ALY
KLV CoBpiHCuBl L b HIFEHITEIC
HBEL L THREFEOXELZIIRTVOE, Cufl
CHRTHILAEESBEN S L2 RBELTWnE & E
ZAbNb, ZOMRIITRERA 4 ¥ OBFIZL >
THRALNEROFEENENT L L ERL TS,
Er54 bhICRBRENEBEAF VOBEREC
Lo TEF 74 M OFFMAEIENL, Ehizk
o THBEENBILT A LML NR TS, L
L, Co2+tk Cu2+DA 4 VEFZITITE A EED R
WOT, ARRAENEILL7-C & T LOER%E

FHHETERV, 20 L) RILHEBOREML, NO
ECoA F v OMVHEARICER LTS EE X
513, Co-MOR B & UFCu-MOR _FTHNO FiRHE
BEE (NO-TPD) #47-o7-& 2%, NOWCuA %
YINBCoAF v EIZINBRLPELTWAZ L
PHOPERo722D, TDCoAF v E~FEEEL
7=NO, A EEFENETICBR L TV 5 X9 Th
b PLODWREME LT, BENOEIZL-oTE
F T4+ OBRILEL/NE & ) ILHGEREET
L efEZz oMb, ) —D2DWEHIE, NO
BTFOUBEWERPLBERNOBE L E 2 /-8
£, BREIC L o TREOEMRbT 2L F— 2K
L7 bUEEEMET LB ELbhbE, —
7T, Cu-MOR EIZNOHFZFHIT LT A LR
Z&H5, Cu-MOR L THIFLAILEOEESR 6N
Bholl L LBETE D,
4.2 MEFLHEAICH T B RALKFEDOR R
ERoEyiz, ¥4 4 MIFLREEBUC B WTR
BLVING Ay —HPERELIERFLLVES
ZEEEZBE, AFFVEHEEHOKEVWSTF
DOB4E, HHEEI/NELL 2L LPFRTEXL,
BIZTRALKETH 7N v D & ) BARBHIRILK
E2BTHE LTRHWRES, FhEEISARET
BT LI DHIFLNIERANSES %5 T L% 5 2324,
EREZ, Cu-MFI L T7/asv s Ly 28Rl
HWTHRE LR, 7uanxvyTRERT A X0%
BIRSALVY, TF LV TIRELPIERY A
AOEENR LN, Kk Cu-MFI D5 29N Cu-
MFI iZ R TNO B LRIZE N & 2%bh o 7223,
IV v & BV GE OIEE IR ORBEERF T
%6 TR L72AS, A& Cu-MFI(L) DftiEARIR
BIT1DAT & 2 0 S SNEIoEERITERICEDR
TVRWI EAbh b, KEROREKEFEL RS
&, FUGRE QMo TRARETA X <
%0, FRISERESEWIISHRIEIERIEbR Ty
5T EERLTVD, OMBEARIREORBERS
HiE, LROBIRTEREBOMER (K2208) L
THY, BT LR TEOERICK LTS X
HCRR B, ZOBBEEEMRRORERFE,
LAMBAMCERIS & ) BT B, KEZERET
ANVF—%FHOL LBRITNITHBETE v, ERBIZ,
Al A RS & Thiele 2> b RO 7= E O SULHEBEE
BB BRBOBEBEILIANVF -1, £hEh,
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Selective Catalytic Reduction of NO by Hydrocarbon over Zeolite Catalyst :
Influence of Geometry-limited Diffusion and Adsorption-controlled Diffusion

Akira Shichi, Atsushi Satsuma, Tadashi Hattori

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

Although it has been reported that zeolite catalysts have high activity for the selective
catalytic reduction of NO by hydrocarbon, unique reaction field of zeolite micropore can
also have negative effect of diffusion resistance. In such diesel exhaust with using large
molecular size hydrocarbon as a reductant, de-NO, activity was hindered by the diffusion
determined by geometrical configuration between the diffusing molecule and zeolite pore,
i.e., geometry-limited diffusion. In the case of small molecule, on the other hand, it was
found that the excessive adsorptive interaction between diffusing molecule and exchanged
cation led to significant decrease in diffusivity, which resulted in the decrease in de-NO,
activity. In this case, the diffusion was controlled by the adsorptive interaction, i.e., adsorpion-
controlled diffusion, whose mechanism was entirely different from the geometry-limited
diffusion. Thus, zeolite diffusion was not only a physical phenomenon such as geometry-
limited diffusion but also a chemical phenomenon influenced by the interaction between
exchanged cation and diffusing molecule.

Keywords: Zeolite, HC-SCR, Diffusion, Geometry, Adsorption
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3rd International Congress
on Environmental Catalysis
(3rd ICEC)

December 10-13, 2001
International Conference Center of
Waseda University,
Shinjuku, Tokyo, Japan

The "3rd International Conference on Environ-
mental Catalysis" (3rd ICEC) will be held in December
2001, at Waseda University in Tokyo. This conference
follows the very successful first meeting in Pisa
(1995) and the second one in Miami Beach (1998),
with the scope aiming at promoting a global and
interdisciplinary approach to catalysis for a better
environment and quality of life. This basic theme
will be continuing at the 3rd ICEC, with a full 4-
day program of oral and poster sessions in a single
session format.
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TOPICS
- Catalysis for atmospheric environment: mobile

engine exhaust, NOX, SO,, particulates, VOC

- Catalysis for hydrospheric environment: BOD/COD,
NH,/NO;

- Catalysis for waste detoxification and recycling:
thermal/material recycling of plastics, spent
catalysts

- Catalysis for global environment: CO,, fluoro-
carbons, N,O

- Catalysis for green and sustainable chemistry

- Catalysis for reduction of hazardous chemicals
and endocrine disruptors: chlorinated hydrocarbons

- Catalysis for clean fuel production: desulfurization
of petroleum, H,-production, methane activation,
MTBE/DME, biomass conversion
/| IFIC_PROGR

In the respective areas, there will be presentations
by invited speakers and by general papers in oral
or poster sessions. Theselection of papers into
either oral or poster will be based on extended
abstracts.
REGISTRATION
Those who plan to attend the 3rd ICEC are to
fill in the Registration Form, which will be attached
in the final circular or will be down loaded
from here, and return it by October 1, 2001.
Nippon Travel Agency Co., Ltd has been appointed
as the official travel agent for the Conference
and will handle hotel accommodations.
Please contact:
Nippon Travel Agency Co., Ltd., International
Travel Dept.
3rd Fl. Shimbashi Ekimae Bldg. #1, 2-20-15
Shimbashi, Minato-ku, Tokyo 105-8606, Japan
Tel: +81-3-3572-8743 Fax: +81-3-3572-8689
PROCEEDINGS
The Proceedings of the Conference will be published
after a scientific review as a special issue of Applied
Catalysis B: Environmental, which will include
invited lectures and oral papers. Those who wish
publish a paper in the proceedings hould submit
their manuscripts by the first day of the conference.
The "Guide for Authors" can be found on the
web site of Elsevier.
LANGUAGE
All abstracts, papers and presentations must be
in English.
ORGANIZED BY
Environmental Catalysis Forum of Japan

UNDER THE AUSPICES OF

Catalysis Society of Japan
Research Institute of Innovative Technology for
the Earth
The Chemical Society of Japan
The Japan Petroleum Institute
Waseda University
RGANIZIN MMITTEE
®General Chair Eiichi Kikuchi (Waseda Univ.)
@Secretary Kohichi Segawa (Sophia Univ.)
®Program Chair Masakazu Iwamoto
(Tokyo Institute of Technology)
®Program and Publication Committee
Hideaki Hamada (National Institute of Materials
and Chemical Research)
Masahiko Matsukata (Waseda Univ,)
Koichi Mizuno (National Institute for Resources
and Environment)
Toshio Okuhara (Hokkaido Univ.)
Kenji Tabata (Research Institute of Innovative
Technology for the Earth)
®International Scientific Committee
J. Armor (USA) J. Blanco (Spain)
G. Centi (Italy) B. Delmon (Belgium)
C. Li (China) M. Misono (Japan)
I. S. Nam (Korea) D. Sanfilippo (Italy)
®International Advisory Board
G. Bellussi (Italy) M. Breysse (France)
R. Burch (N. Ireland) A. Corma (Spain)
R. Farrauto (USA) R. Howe (Australia)
E. Iglesia (USA) H. H. Kung (USA)
E. Lox (Germany) L. E. Manzer (USA)
S. H. Moon (Korea) M. Primet (France)
R. Prins (Switzerland) M. Shelef (USA)
R. A. Sheldon (The Netherlands)
M. Twigg (UK) J. €. Vedrine (UK)
J. Weitkamp (Germany)
B. Wichterlova (Czech Republic)
KEY DATES
Distribution of final circular: August 1, 2001
Deadline for early registration: October 1, 2001
Full manuscript deadline: December 10, 2001

I rd |
Professor Kohichi Segawa
Department of Chemistry, Sophia University,
7-1 Kioi-cho, Chiyoda-ku, Tokyo 102-8554, Japan
Fax: +81-3-3238-4350
Tel: +81-3-3238-3452
e-mail: k-segawa@sophia.ac.jp
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13th International
Zeolite Conference

Montpellier, France
July 8 - 13, 2001

Ogranized
under the Auspices of IZA, GFZ, FEZA

The Organizing Committee and the International Zeolite Association (IZA),
with the participation of the French Zeolite Group (GFZ) and the Federation
of the European Zeolite Associations (FEZA), address a cordial invitation to
participate in the 13th International Zeolite Conference (13th IZC) which will
be held from Sunday, July 8, to Friday, July 13, 2001 in Montpellier, France.
The Conference will be preceded by a three-day Summer School on Zeolites
in Poitiers and followed by a three-day Field Trip to natural zeolite localities
in the Massif Central.

ORGANIZING COMMITTEE

GENERAL CHAIRMAN  Frangois Fajula

SECRETARY Francesco Di Renzo
ENSCM, 8 rue Ecole Normale,
34296 Montpellier cedex 5, France
Tel. +33-0-467-14-43-23
fax. +33-0-467-14-43-49
e-mail: izc13@argon.enscm.fr

PRE-CONFERENCE SCHOOL
July 5 -7, 2001

The Pre-Conference School will be held from Thursday, July 5, to Saturday,
July 7, 2001, on the Campus of the University of Poitiers (South West of
Paris, 1 h 30 by train). Poitiers is famous for his historical heritage, monuments,
cellars (wines and spirits : Pineaun, Cognac, etc.) and culinary tradition as
well as for its architectural and artistic wealth (gallo-roman remains, gothic
architecture, roman and medieval art). Its university is one of the oldest in
France (1431). Attendees will be housed in residence halls. Fees (3000 FRF,
3300 FRF after April, 15, 2001) include accommodations for 4 nights, meals,
travel by train from Poitiers to Montpellier (Sunday, July 8), lecture notes,
etc... Attendance will be limited to 100. :

TOPICS AND LECTURES
"Process Chemistry”, A. Corma (Valencia)
Preparation of Zeolite Catalysts, 7. Roberie (Grace Davison)
Refining Processes : Setting the Scene, R. Jensen (UOP)
Catalytic Cracking, T. Habib (Grace Davison)
Hydrocracking, R. van Veer (Shell)
C4-C6 Alkane Isomerization, F. Schmidt (Sud-Chemie)
Base Oil Production and Processing, M. Daage (Exxon Mobil)
Aromatics Alkylation. Towards Clean Processes, F. Beck (Exxon Mobil)
Paraxylene Preparation. Catalysis Processes, F. Alario (IFP)
Separation of Paraxylene, A. Methivier (IFP)
Methanol to Olefins (MTO) and Beyond, P. Barger (UOP)
Phenol Hydroxylation and Related Oxidations, G. Bellussi (ENI)
Fine Chemical Synthesis - Setting the Scene,
J. De Voos, P. Jacobs (KU Leuven)
Aromatics Functionalization, 8. Ratton (Rhodia)
Fragrance Synthesis, W. Hoelderich (Aachen)
Pollution Abatment, B. Cog (Montpellier)
Round Table "Future Trends in Zeolite Applications"

FOR ADDITIONAL INFORMATION, please contact Michel Guisnet :
Chimie, Universit¢ de Poitiers,
40, av. du Recteur Pineau, 86022 Poitiers Cedex, France
Tel. +33-5-49-45-39-05
Fax. +33-5-49-45-37-79-
e-mail: michel.guisnet@univ-poitiers.fr

FIELD TRIP
July 14 - 16, 2001

The field trip will consist in the visit to several sites of geological and
mineralogical interest, providing an overview of the hydrothermal occurrences

of zeolites in the French Massif Central. The participants will leave from the
Conference Center at 17.00 on friday 13 July by bus and will be back at
Montpellier at 19.00 on monday 16 July. Hotel accomodations, breakfasts,
sandwich lunches, restaurant dinners, guided visits and bus travel are
included. The participants' luggage will be taken care of in the bus.

The field trip will include rock-hammering and mineral collecting, as well as
the visit to active and disaffected quarries. These activities cannot be considered
as completely danger-free, despite the efforts of the organizers to avoid every
objective factor of risk. The participants are required to strictly abide safety
regulations and to check that all risks are covered by their professional or
private insurance. Accompanying persons have to comply with these
conditions as normal participants. Some of the sites are only accessible by a
short scramble. Please check that your fitness allows you some physical exertion.
The participation fees are 2800 French Francs, or 426.86 Euros, per participant.

Most sites cannot accomodate in a safe way a large number of people. As a
c q the ber of particip is limited to 60. You are strongly
advised to contact the secretary of the field trip subcommittee
(Alain, Tuel@catalyse.univ-lyon1.fr) before registering to be sure that places are
still available. In the case you had registered for the field trip after the completion
of the participants' list, you will be promptly made aware of your unsuccessful
application and will be reimbursed of the field trip fees at your arrival at the
conference center.

A document on the geology and mineralogy of the visited sites will be provided
to the participants at the conference center. If you are unable to bring your
own geologist hammer and safety goggles, please inform the organizers, who
will be able to provide these items at a non-profit fare.

SCIENTIFIC PROGRAMME

The scientific programme will include 5 plenary and 6 keynote lectures, 146
oral and about 540 posters presentations, plus a still unknown number of
recent research reports. The conference presentations have been organised in
32 technical sessions.

PLENARY LECTURES
on topics of wide interest will be presented by leading experts upon invitation
by the Organizing Committee. The plenary lecturers include

PL-1- Monday 9h Ordered mesoporous materials - State of art and
prospects (F. Schiith)

PL-2- Tuesday 8h30 Clinoptilolite-heulandite: applications and basic
research (T. Armbruster)

PL-3- Wednesday 8h30 Evolution of extra-large pore materials (M.E. Davis)
PL-4- Thursday 8h30 Evolution of refining and petrochemicals. What is the
place of zeolites? (C. Marcilly)

PL-5- Friday 8h30 Is electron microscope an efficient magnifying glass for
micro- and meso- porous materials? (O. Terasaki and T. Oshuna)

KEYNOTE LECTURES
Six keynote lecturers have been selected by the Paper Selection Committee.

23-K-01 - Monday 16h20 Del d zeolites as active catalysts for processing
large molecules (A. Corma and V. Fornés)

01-K-01 - Tuesday 9h50 Pentasil zeolites from antartica: from mineralogy
to zeolite science and technology (A. Alberti, G. Cruciani, E. Galli, §.
Merlino, R. Millini, S. Quartieri, G. Vezzalini and S. Zanardi)

19-K-01 - Tuesday 16h20 Use of 1H NMR imaging to study the diffusion
and co-diffusion of gaseoushydrocarbons in HZSM-5 catalysts (P. N'Gokoli-
Kekele, M.-A. Springuel-Huet, J.-L. Bonardet, J.-M. Dereppe and J. Fraissard)
21-K-01 - Wednesday 9h50 Zeolite-based nanocomposites: synthesis,
characterization and catalytic applicati (B.V. R ky)

03-K-01 - Thursday 16h20 Application of combinatorial tools to the discovery
and commercialization of microporous solids: facts and fiction (J. Holmgren,
D. Bem, M. Bricker, R. Gillespie, G. Lewis, D. Akporiaye, 1. Dahi, A.
Karlsson, M. Plassen and R. Wendelbo)

30-K-01 - Friday 9h50 The local structures of transition metal oxides
incorporated in zeolites and their unique photocatalytic properties (M. Anpo
and S. Higashimoto)

Oral Presentations will be organized in four parallel sessions in adjacent
meeting rooms. Special care has been taken to synchronise parallel sessions.

Poster Presentations Four one-day poster sessions will be organized. The
posters will be on display in the Conference Main Hall where coffee breaks
and exhibitions will be held. Plenty of time and space will be available for
discussions of the content of the posters.
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TECHNICAL SESSIONS

01  Mineralogy of Natural Zeolite

01-K-01  Pentasil zeolites from antartica: from mineralogy to zeolite science
and technology, A. Alberti, G. Cruciani, E. Galli, S. Merlino, R. Millini, §.
Quartieri, G. Vezzalini and S. Zanardi

01-0-02 Natural zeolites mineralization in the Oligocene-Miocene volcano-
sedimentary succession of Central Sardinia (ltaly), P. Cappelletti, G . Cerri, M.
de Gennaro, A. Langella, S. Naitza, G. Padalino, M. Palomba and R. Rizzo
01-0-03 Cation location and its influence on the stability of clinoptilolite, M.N.
Johnson, G. Sankar, C.R.A. Catlow, D. O'Connor, P. Barnes and D.Price
01-0-04 The structure of Li—phi]lipsite, A.F. Gualtieri

01-0-05 I h of intermedi ilica sedi y phillipsite,
C. Colella, E. Torracca, A. Colella, B. de Gennaro and D. Caputo and M.
de Gennaro

01-P-06 Zeolites in impact craters, M.V. Naumov

01-P-07 Al ordering in a dachiardite framework, M. Kato and K. Itabashi
01-P-08 Chemical composition and ion-exchange properties of a natrolite from
Zahedan Region, Iran, A.R. Sardashti, H. K ian and M. Akr deh Ardakani
01-P-09 Physical, chemical and structural characterization of the volcanic
wif from the Maramures area, Romania, R. Pode, G. Burtica, S. Herman, A.
Iovi and 1. Calb

01-P-10 Heulandite group zeolites from the Paleogene fresh water lake
Blateshnitza Graben, Soutt Bulgaria, Z. Milakovska, E. Djourova and R.

Tzankarska
01-P-11 Isodimorphism of templates in zeolites. New crystal chemistry of
Icime and its analog V.V. Bakakij

02-P-20 Some aspects of NU-86 zeolite crystallization, S.V. Dudarev, A.V.
Toktarev, G.V. Echevsky, C.L. Kibby and D.J. O'Rear

02-P-21 Synthesis of zeolite Sr,K-ZK-5, P.C. Russell, S.L. Stuhler, A.L.
Kouli, J. Warzywoda and A. Sacco, Jr.

02-P-22 Evidence for in-situ directing agent modification in zeolite syntheses,
J.C. Vartuli, G.J. Kennedy, B.A. Yoon and, A. Malek

02-P-23 The influence of different silica sources on the crystallization
kinetics of zeolite Beta, W. Schmidt, A.V. Toktarev, F. Schiith, K.G. Ione and
K. Unger

02-P-24 Population balance: a powerful tool for the study of critical
processes of zeolite crystallization, B. Subotic, T. Antonic and J. Bronic
02-P-25 Synthesis of TMA-SOD from a novel type layered silicate by solid
state transformation, Y. Kiyozumi, F. Mizukami, Y. Akiyama, T. Ikeda and T.
Nishide

02-P-26 Direct conversion of bulk-materials into MFI zeolites by a bulk-
material dissolution technique, S. Shimizu and H. Hamada

02-P-27 Synthesis of a new microporous silicate using DABCQO-based structure-
directing agent, Y. Kubota, J. Plévert, T. Honda, P. Wagner, M.E. Davis, T.
Okubo, Ya. Goto,, Y. Fukushima and Y. Sugi

02-P-28 Heteroepitaxial connection of zeolites with different pore structures,
T. Wakihara, J. Plévert, S. Nair, M. Tsapatsis, S. Yamakita, Y. Ogawa, H.,
Komiyama, M. Yoshimura, M.E. Davis and, T. Okubo

02-P-29 Study of zeolite A crystallization from clear solution by hydrothermal
synthesis and population balance simulation, J. Bronic, P. Frontera, F. Testa,
B. Subotic, R. Aiello and J. B.Nagy

02-P-30 Synthesis of zeolite SSZ-35 using N-methyl hexahydro-julolidinium
salt as a new family of structure-directing agents (SDAs), Y. Kurata, T.-A.
o ka and H. H.

01-P-12 Evaluation of clinoptilolite tuffs from Russia as ion h

using NHy ions, LV. Komarova, N.K. Galkina, V.A. Nikashina, B.G. Anﬁlav
and K.I. Sheptovetzkaya

01-P-13 Mineralogy, istry and ion-exchange properties of the zeolitized
tuffs from the Sheinovets caldera, E Rhodopes (South Bulgaria), R. Ivanova,
Y. Yanev, Tz. Iliev, E. Koleva, T. Popova and N. Popov

02-P-31 The Fitting equation for zeolite crystallization with seeds, V.
Toktarev and S.V. Dudarev

02-P-32 Influence of the thermal of the al ysilicate gel precursor
on the zeolite nucleation, C. Kosanovic, B. Subotic and D. Kralj

02-P-33 Efficient co-templating roles of amines and amides admixed with

01-P-14 Synthesis of titani iobi and lum silicalite-1 by mi ve
heating of the mixed oxide xerogel precursors, W.S. Ahn, K.Y. Kim, M.H.
Kim and Y.S. Uh

01-P-15 Different silver states stabilized in natural clinoptilolites, N.
Bogdanchikova, B. C pcion Rosabal, V. Petr kii, M. Avalos-Borja
and G. Rodnguez-Fuentes

01-P-16 Physical-chemical and adsorptive properties of Armenia natural molnm
F. Grigoryan, A. Hambartsumyan, H. Haroyan and A. Karapetyan

01-P-17 The sorption equilibria in natural zeolite-aqueous solutions systems,
J. Peric, M. Trgo and S. Cerjan-Stefanovic

02 Zeolite Nucleation and Growth

02-0-01 Small angle X-ray scattering on TPA-Silicalite-1 precursors in clear
solutions: influence of silica source and cations, C.J.Y. Houssin, B.L. Mojet,
C.E.A. Kirschhock,V. Buschmann, P.A. Jacobs, J.A. Martens and R.A. van
Santen

02-0-02 Nucleation processes in zeolite synthesis revealed through the use of
different temperature-time profiles, C.S. Cundy, J.O. Forrest and R.J.
Plaisted

02-0-03 High yield synthesis of colloidal crystals of faujasite zeolites, Qinghua
Li, D. Creaser and J. Sterte

02-0-04 Colloid chemical properties of silicalite-1 nanoslabs, S. Kremer, C.
Kirschhock, P. Rouxhet, P.A. Jacobs and J.A. Martens

02-0-05 Atomic force microscopy (AFM) used to relate surface topography
growth mechanisms in SSZ-42, M.W. Anderson, N. Hanif, J.R. Agger, C.-Y.
Chen and S.I. Zones

02-P-06 Epitaxial overgrowth of MAZ onto EMT type zeolite crystals, A.M.
Goossens, V. Buschmann and J.A. Martens

02-P-07 The transformation of zeolite A and X into nitrate cancrinite under
low temperature hydrothermal reaction conditions, J.C. Buhl and C. Taake
02-P-08 Comparison of crystal linear growth rates for silicalite-1 in thermal
and microwave syntheses, C.S. Cundy and J.O. Forrest

02-P-09 Effect of initial hydrogel milling on Na-ZSM-5 synthesis, C. Falamaki,
M. Edrissi and M. Sohrabi

02-P-10 Synthesis and characterization of zeolite ZSM-25, S.B. Hong, W.C.
Paik, WM. Lee, S.P. Kwon, C.-H. Shin, 1.-S. Nam and B.-H. Ha

02-P-11 A study on t.he crystzlhzauon of a lamellar aluminophosphate APO-
M to a three-di hosphate APO-CJ3, K. Wang, J. Yu, Y. Song,
Y. Zou and R. Xu

02-P-12 Synthesis of nanosized offretite crystals, J. Hedlund and E. Kurpan
02-P-13 Silicon oxide plays a driving role in the synthesis of microporous
SAPO-11, Z-Q. Liu and R. Xu

02-P-14 Synthesis of nanocrystal zeolite Y and its host effect, H. Yang, R.
Li, B. Fan and K. Xie

02-P-15 Tailoring crystal size and morphology of zeolite ZSM-5, Ming Liu
and S. Xiang

02-P-16 Modeling of silicalite crystallization from clear solution, K.A. Carlsson,
J. Warzywoda and A. Sacco, Jr.

02-P-17 Interaction/synergistic effect of Mg2+ and Ba2+ on the size and
morphology of the zeolite L crystals, S. Ferchiche, J. Warzywoda and A. Sacco, Jr.
02-P-18 In-situ NMR study of mechanisms of zeolite A formation, M.
Smaihi, S. Kallus and J.D.F. Ramsay

02-P-19 Effects of synthesis parameters on zeolite L crystallization, Y.5. Ko,
S.H. Chang and W.S. Ahn

alky ium salts for the stabilisation of new AIPO,-n topologies, C. Borges,
M.F. Ribeiro, C. Henriques, M.T. Duarte, J.P. Lourengo and Z. Gabelica
02-P-34 Static synthesis of zeolite MCM-22, Y.-M. Wang, X.-T. Shu and M.-
Y. He

02-P-35 Synthesis of pure silica Beta by the conventional hydrothermal method,
W. Guo, J. Yao, Y. Luo and Qi. Li

02-P-36 Hydrothermal transformation of a layered silicate, Na-magadiite,
into mordenite zeolite, T. Selvam and W. Schwieger

02-P-37 In-situ diagnostic of zeolite crystal growth by real time ultrasound
monitoring, R. Herrmann, W. Grill, T.J. Kim, O. Scharf, R. Schertlen, M.
Schmachtl, W. Schwieger, C. Stenzel, H. Toufar and Y. Venot

02-P-38 Effect of ageing on the decomposition of tetra-alkylammonium ions
as studied by microwave heating, A. Arafat, H. van Bekkum, Th. Maschmeyer,
and J.C. Jansen

02-P-39 Synthesis of siliceous mordenite from system free of amine, X. Qi
X. Liu and Z. Wang

02-P-40 High resolution solid state MAS NMR studies on the role of promoter
(phosphate) in the nucleation and crystallization of Silicalite-1 (Si-MFI), P.R.
Rajamohanan, P. Mukherjee, S. Ganapathy and R. Kumar

02-P-41 The influence of concentration on the structure-directing effects of
diethylenetriamine in the synthesis of porosils, P. Behrens, V.J. Hufnagel and
A.M. Schneider

02-P-42 Synthesis of high-silica MWW zeolite, L.M. Vtjurina, S.S. Khvoshchev
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