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ethyl-N-methyl-5,7,7-trimethyl-2-azoniahicyclo-
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Crystal chemical data:

Framework density:

Channels:

4.1

3.8

Framework viewed along [001]

Type material data

ISP

8-ring viewed along [100]

1 (C1oH, N, [B,Si304,]-RTH
CyoHy; N = pentamethylpiperidinium
monoclinic, C2/m

a= 9.659A,b= 204614, c= 9.831A, B = 96.58°®

8-ring viewed along [001]

16.6 T/1000A°

[100] 8 3.8 x 4.1 <> [001] 8 2.5 x 5.6%
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¥, 55N 72[B]-RUB-13 OFH&HLEIE SI/B 1120 12
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RIS L7z ZORBET, FEiTikx7: [PMP i
SDA & L TRTHEEDHIZHS- LT ] Lid

SAh{lo7
4.3 L& SDA D#%ET

[BI-RUB-13 OAHGRIZH LT, BEREIVHELL

% [1 SiO, : 0.25 H3BO; : 0.25 SDA : 100 H,0 :
2 EDA] & L, {4 SDA & L T, N-methyl-
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100 H,O : 2 EDA, SDA = (a) PMP, (b) MP, (c) PI,
(d) HML.
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RTH 5854 O 10 BEAHED 2 RO ¥ — 7 H55ERR S
, —HARTHEIY + 7 4 MR b L2 %
EE; Lto COERTIERTH M E 28T 5 7
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5.2 FEERDIIER
ke LT T A RTH ffd& (245 b3
Bl HELZ, MHiEHEEMNASZ L TRTH
WX F 74 bAOFEEALAMEE S NS Z & 2 HIFF L
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BBGRIZ2 wi% OFEREFEINZ 5 2 LT, KEa%x
RTH #3125 LT 5 2 & 23T & 72, Hw/-ff
il PMP/EDA Z 4 % 2 CTHK L 72[B]-RUB-13
(Si/B = 23) & B L7=bDTH 5,

53 KDE

4.1 Tik~<72 % 5 IZPMP/EDA % f§i [ ¥ % [B]-
RUB-13 DHBRIZBWT, KOEDPZWIIH N
RTHHEZ R L LR T W EDHRICE D W, Si

2R HKDEE200 & L, 2 wt% OFE ST
NaOH & DOMEf 47 o 720 FURFE VAL ILIE [1
Si0, : 0.25 H;BO; : 0 ~1.0 NaOH : 200 H,0] &
L720 [M4|2XRD /%% — > %$, NaOH&E#% 0.5
VLEICT % EHEDERD TR S 117223, NaOH @
EH30.2 D34, HAHCTRTHRGEDSH SNz, DR
X, ARREBER WS ZE %<, RTHH
Y I A FOFERALITED) L7z, HERES oW, K
BLONaOHDMBASEETH B Z Lo 72,
ZOLHIESNZRTHIIE S 5 1 b %[B]-TTZ-1
(Tokyo Tech Zeolite) & A1) 7220,

[B]-TTZ-1 DRI FIEREE L CTIL0.5 ~4 um ARED
BTEEE SN, SDA Z w7284 (0.5~10 pm)
I AET/RENZ Edbhot: (l )o 29Si MAS
NMR B X OF1IB MAS NMR A-<%7 }JLIZSDA %

HWTEB LG E RO ANRY PV EIRLT:

(K5),
*: a-quartz
1 (d)

2 N
z
g * (c)
£

(b)

(a)

M B e U
5 10 15 20 25 30 35 40

2 theta (Cuka) / deg.

M4 Namx 2z TR L72[B]-TTZ-1
JEHREVHEELE ¢ 1 Si0, : 0.25 H3BO; : x NaOH :
200 H,0, x = (a) 0, (b) 0.2, (c) 0.5, (d) 1.0.
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Sy | 2Si-NMR 11B-NMR
’ N' y 4 aos) trigonal
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>,'A\0“..’ -r—=~“- I p—
i"'ﬂij‘%{j:»ﬁ Tam e .

[B] -TTZ-1

o 2°Si-NMR . 1B-NMR
] trigonal

Q*+Q* (1B)

X5 [B]-RUB-13 &[B]-TTZ-1 D SEM1%, 29Si MAS NMR
BLUB MAS NMR AX7 h)L

5.4 EERDRE

RTHEIY A F A FDSDA 7)) —HFHIZ BT
RIS INZ, A—71 naa’f[ﬁ%ﬁ‘?o
MG 2 IR, 24 RERIFHFE L 7ot i b 2 3l 72
&, REFEREOANMERR S NIz EH, FREIE
ARG L, BIERET 5 L ENDD, KE
BT pH 2N 2 & b B ) R ISR E R
PRI T 5 b OO E L ToMWE ik
LTJB 0, L LTELTA bofERLEBITTW

REIED D 5o H5E, TEASM 2 MR 725, RRHE

(E“CW?’#LT L% 9 &RDpH DMK T b G &
DWEHLTCLE D) ZOOMEMEDIZE L KT
Z)U)“C i&wﬁ‘k%‘x_%hé TS O E 2 P15

MY B 721U, R OMEL - GRITE - A
B EREWICHEEL TW L ZEPRETHY, H
TEREIHT® 5o

6. NTORFEERTHEEHFS1 FOBEHESDA
7U—EK

RTHEI X & 1y f BREE DO SDA 7 V) — &2 AL
DHLATZ, [BI-TTZ-1 DA IVHIIT IV I =7 4
JBE LTHBET VI = L &Nz 72L 25, RTH
MCHET 2 ¥ — 27 2SXRD » SHE s 2%, JE
EDLL CIELTEY, [ALB]-TTZ-1 DA
SO LRPLETHD I EDH o7,

PMP /EDA % il % &I2BWT, [AlB]-RUB-
1313 ALDEDD V) B R TERDES
ThbHEVIHAREEBT W, 2 TSi/AlHIZ100

(c)

(b)

Intensity / cps

T

5 10 15 20 25 30 35 40
2 theta (Cuka) / deg.

6 [M,B]-TTZ-1 DXRD/$% —
= (a) Al, (b) Ga, (c) Fe

BLU200128D, FHEHOEE S wit% 3R LT
B EAMTs ZOFER, W CRTHEE~DE

ERFESEAHE Z - 72 GO EAISDA 71 —
BARICBWTCIIIFFICRE W EL 52 TWwbH I L

AR S N7220, 29S8 MAS NMR B X U1IB MAS
NMR Z~%Z b VIE[B]-RUB-13 L [AEETH V), bk
LA I > TWDE 2 L & L7z, 27A1
MAS NMR A7 MVIZIE, BN 4BURLO ALLIZ
kT2 v =T =L, BERICAID
BAZINTWAZ EDNERTE 7y NH;-TPD O 7
07 7 A WiE350 CRAEIALSARAE 1T HR T 5 € —
7%RL, RRTVEEEERELL T b 2 L R
L7720 H3AASI/AL = 100 TH#LL 72[Al,B]-TTZ-1

DY, ERIHRDSiI/ALIZ108, BE130.13
mmol/g TH Y, IERED Al 2 E & LTHHL
TWBZEDbhrosTz,

[Ga,B]-TTZ-1 DEWEMET L7z L 2 A, Mi—, fk
AASi/Ga = 200 D & & DA HEMTRTH #iE )15
517z, [Fe,BI-TTZ-1 DA QI $LA 725, B
L Twizw ([6),

WIRIZSSZ-50 4 4 7, T hbbhvEraEnh
WRTHH 7 )V 3/ 7 A BRIBEO SR HLA TS,
I LAY EZEEEFRWRTHE 7 VI /7
AR, THIE N TR WM S AL E
Wx SDA L LTAEINT W70, GlTED
YESE TN TV, [A-TTZ-1 DEKRDOBEIZIE
[B]-RUB-13 ZFEALERIZ X O iR TWMBL L 72d D
(Si/B > 250) #fHEfGL & L TRz, BURHE IVHIEY
HiE 1 Si0,: 0.0025 ~0.1 Aly(SO,)5 : 0.2 NaOH :
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AL _____ SilAI=(200)
e A A SilAI=(100)

-,4ﬁmA__~,N_JL~JLﬁﬂxix_fJtdnuw,/\ﬂdkh,dvmﬂ,\st'=57(7m
MM SUAL= 41 (50)

e . SiIAI=(30)

Intensity / cps

e T e SIAL = (20)
S s W/ YERC L)

WL,__W Si/Al = (5)

5 10 15 20 25 30 35 40
2 theta (CuKa) / degree

X7 Al®mZZZ THELZ[A-TTZ-1
JERREVHLEEIE © 1 Si0, 1 0.0025-0.1 Aly(SOy); :
0.2 NaOH : 200 H,0. Si/Al = HFEPI(HAA L)

200 H,O, FfifkSs wt% | & L7z, K7TIZXRD /Y%
— VERRT . FOE,B 7)) — D4 Tl Si/AL
=41, 57 LTV 2 DL WHEL TIAL-TTZ-1 2%
FE b L7220, Al & B OIAFRTIIEAASI/AL =
100 ~200 £ V&) A5 TOHAR, [AlB]-
TTZ-1 HF 51720 BHAFT 5L, RTHEEHIC
BERMICBAWMYAFNTL T BIFET T,
HABIZEI D HFSI/B = 20/ EDBASEA END),
WL LTERBHAODED Al LHPEA SN o
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Synthesis of RTH-type Zeolites without Using Organic Structure-Directing Agents

Toshiyuki Yokoi, Masato Yoshioka, Hiroyuki Imai, Takashi Tatsumi
Chemical Resources Laboratory, Tokyo Institute of Technology

Recently, 8-membered ring zeolites and zeotype materials have attracted much attention in
the expectation of selective catalysis due to their small pores; e.g., they could be good catalysts
with high selectivity for lower olefins in the methanol to olefins (MTO) reaction. We have
possessed interests in the RTH-type zeolites because they have two-dimensional 8-
membered ring channels and also cages that can accommodate reaction intermediates. However,
since the discovery of this zeolite, intensive studies on the synthesis and application have
not been done because the original synthesis method is based on the use of expensive and
elaborated organic structure-directing agents (SDAs). Therefore, the preparation of various
metallosilicates, the development of organic-SDAs-free synthesis route and their catalytic
applications have been hardly achieved.

Here, we report the synthesis of metallosilicates with an RTH-topology by using the organic
SDAs according to the original procedure with modifications. Furthermore, an organic-
SDAs-free synthesis route to the RTH-type zeolites has been newly developed. The
addition of the RTH-type zeolite as seeds into the mother gel was essential to the organic-
SDAs-free synthesis.

Key words: RTH-type zeolite, SDA-free synthesis, metallosilicates





