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[X]1 XRD patterns for interzeolite conversion of FAU type
zeolite (Si/Al = 23) into *BEA type zeolite at various
crystallization times with TEAOH/SiO, ratio of 0.2.
Crystallization time: (a) 0 h, (b) 2 h, (c) 12 h, (d)
24 h, (e) 27 h, (f) 33 h, (g) 36 h, and (h) 144 h.

F1 Interzeolite conversion of FAU type zeolite in the presence of various SDAs.

Synthesis conditions? Product
Runno. o T oF FAU  SDA/SIO, NaCl/SiO, Time/days Temp./C Phase Bulk
Si/AIP
1 12 0.2(TEAOH) 6 140 *BEA 11
2 23 0.2(TEAOH) 6 140 *BEA 21
3 38 0.2(TEAOH) 6 140 *BEA 33
4 23 0.1(TEAOH) 14 140 *BEA
5 17 0.2(TMAOH) 6 140 RUT 17
6 22 0.2(TMAOH) 6 140 RUT 20
7 28 0.2(TMAOH) 6 140 RUT 28
8 16 0.5(Choline) 0.2 7 125 LEV 8.8
9 22 0.5(Choline) 0.2 7 125 LEV 12

2 H,0/Si0, = 5, under static condition, ® Determined by XRF.
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[X]2 Crystallization curves of *BEA type zeolites from (@)
FAU type zeolite and (O) SiO,/y-Al,0; with
TEAOH/SiO, ratio of 0.2.
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3 Proposed mechanistic pathways involved in
hydrothermal conversion of FAU into *BEA type
zeolite and formation of mesoporous material.
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[X[4 XRD patterns of mesoporous products prepared
from intermediate phases obtained at different
crystallization times: (a) 2 h, (b) 18 h, and (c) 24
h. The asterisk denotes the typical peak of *BEA
type zeolite.
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[XI5 FT-IR spectra in the OH stretching region (A) and
their magnifications (B) for mesoporous products
prepared from intermediate phases obtained at
crystallization times: (a) 2 h, (b) 18 h, and (c) 24 h.
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obtained: (a) FAU, (b) *BEA (Run no. 2), (¢c) RUT
(Run no. 6), and (d) LEV (Run no. 9).
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32 Interzeolite conversion of FAU type zeolite in the presence of BTMAOH.

Synthesis conditions?

Product

DHE—FTHE S5 72 (Run nos. 12,13), X D{KIET

Run no. ‘Si/Al of FAU BTM?%H/ Additive/SiO, Time/days Temp./C Phase Bulk Si/Alb

10 23 0.2 10 170 Am.

11 23 0.2 14 170 Am, MTN

12 21 0.2 0.05(NaCl) 10 170 MTN 22

13 23 0.2 0.05(NaCl) 10 170 MTN 22

14 21 0.2 0.05(NaCl) 21 120 Am, FAU

15 21 0.2 0.1(NaCl) 21 120 CHA 17

16 16 0.4 0.05(NaOH) 14 125 OFF

17 23 0.4 0.05(NaOH) 1 125 OFF 7.6

18 31 0.4 0.05(NaOH) 1 125 OFF 8.0

a H,0/Si0, = 5-5.5, under static condition, ® Determined by XRF.
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[X]7 SEM images and 13C CP/MAS NMR spectra of various
zeolites obtained in the presence of BTMAOH: (a)
MTN (Run no. 12), (b) CHA (Run no. 15), and (c)
OFF (Run no. 17). Asterisks denote spinning side
bands.
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[X]8 Interzeolite conversion process of FAU type zeolite
into LEV and CHA type zeolites.
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[X]9 Zeolites obtained by the interzeolite conversion of
FAU type zeolite.
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Interzeolite Conversion — Design and Synthesis of Zeolite —

Masaya Itakura?, Yasunori Oumib, Yusuke Ide?, Masahiro Sadakane?, and Tsuneji Sano?

a) Department of Applied Chemistry, Graduate School of Engineering, Hiroshima University

b) Life Science Research Center, Gifu University

Interzeolite conversion, hydrothermal conversion of one zeolite into another, was investigated
by the use of FAU type zeolites with different Si/Al ratios as the starting material in the
presence of a variety of structure-directing agents (SDAs) under various synthesis
conditions. As compared to amorphous materials, the use of FAU type zeolite showed a
short induction period and a fast crystallization rate. These results suggest that the
dissolution of FAU type zeolite with a specific SDA provides locally ordered aluminosilicate
species (zeolitic fragments, nanoparts) that assemble and evolve into the particular zeolite
framework. The presence of such nanoparts was confirmed by analyzing mesoporous
products which were prepared from the intermediate phases involved in the hydrothermal
conversion of FAU type zeolite into *BEA type zeolite in the presence of cetyltrimethylammonium
cations. We succeed in synthesizing 6 kinds of zeolites of MTN, RUT, *BEA, CHA, LEV,
and OFF type zeolites with different frameworks so far. It became clear that under milder
synthesis conditions, we can synthesize zeolites such as CHA and LEV type zeolites, whose
framework structures are similar to that of FAU type zeolite.

Keywords: Interzeolite conversion, FAU type zeolite, Nanoparts, Hydrothermal synthesis,
Structure-directing agent





