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Synthesis of Zeolite with High Durability using the Interzeolite Conversion
Method and its Application to NH,-SCR Catalyst

Tsuneji SANO

Small-pore zeolites composed of 8-memberd ring windows are one of the most attractive structure series of

zeolites. They exhibit high catalytic performance in the selective catalytic reduction of NOx with ammonia for

purification of diesel emission and the light olefin production from methanol. As these processes are performed at

high reaction temperatures in the presence of steam, however, an improvement in the thermal and hydrothermal

resistance of zeolites is a critical issue for developing high-performance zeolite catalysts with high catalytic

activity and selectivity. Here we report syntheses of phosphorus-modified small-pore zeolites with high thermal/

hydrothermal stability by hydrothermal conversion of FAU zeolite in the presence tetraalkylphosphonium cations

as both organic structure directing and phosphorus modifying agents. We succeeded in synthesizing various

phosphorus-modified small-pore zeolites with different framework structures and the phosphorus modification

degree could be controlled. It was also found that the phosphorus-modified small-pore zeolite catalysts exhibited
good catalytic durability and hydrothermal stability on NH;-SCR process.
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Dealumination of zeolite
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Fig.1 Effect of various alkali metal cations on
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Table 1 Zeolites obtained by interzolite transfomation of FAU using various OSDAs
Zeolite Framework ~ Composite building unit Syntheis with N-OSDA Synthesis with P-OSDA
structure (CBU) N-OSDA Temp. [C] P-OSDA Temp. [C]
Starting FAU
(7.4X7.4 A) @ @
sod
*BEA TEAOH 140
(6.6X6.7 A) - @ @ @
or bea
OFF - @ ® @ BTMAOH 125
(6.7X6.8 A) d6r  can ome (+NaOH)
N AAS
dsc
MEI @ TMPOH 125
(6.7X6.8 A) R (+NaOH)
mel1
MFI TBPOH 170
(5.3X5.6 A) @ § @7 W (+NaOH)
mor  cas mfi  mel
CHA - BTMAOH 125 TEPOH 150
(3.8X3.84) D %? (+NaOH)
dér cha TMAdaOH 150
(+NaOH)
LEV CholineOH 125 TMPOH
(3.6X4.8 ) (+NaOH)
DMPOH 170
(+NaOH)
AEI DEDMPOH 150 TEPOH 150
(3.8X3.84) (+NaOH) (+NaOH)
AFX [Dab-4] (OH)2 140
(34X3.84) (+NaOH)
GIS TMPOH 125
(3.1X4.54) (+NaOH)
RUT - @ @ TMAOH 140
rte rut
MTN BTMAOH 170
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Fig. 6 Relative crystallinity of P-modified small pore
zeolites with different P/Al ratios after calcination
at various temperatures for 1 h
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hydrothemal treatment
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the NH;-SCR of NOx reaction
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Fig.11 (A) Retention rate ((black) relative crystallinity, (vacant
sruare) relative pore volume and (gray) framework
alumium ratio), (B) ¥’A1 MAS NMR spectra and (C)
UV-vis spectra of Cu-loaded AEI zeolite catalysts after
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