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This study explores the synthesis method for high—-Al containing zeolite and control the morphologies
of boroaluminosilicate catalysts, focusing on improving their synthesis and catalytic performance

In chapter 2, CON-type zeolites (CON-C) were directly synthesized from a synthetic gel containing
surfactant. CON-C were confirmed to exhibit smaller particles and larger external surface area
compared to those of the CON zeolites crystalized from surfactant—free—gels (CON). In the methanol-
to—olefin (MTO) reaction, CON-C showed a longer catalyst lifetime compared to the corresponding CON,
with maintaining a characteristic high propylene selectivity. A systematic investigation of the MTO
reaction and the spectroscopic analyses unveiled a dual role of surfactant during the crystallization

process, that control over the particle size and Al location.

In chapter 3, we have developed a novel direct synthesis method of the CON-type zeolite having
desired Al content by applying the interzeolite conversion, wherein precursor zeolites that possess
common composite building units (CBUs) with the target zeolite are employed as the Al and Si source
Initially, a single zeolite was utilized as a precursor, resulting in the successful synthesis of
a high Al CON-type zeolite (Si/A1=40). Finally, we developed a novel synthesis method of the CON-
type zeolite; blending of two types of zeolites, MFI and Beta, as starting material in the IZC
method led to the direct crystallization of the CON-type aluminosilicate with high Al content (Si/Al
= 20).

In chapter 4&5, the crystallization of CON-type zeolite with different Si/Al ratio and topology seed
crystal has been investigated. By using high-Al containing CON-type =zeolite seed, rate of
crystallization was the highest of those seed crystals. It was predicted that high—-Al containing
zeolite showed high alkaline stability, many nuclei reduced the period of nucleation ang crystal
growth. Interestingly, CON-type zeolite with high—-Al containing CON-type zeolite seed (CON_high-Al
CON seed) showed the formation of uniformly distributed crystals. The high stability of high-Al
containing CON-type zeolite seed in alkaline medium produced many nuclei, resulting in relatively
uniform crystallization. Catalytic properties in the MTO reaction was carried out. CON_high—Al CON
seed maintained a methanol conversion rate of over 80% for 14 h, whereas the analogous value of CON-
type zeolite obtained conventional method was 10 h. This longer catalytic life of CON_high—Al CON
seed would be due to the improved diffusivity of CON-type zeolite obtained conventional method

In conclusion, it was clear that surfactant and seed crystal playing a crucial role to control the
morphologies in the synthesis of CON-type zeolites, it exhibited a longer MTO catalytic lifetime.
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