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Roles of an Organic Structure Directing Agent on the
Synthesis of LTA and Their Dependence on Si/Al Ratios

Tetsuya Kodaira* and Takuji Ikeda™*

*Nanosystem Research Institute, National Institute of
Advanced Industrial Science and Technology (AIST)
**Compact Chemical System Research Center, National Institute of
Advanced Industrial Science and Technology (AIST)

ZK-4 zeolite has an LTA framework structure with Si/Al=1-3. It can be synthesized by using an
organic structure directing agent (SDA), tetramethylammonium ion (MesN V). Its role, however, has
been not made clear up to now. Analytical results of powder X-ray diffraction patterns of as
synthesized ZK-4s suspect us a MesN™ in a sodalite cage plays a role to support and stabilize the
structure of the sodalite cage from its inside. With the Raman spectroscopy method, the Raman peak
positions at ca. 490 cm ™~ %, which is related to average T-O-T (T=Sior Al) angles of zeolite frameworks,
were invariant to the Si/Al ratios of as synthesized ZK-4s. However, those of SDA removed ZK-4s
depend on their Si/Al ratios. The optimized average T-O-T angle realized by the existence of MesN ™"
enables us to synthesize ZK-4 zeolites. Roles of MesN™ as an SDA are also discussed considering the
previous results, e.g. crystal structure of SOD synthesized by using MesN ™.

Key words: ZK-4, LTA, Si/Al ratio, organic structure directing agent, synthetic mechanism
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