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Rapid Synthesis of Low-Silica Chabazite Zeolite with the Addition of Heterogenous Seeds
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Abstract: Pure-phase low-silica chabazite zeolites were rapidly synthesized by the addition of heterogenous seeds
(zeolite T) without organic structural directing agents (OSDAs). Structural properties and morphology characteristics
of the products were characterized using XRD, SEM, TEM, Al MAS NMR and UV Raman spectroscopy.

Crystallization process of chabazite and the various parameters such as seed content, n o /ngo , ny0/ngo, and

alkalinity on the crystallization of crystals were investigated in detail. The formation mechanism of chabazite
zeolite induced by zeolite T seed was also discussed. Only zeolite L. was formed in the in-situ synthesis system
while pure chabazite zeolite was fast obtained by adding a certain amount of zeolite T into the gel. The six-
membered (6R) and four-membered rings (4R) released from the dissolved zeolite T under certain hydrothermal
conditions rapidly formed the characteristic unit of chabazite zeolite (CHA cage), which inhibited the formation of

the characteristic unit and characteristic cage of zeolite L. (the CAN cage without four-membered ring).

Keywords: chabazite zeolite; hydrothermal synthesis; heterogenous seeds; OSDA-free
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Table 1 Properties of products obtained under different synthesis conditions

No. Seed concentration / % (w/w) T/h naolnso,  nwolnso, SUA  Average size / pm®  Crystalline phase’
Pl 0 2 0.06 16 — — Am

P2 0 6 0.06 16 1.86 ~0.1 L

P3 0 8 0.06 16 2.01 ~0.15 L

P4 0 12 0.06 16 1.88 ~0.2 L

P5 0 16 0.06 16 1.86 ~0.25 L

P6 0 24 0.06 16 1.83 ~0.3 L

P7 0.5 0 0.06 16 — Am

P8 05 2 0.06 16 1.98 ~15 CHA
P9 05 6 0.06 16 1.99 ~15 CHA
P10 05 8 0.06 16 1.94 ~15 CHA
P11 0.5 12 0.06 16 2.03 ~15 CHA
P12 05 16 0.06 16 1.86 ~2 CHA
P13 05 24 0.06 16 1.94 ~25 CHA
P14 1 8 0.06 16 1.87 ~15 CHA(T)
P15 0.5 8 0.02 16 2.15 ~1 CHA(T)
P16 05 8 0.04 16 2.00 ~15 CHA(T)
P17 0.5 8 0.08 16 1.89 ~2 CHA
P18 05 8 0.10 16 1.76 ~2.5 CHA
P19 05 8 0.06 12 1.65 ~1 CHA(T)
P20 05 8 0.06 20 — — Am

* Synthesis time; " EDX characterization, the Si/Al ratio was the atomic percentage ratio of two elements; ° SEM characterization; * XRD

characterization; * Amorphous phase
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