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Figure 1 (Color online) Two different crystallization pathways of ZSM-57 zeolite: nonclassical (Na medium) and classical (K medium) [16].
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Figure 2 (Color online) Structure of Cs-ANA (left) and Na-ANA
(right) (hydration water not shown). Cs and Na occupy distinct sites in
the framework [59].
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Figure 3 (Color online) The combination of different organic templating agents and cations directs the synthesis of zeolites with distinct topological

structures [68].
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Figure 4 (Color online) The synergistic combination of inorganic
cations (Na+-Cs+, K'-Cs', Li+-Rb+) and TEA" directs the formation of
RHO-, KFI-, and OFF-type zeolites [73].
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ions [20].
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Figure 6 Crystallization time of various zeolites with and without
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Figure 7 (Color online) Mechanism of anion-TPA" spatial interaction
on silicalite-1 crystallization rate [35].
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Table 2 Mechanism of anion influence on zeolite crystallization
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Figure 8 Schematic presentation of the curvature changes according
to the charge density that occurs in the silica-surfactant interface during
the phase transformation [19]. (a) Lower curvature hexagonal structure;
(b) intermediate state between hexagonal and cubic structures;
(c) higher curvature cubic structure.
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Figure 9 (Color online) Schematic representation of the mesophase
transformation of silica precipitated in H,SO, then ion-exchanged with
NaSCN [49].
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Figure 10 (Color online) Schematic diagram of the spatial relation-
ship between anions and CTEA" [50]. (a) SO427; (b) CI'; (c) Br;
(d) NO; ™.
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Abstract: As two core categories of porous materials, zeolite and mesoporous silica are widely applied in fields such as
catalysis, adsorption, and separation due to their unique pore structures and surface properties. It is crucial to regulate
their structure and composition to achieve a precise design of material performance. Introducing inorganic ions
(including cations and anions) into the synthesis system offers an effective route to tailor product morphology,
composition, and phase selectivity. This review systematically elaborates on the roles and mechanisms of inorganic ions
in the synthesis of these materials and provides an outlook on future development directions in this field.
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