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Figure 1 Schematic representation of (a) macromolecular-level porous materials such as zeolites, MOFs and COFs and (b) molecular-level porous
materials such as POCs; (c) chemical structures and cartoon representations of pillararenes used in the construction of NACs [20,36] (color online).
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Figure 2 Single crystal structure of EtP5¢ [57] (color online).
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Figure 3 Schematic representation of the adsorption of linear and

branched alkanes with a gate-opening behavior using EtP5a crystals
[59] (color online).
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Figure 4 (a) Structural representation of the transformation from
EtP5a to 1-Pe@EtP5 upon uptake of 1-Pe/2-Pe vapor mixture and the
release of 1-Pe by heating [61]. (b) Vapor sorption isotherms of EtP5a
toward linear pentenes. Solid symbols: adsorption; open symbols:
desorption (color online).
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Figure 5 (a) Schematic representation of the procedure to obtain
alkane-loaded EtP5 crystals. Alkane-loaded host-guest complex
crystals were prepared by immersion of EtP5¢ in bulk n-alkanes
followed by filtration of the resulting crystals. (b) Single-crystal
structures of C6@EtP5, CT@EtP5, C8@EtP5, and C16@EtPS [62]
(color online).
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Figure 6 Schematic representation of alkane-shape-selective vapo-
chromic behavior of EtP4Q1. In the X-ray structures, C=gray, O=red; H
atoms are omitted for clarity [55] (color online).
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Figure 7 Photographs showing color changes when 20 mg of
EtP4Qla crystals were exposed to different aliphatic aldehydes for
12 h [64] (color online).
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Figure 8 Single crystal structures of EtP6a (a) and EtP6S (b) [57,65]
(color online).
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Figure 9 Schematic representation of the styrene purification proce-
dure using EtP6 NACs and the reversible transformations between
EtP6S and St@EtP6 [65] (color online).
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Figure 11 Schematic representation of the structural transformations
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cyclohexane from L,@EtP6, and removal of cyclohexane from
Cy@EtP6 [72] (color online).
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online).
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Applications of pillararene NACs in adsorption and separation
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University, Hangzhou 310027, China
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Abstract: This review describes a novel kind of materials for adsorption and separation, nonporous adaptive crystals
(NACs), which are firstly mentioned and defined by us. Compared with traditional porous materials, NACs of
pillararenes can be synthesized easily, have good chemical, humid and thermal stabilities, are soluble in many common
organic solvents, and can be reused many times. Here, we focus on the discussion of pillararene-based NACs for
adsorption and separation and the crystal structure transformations from the initial nonporous crystalline state to new
guest-loaded structures during the adsorption and separation processes. Single-crystal X-ray diffraction, powder X-ray
diffraction, gas chromatography and solution NMR are the main techniques to investigate the adsorption and separation
processes and the structural transformations. It is expected that this kind of materials will show practical applications in
the chemical industry.
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