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Zeolite-like AFI aluminophosphate (
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) single crystals (up to 2-3 mm along c-axis) have been grown by the hydrothermal synthesis [
] at 463-483 K during 10-50 hours, starting with the gel of the molar composition 
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, triethanolamine being used as a template instead of triethylamine. These regular porous dielectrics can be used as host matrices to design a wide variety of unique nanocomposites by infiltration of their voids and channels with guest substances [
], because their framework with one dimensional nanochannels is free from exchangeable cations. These parallel channels with the inner diameter 0.73 nm are formed by 12-membered rings of (Al,P)O4 tetrahedra and oriented along c-axis of the crystal (fig. 1). Ideal unit cell framework formula of AFI is Al12P12O48, unit cell parameters are a=1.37 nm, c=0.84 nm.

The AFI crystals have been characterized by IR spectra measurements. The broad band at ~1000 cm-1 (fig. 2) has been assigned to the asymmetric stretching vibrations of the T–O bonds in TO4 tetrahedra and is characteristic for all zeolites and zeolite-like materials. This band is, however, shifted by ~100 cm-1 in AFI (
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) crystal, if compared to aluminosilicate zeolite NaA. This considerable high-frequency shift is due to the difference of the T–O bond lengths: the P–O bond distance in zeolite-like AFI aluminophosphate is shorter than either Si–O or the Al–O bond length in zeolite NaA. The band at 3550 cm-1 corresponds to the OH-– groups in the hexagonal prisms of the hydrated AFI framework; the band at 3350 cm-1 is probably due to the H2O molecules. 
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Fig. 1. Structure of the zeolite AFI [
].
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Fig. 2. IR spectra of zeolite NaA (1, 2) and AFI (3) samples (1, 3 – suspension in oil on KCl substrate, 2 – pressed pellet with KBr). 
Fig. 3. Temperature dependence of the electrical conductivity for AFI single crystals before (1) and after (2) annealing at T = 900 K.

The current – voltage characteristics of zeolite AFI single crystals measured in the voltage interval 20 – 200 V satisfy a power law 
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 (typical for other zeolite types [4]), where 
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 for initial (as-grown) crystals and 
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 for the annealed samples. Figure 3 shows the estimated DC electrical conductivity as a function of temperature for the zeolite AFI single crystals before (curve 1) and after (curve 2) annealing at T = 900 K during 5 hours, resulting in removal of organic species from zeolite channels. The decrease of the electrical conductivity with temperature could be attributed probably to the dehydration process. 
In conclusion, large AFI single crystals were obtained and characterized by optical and electrical measurements. These regular porous dielectric matrices can be used to design novel nanocomposite materials.
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