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Hydrothermal Synthesis and Crystallization Mechanism of
a Novel Microporous Phosphate with Submicron Holes
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Abstract Microporous phosphate crystals with submicron holes HAP-TAP was hydrothermally prepared.
HAP-TAP is composed of two different crystals the hexagonal prism crystals and the layer crystals. Its mor-
phology was characterized by abundant submicron holes 0.4—0.8 yum distributing on the surface of hexagonal
prism crystals and the layer crystals growing in the holes. The process of crystallization was investigated by scan-
ning electronic microscopy powder X-ray diffraction XRD  infrared spectroscopy and energy dispersive
X-ray EDX spectroscopy. The hexagonal prism single-crystal HAP was obtained by adjusting the crystalliza-
tion time. The single-crystal XRD results showed that HAP is a novel microporous aluminum phosphate with a
formula of Als OH , PO, ; G,N,H;, 3 0.5H,0 and two-dimensional open-framework structure. EDX results
showed that the layer crystals located in submicron holes were titanic aluminum phosphates.
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Fig 4 SEM photos of HAP-TAP samples with crystallization time of 1 a
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Table 1  Structure data of HAP hexagonal prism crystal
CsHi3 AlsNsOs0 5P;

Empirical formula

Formula weight 1029.07
Wavelength 0.071073 nm

Crystal system Monoclinic
Space group C2 ¢

a=2.6832 16 nm a=90°
b=1.57359 nm [=101.748 10 °
c=1.5882 9 nm y=90°

Unit cell dimension

Volume 6.565 6 nm’
4 8
Calculated density 2.082 mg m’

HAP
Als- OH 2 PO4 7 C2N2H10 3 0.5H20 6

0.4 nm
0.35 nm

Pore diameler 0.35 nm
o .

SpACIng
0.4 nm

Interlamellar

6 HAP b
Fig 6 Ball and stick representation of the structure of HAP

crystal along the b axis the red blue and green

represent O Al and P respectively
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Fig 7 The scheme of crystallization mechanism of HAP-TAP
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