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Abstract: CF phase( NaAlSiO,) “s structure and physical properties has attracted a wide attention however the high
pressure behavior of nepheline is quite unclear. For further understanding on the occurrence of the alkali metal in CF
phase investigation on the compressibility of nepheline NaAlSiO,( P6, Z =8) at room temperature with pressure up to
20 GPa has been carried out by using diamond anvil cell and synchrotron X—ay diffraction. No phase transition of nephe—
line occurs in present experimental conditions and its parameters of isothermal equation of state are V,=0.715(2) nm’
K,=53(3) GPa K’=4.1(3) . The compressional coefficients are 3. 8( 1) x10~ nm/GPa for the a axis and 2. 42( 6) x
107 nm/GPa for the ¢ axis respectively. The results from first-principle calculations not only underpin the experimental
observations but also reveal the compressional mechanism of nepheline i.e. the rigid behavior of SiO, and AlO, tetrahed—
ron and their tilting resulting in the distortion of pseudo-orthogonal channel alone the c-axis direction.
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Table 1 Unit-cell parameters of Nepheline
NaAlISiO, at various pressures
p/GPa a/nm ¢/nm V/nm?
0.0001" 0.99608( 5) 0.83330( 1) 0.71602( 1)
1.7 0.98510( 7) 0.82711( 9) 0.69511( 8)
2.3 0.98132( 9) 0.8249( 1) 0.6879( 1)
2.7 0.97895( 8) 0.8230( 1) 0.6831( 1)
33 0.97526( 9) 0.8213( 1) 0.6765( 1)
4.0 0.9714( 1) 0.8189( 1) 0.6693( 1)
4.8 0.9669( 1) 0.8162( 1) 0.6608( 1)
55 0.9637( 1) 0.8141( 1) 0.6548( 1)
6.3 0.9612( 1) 0.8123( 1) 0.6500( 1)
7.3 0.9565( 1) 0.8095( 1) 0.6415( 1)
8.7 0.9505( 1) 0.8056( 2) 0.6305( 2)
10.1 0.9439( 1) 0.8032( 1) 0.6197( 1)
12.1 0.9377( 1) 0.7990( 2) 0.6085( 2)
13.1 0.9327( 1) 0.7969( 2) 0.6004( 2)
15.5 0.9273( 1) 0.7927( 2) 0.5904( 2)
16.5 0.9235( 2) 0.7895( 2) 0.5831( 2)
18.1 0.9205( 2) 0.7853( 3) 0.5763( 2)
19.6 0.9156( 2) 0.7818( 3) 0.5676( 2)
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Fig.2 XRD Patterns of Nepheline NaAlSiO,

under different pressures
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Fig.4 Pressure-dependent variation of unit cell axies
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Fig.5 DFT results of tetrahedral volumes of nepheline

NaAlSiO, varies from pressure
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