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Figure 1  Synthesis of anionic silicate organic framework by reversible Si—O chemistry
(a) Model condensation reaction of catechol and TMOS or SiO, used to form discrete model compounds;

(b) Framework formation by extending the reaction to DMTHA
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Figure 2 (a) Comparison of the?”” Si CP-MAS solid-state NMR spectra of SiICOF (top) and the model
compound (bottom) proves that solely hexacoordinate silicon species are present within the framework;
(b) High-resolution powder X-ray analysis of SICOF-Li with the observed pattern in black (A=0. 399977 A
the Pawley refined profile in red, the difference plot in blue, and Bragg peak positions in green (R,, =4.40%);
(¢) Experimental pair-distribution function (PDF), G(r), curve of SICOF-Li (black curve) compared to the simulated
PDF curves of SiICOF-Li assuming eclipsed (blue) and staggered (red) stacking arrangements; (d) Crystallographic
unit cell of the fully eclipsed framework (a=21. 25(2) A, c=4.620(10) A, space group P31m).
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Figure 3 (a) The permanent microporosity of SICOF-Li as assessed by the experimental nitrogen sorption isotherm
measured at 77K; (b) Experimental pore size distribution profile calculated from adsorption data using the cylindrical-pore
Ar-NLDFT model for silica adsorbents revealing the unusual presence, for such a one-dimensional pore system,

of two apparent structural pores.

10. 14028/j. cnki. 1003-3726. 2018. 06. 022



. 254 - (=] a ¥ i Eird 2018 4F 6 H

B4 R Gl B R 1 Ar SRR AR 1,355 A) L FE MR /AR A B A B S 0 FL I A7 A MR B 3 R o
B HUR /ML W IE T AL T R h BN N AAEE . (SR EESINREARARNEF. K6.Caf.
H; a6 .0; 3 (. Si.)

Figure 4 Solvent accessible surface (blue surface, probe radius for Ar of 1. 355A) revealing the presence of pronounced
cavities at the vicinity of the octahedral nodes that will be filled first during the adsorption process and explain the
presence of the smaller pores in the pore size distribution profile. (Carbon, hydrogen, oxygen and silicon atoms are
represented as grey, white, red and yellow spheres, respectively. )
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Figure 5 (a) SEM image of SiCOF-Li showing the formation of uniform platelets; (b) TEM image and corresponding

fast Fourier transformation
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Anionic Silicate Organic Frameworks Constructed from Hexacoordinate

Silicon Centres

XU Zhi-ce, ZHANG Bo-ying, QIAO Shan-lin”*
(Hebei University of Science and Technology . Shijiazhuang 050018, China)

Abstract: Crystalline frameworks composed of hexacoordinate silicon species have thus far only been observed in a few
high pressure silicate phases. By implementing reversible Si—O chemistry for the crystallization of covalent organic
frameworks, we demonstrate the simple one-pot synthesis of silicate organic frameworks based on octahedral dianionic SiO
6 building units. Clear evidence of the hexacoordinate environment around the silicon atoms is given by’ Si nuclear magnetic
resonance analysis. Characterization by high-resolution powder X-ray diffraction, density functional theory calculation and
analysis of the pair-distribution function showed that those anionic frameworks—M,[ Si(Cy;s Hi4O,) .5 |, where M=Li, Na,
K and C;s H;, O, is 9,10-dimethylanthracene-2,3, 6, 7-tetraolate—crystallize as two-dimensional hexagonal layers stabilized
in a fully eclipsed stacking arrangement with pronounced disorder in the stacking direction. Permanent microporosity with
high surface area (up to 1276m’+g ') was evidenced by gas-sorption measurements.

Key words: Covalent organic frameworks; Hexacoordinate silicon centres; Silicate organic frameworks
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