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Abstract 
In this work, the comprision  of phase  stability of lithium silicates in the ratios of Li:Si 1:2 and 1:3 from 

the raw materials of lithium nitrate and silicic acid and in the ratio of Li:Si 1:2 from the raw materials of lithium 

sulphate and silicic acid in the temperatures of 48, 72, 96 and 120 h with using x-ray diffraction method was 

performed. Also, we calculated inter planar spacing (d) of the synthesized materials with using Braggs equation. 

Synthesized materials sizes were calculated via scherrer equation in different phases and in different Li:Si molar 

ratios. Cell parameters of lithium metasilicate are a=9.392, b=5.397 and c=4.66 Å and the parameters for 

lithium disilicate are a=15.82, b=14.66 and c=4.79Å. Cell parameters of lithium sodium silinaite are a=5.06, 

b=8.23 and c=14.38Å with space group of A2/n. Results show that lithium metasilicate and lithium disilicate 

have space groups of Cmc21 and Ccc2, respectively. 

Keywords: Lithium silicate, Phase stability, Lithium sodium silicate, Cell parameters

 

 

 

 

 

 

 

 

 

 
 Corresponding Author: Faculty of chemistry, Department of Inorganic Chemistry, University of Tbriz, Tabriz, Iran ٭

    E-mail address: alemi.aa@gmail.com 



 

 

 

 

[1] J. Du and L.R. Corrales, J. Phys. Chem. 110 (2006) 22346. 

[2] G. H. Beall, Annu. Rev. Mater. Sci. 22 (1992) 91. 

[3] C. A. Vincent, Solid State Ion. 134 (2000) 159. 

[4] C. H. Lu and L.W. Cheng, J. Mater. Chem. 10 (2000) 1403. 

[5] M. Broussely, F. Perton, P. Biensan, J.M. Bodet, J. Labat, A. Lecerf, C. Delmas, A. Rougier, 

Peres, J. Power. Source. 54 (1995) 109. 

[6] V. Subramanian, C.L. Chen, H.S. Chou, G.T.K. Fey, J. Mater. Chem. 11 (2001) 3348.  

[7] X. Yang, W. Tang, H. Kanoh, K. Ooi, J. Mater. Chem. 9 (1999) 2683. 

[8] H. Kudo, K. Okuno, S. Ohira, J. Nucl. Mater. 155 (1988) 524. 

[9] H. Pfeiffer, P. Bosch, S. Bulbulian, J. Mater. Chem. 10 (2000) 1255. 

[10] H. Pfeiffer, P. Bosch, Chem. Mater. 17 (2005) 1704. 

[11] H.A. Mosqueda, C. Vazquez, P. Bosch, H. Pfeiffer, Chem. Mater. 18 (2006) 2307. 

[12] H. Pfeiffer, C. Vazquez, V.H. Lara, P. Bosch, Chem. Mater. 19 (2007) 922. 

[13] M. P. Vinod, D. Bahnemann, J. Solid State Electrochem. 7 (2002) 498. 

[14] B. Zhang, A. J. Easteal, J. Mat. Sci. 43 (2008) 5139. 

[15] D. Cruz, S. Bulbulian, E. Lima, H. Pfeiffer, J. Solid State Chem. 179 (2006) 909. 

[16] T. Nakazawa, K. Yokoyama, K. Noda, J. Nucl. Mat. 258 (1998) 571. 

[17] K. Munakata, Y. Yokoyama, J. Nucl. Sci. Technol. 38 (2001) 915. 

[18] K. Beneke, P. Thiesen, G. Lagaly, Inorg. Chem. 34 (1995) 900. 

[19] A. Alemi, S. Khademinia, S. W. Joo, M. Dolatyari, A.Bakhtiari. Inter. J. Nano Let. 2013,  

doi:10.1186/2228-5326-3-14. 

[20] A. Alemi, S. Khademinia, S. W. Joo, M. Dolatyari, A.Bakhtiari. Hydrothermal synthesis and 

characterization of straw bundle-like lithium sodium disilicate (silinaite) micro- rods. Editorially 

accepted manuscript. Inter. J. Nano Let. Editorialy accepted manuscript. 2013. 

[21] A. M. Kalinkin, E.V. Kalinkina, O. A. Zalkind, T. I. Makarova, J. Colloid. 70 (2008) 42. 

[22] K. Beneke, P. Thiesen, G. Lagaly, Inorg. Chem. 34 (1995) 900. 

[23] G. M. Gutierrez, D. Cruz, H. Pfeiffer, S. Bulbulian, Res. Lett. Mat. Sci. 2 (2008) 1. 

[24] B. Zhang, T.W. Allan, J. Easteal, J. Mat. Sci. 43 (2008) 5139. 

[25] T. Fuss, A. Mogus, B. Milankovic, C.S. Ray, C.E. Lesher, R. Youngman, D.E. Day, J. Non-Cryst. 

Solids. 352 (2006) 4101. 

[26] P. C. Soares, E.D. Zanotto, V. M. Fokin, H. Jain, J. Non-Cryst. Solids. 331 (2003) 217. 

[27] X. Zheng, G. Wen, L. Song, , X. X. Huang, Acta Mat. 56 (2008) 549. 

[28] R. I. Smith, R. A. Howie, A.R. West, A. A. Pina, M. E. Villafuerte-Castrejón, Acta Crystal. Sect, 

C. 46 (1990) 363. 

[29] R. I. Smith, A. R. West, I. Abrahams, P. G. Bruce, Powder Diffraction. 5 (1990) 137.  



 

 

 

[30] B. H. W. S. Dejong, H.T.J. Supér, A.L. Spek, N. Veldman, G. Nachtegaal and J.C. Fischer, Acta 

Crystal, Sect. B. 54 (1998) 568. 

[31] J. D Grice, Can: Mineral. 29 (1991) 363. 

[32] F. Kraehenbuehl, H. F. Stoeckli, F. Brunner, G. Kahr and M. Mueller-Vonmoos, Clay. Miner. 22 

(1987) 1.  

 


