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Synthesis, Characterization and Thermal Decomposition Mechanism
of Ammonium Tungsten Oxide Sulfide Crystal
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Abstract: Ammonium tungsten oxide sulfide [(NH,),WO,S,] crystal was synthesized in aqueous solution using am-

monium metatungstate (AMT) and ammonium sulfide as raw materials. The formation mechanism of (NH,),WO,S, was
studied by Ultraviolet-visible (UV-Vis) spectroscopy. The as-synthesized compound was characterized by Elemen-
tal analysis, X-ray power diffraction (XRD), Fourier transform infrared (FTIR) and Laser Raman spectroscopy
(LRS). The results show that the as-synthesized (NH,),WO,S, is with good crystallinity. In addition, thermogravi-
metric analysis (TG), differential thermal analysis (DTA), in situ XRD and FTIR results reveal that (NH,),WO,S,
undergoes thermal decomposition in the range of 160~450 °C in hydrogen by two steps, where (NH,),WO,S, is
converted to {WOS,} firstly between 160 “C and 300 °C and then transformed to WS, eventually.
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Table 1 Results of elemental analysis for
(NH,),WO:S,
Element N H \4 (0] S
Caled. / % 8.86 2.54 58.20 10.12 20.28
Found / % 8.94 2.68 57.93 10.25 20.20
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