Synthesis of jarosite, KFe3(SO4)2(OH)6  in conventional  and microwawe oven and, characterization of the samples by single-crystal and powder X-Ray diffraction 
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The alunite supergroup consist of more than 40 mineral species that have the general formula DG3(TO4)2(OH,H2O)6. The D site is occupied by monovalent (e.g., K, Na, NH4, H3O), divalent (e.g., Ca, Sr, Ba, Pb), or trivalent (e.g., Bi, REE) cations; G represents Al3+ or Fe3+, and T is S6+,Si4+, As5+ or P5+. The simplest primary subdivision is based on  the G cations, therefore the minerals with Fe3+ > Al3+ are referred to as belonging to the jarosite family, while those with Al3+ <  Fe3+ belong to the alunite family [1].

The goal of this study is to prepare stoichiometric jarosite samples for further thermodynamic investigation. We have synthesized only jarosite samples which have been prepared according to the published procedures [2] by oxidizing metallic iron in acidic K+ and SO42--containing solutions under hydrothermal conditions. Iron was added in the form of an iron wire. Two procedures were used for the synthesis of jarosite. One synthesis was carried out in a Teflon cylinder placed into a laboratory microwave  oven (sample A). The other synthesis was accomplished in a Teflon-lined pressure vessel placed into heating oven (sample B) at 200oC. The yellow product was readily identified by X-ray diffraction (XRD) as jarosite and no other crystalline phases were detected.  The yield of the synthesis from a conventional oven was 230 mg, that from a microwave oven 340 mg. For the sample A, lattice parameters were calculated by Rietveld refinement of a synchrotron XRD pattern as a = 7.3000(1) and c = 17.2252(2) Å. The χ2 of this refinement was 2.41. The Fe site occupancy in this sample is 93(1) %. The single-crystal XRD refinement for the sample B with R1=0.0316 for the unique observed reflections (|Fo| > 4σF) and wR2=0.0423 for all data gave the unit-cell parameters a = 7.288(1) and c = 17.203(4) Å. The Fe site occupancy in this sample is 97(1) %. Our results show that the sample from the hydrothermal bomb is closer to the ideal, stoichiometric end-member than the sample from the microwave oven.
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