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XRD study of K-H;OFe;(SO,),(OH ) jarosite
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Abstract: X-ray diffraction analysis shows that it is difficult to discriminate various kinds of A Fe;(SO,),(OH)g
(A=K", H;0") jarosites because their XRD data are very similar to each other. However, a series of jarosites
could be discriminated by XRD and EDS method. The XRD result shows that 003 and 107 lattice spacing (d ) of
the jarosite increases with K" ion content, whereas 033 and 220 lattice spacing (d ) decreases with increasing
K™ ion content. Their relationship is described by the regression equation. The explanation of this result from
the crystal structure theory is that K and H;O" ions are located in the larger space and distributed along Z axis. Ob-
vious change of jarosite crystal structure in the Z axis occurs with the mutual substitution between K* and H;O" ions.
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Fig. 1 Crystal structure of jarosite with K* and H;O"
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Fig. 2 XRD pattern of hydronium jarosite a and potassium jarosite b
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Fig. 3 EDS data of synthesized jarosite
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Table 1 Part of XRD data of synthesized jarosite

d K"

0.567 7 nm 0.572 6nm

hkl 20 ° d nmm 20 ° d mm
003 15.496 6 0.57182 15.4639 0.57302 K+ o O+
107 39.4011 0.228 50 39.3755 0.228 84 3
033 45.689 2 0.198 41 45.7413 0.198 20 S z
+ +
220 49.6780 0.183 37 49.7836 0.18301 K 0.138 nm H;0 0.135 nm
2 ICSD
Table 2 ICSD data of various types of jarosite
Ko.» H;O ¢ sFe; Ko.35 H3O g.65Fe3 Ko.si HiO g 49Fes Ko.e H3O ¢.4Fe; Ko.7 H;0 g 3Fe;
SO, » OH ¢ SO, » OH S04 5 OH SO, » OH ¢ SO, » OH
ICSD 98-015-7712 98-015-7713 98-015-7714 98-015-7715 98-015-7716
hkl 20 ° d nm 20 ° _dauam 20 ° d nm 20 ° d nm 20 ° d nm
003 15.596 0.56773 15.531 0.570 10 15.500 0.57123 15.486 0.57173 15.462 0.572 63
107 39.628 0.22725 39.483 0.228 05 39.417 0.228 42 39.392 0.228 55 39.344 0.22 883
033 45.647 0.198 58 45.658 0.198 54 45.686 0.198 42 45.734 0.198 23 45.783 0.198 03
220 49.620 0.183 58 49.663 0.183 43 49.714 0.183 25 49.779 0.183 03 49.852 0.18278
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Fig. 4 The relationship between d value and K* ion content
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Fig. 5 Different crystal planes of (K> HyO)Fes( SO, ), OHD; jarosite
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