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Crystal structure of pseudojohannite, with a revised formula, Cu3(OH)2[(UO2)4O4(SO4)2](H2O)12

Jakub Plášil,1,2,* Karla Fejfarová,2 Kia Sheree Wallwork,3 Michal Dušek,2 
Radek Škoda,1 Jiří Sejkora,4 Jiří Čejka,4 František Veselovský,5 Jan Hloušek,6 

Nicolas Meisser,7 and Joël Brugger8,9

1Department of Geological Sciences, Faculty of Science, Masaryk University, Kotlářská 2, CZ-611 37, Brno, Czech Republic
2Institute of Physics ASCR, v.v.i., Na Slovance 2, CZ-182 21 Prague, Czech Republic

3Australian Synchrotron, 800 Blackburn Road, Clayton, Victoria 3168, Australia
4Department of Mineralogy and Petrology, National Museum, Cirkusová 1740, CZ-193 00, Prague 9, Czech Republic

5Czech Geological Survey, Geologická 6, CZ-152 00, Praha 5, Czech Republic
6U Roháčových kasáren 24, CZ-100 00, Praha 10, Czech Republic

7Musée de Géologie and Laboratoire des Rayons-X, Institut de Minéralogie et de Géochimie, UNIL, Anthropole, CH-1015 Lausanne-Dorigny, 
Switzerland

8South Australian Museum, North Terrace, Adelaide, South Australia 5000, Australia
9TRaX, School of Earth and Environmental Sciences, University of Adelaide, 5005 Adelaide, Australia

Abstract

The crystal structure of pseudojohannite from White Canyon, Utah, was solved by charge-flipping 
from single-crystal X‑ray diffraction data and refined to an Robs = 0.0347, based on 2664 observed 
reflections. Pseudojohannite from White Canyon is triclinic, P1, with a = 8.6744(4), b = 8.8692(4), 
c = 10.0090(5) Å, α = 72.105(4)°, β = 70.544(4)°, γ = 76.035(4)°, and V = 682.61(5) Å3, with Z = 1 
and chemical formula Cu3(OH)2[(UO2)4O4(SO4)2](H2O)12. The crystal structure of pseudojohannite is 
built up from sheets of zippeite topology that do not contain any OH groups; these sheets are identical 
to those found in zippeites containing Mg2+, Co2+, and Zn2+. The two Cu2+ sites in pseudojohannite are 
[5]- and [6]-coordinated by H2O molecules and OH groups. The crystal structure of the pseudojohannite 
holotype specimen from Jáchymov was refined using Rietveld refinement of high-resolution powder 
diffraction data. Results indicate that the crystal structures of pseudojohannite from White Canyon 
and Jáchymov are identical.
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Introduction

Pseudojohannite was described as a new mineral from 
Jáchymov (St. Joachimsthal), Western Bohemia, Czech Repub-
lic by Ondruš et al. (1997, 2003). In the original submission 
to the CNMNC IMA, its chemical formula was reported as 
Cu5(UO2)6(SO4)3(OH)16(H2O)14 and the refined triclinic unit-cell 
parameters were a = 13.754(2), b = 9.866(1), c = 8.595(2) Å, α 
= 103.84(2)°, β = 90.12(2)°, γ = 106.75(2)°, and V = 1081.3(4) 
Å3. Its name, pseudojohannite, expressed it is chemically and 
paragenetically related to the hydrated uranyl sulfate of copper, 
johannite, Cu(UO2)2(SO4)2(OH)2(H2O)8 (Mereiter 1982). Later, 
based on a synchrotron powder diffraction study of the sample 
from Musonoï (Katanga, Democratic Republic of the Congo), 
Brugger et al. (2006) redefined the triclinic pseudojohannite unit-
cell parameters as a = 10.027(1), b = 10.822(1), c = 13.396(1) 
Å, α = 87.97(1)°, β = 109.20(1)°, γ = 90.89(1)°, V = 1371.9(5) 
Å3, and Z = 1. From synchrotron powder data they were able 
to localize the uranium and sulfur atoms using direct-methods. 
They concluded that pseudojohannite is a member of the zippeite 
group, with characteristic U:S ratio 2:1 (Burns 2005; Brugger et 
al. 2003; Plášil et al. 2011a), and revised its chemical formula 

accordingly to Cu6.5[(UO2)4O4(SO4)2]2(OH)5(H2O)25.
Here we present the crystal structure of pseudojohannite from 

White Canyon, determined for the first time by single-crystal 
X‑ray diffraction. We also provide an updated chemical composi-
tion of this mineral species. Furthermore, a Rietveld refinement 
of the crystal structure of pseudojohannite from the holotype 
specimen from Jáchymov, Czech Republic, was performed us-
ing high-quality synchrotron X‑ray diffraction powder data. The 
results are compared with those obtained for pseudojohannite 
from White Canyon.

Occurrences

The crystal structure of pseudojohannite was determined 
from the specimen originating from Widowmaker mine, White 
Canyon, San Juan County, Utah, U.S.A. The sample is deposited 
in the collection of the Geological Museum of Lausanne (Swit-
zerland) under the specimen number MGL 90939. The specimen 
was recovered from a rock of the size 4 × 3 × 2 cm, consisting 
of silt containing lamellar coal with disseminated uraninite 
and chalcocite. On its surface and along cracks, the specimen 
is covered by secondary alteration minerals. Rich crystalline 
aggregates of pseudojohannite are composed of light greenish 
crystals elongated in one direction, measuring usually ~40 µm in 
length along this dimension (Fig. 1). Along with pseudojohannite, * E-mail: plasil@fzu.cz 


