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                    Abstract
The new mineral agricolaite, a potassium uranyl carbonate with ideal formula K4(UO2)(CO3)3, occurs in vugs of ankerite gangue in gneisses in the abandoned Giftkiesstollen adit at Jáchymov, Czech Republic. The name is after Georgius Agricola (1494–1555), German scholar and scientist. Agricolaite occurs as isolated equant irregular translucent grains to 0.3 mm with yellow color, pale yellow streak, and vitreous luster. It is brittle with uneven fracture and displays neither cleavage nor parting. Agricolaite is non-fluorescent. Mohs hardness is ~4. It is associated with aragonite, brochantite, posnjakite, malachite, rutherfordine, and “pseudo-voglite”. Experimental density is higher than 3.3 g.cm−3, Dcalc is 3.531 g. cm−3. The mineral is monoclinic, space group C2/c, with a 10.2380(2), b 9.1930(2), c 12.2110(3) Å, β 95.108(2)°, V 1144.71(4) Å3, Z = 4. The strongest lines in the powder X-ray diffraction pattern are d(I)(hkl): 6.061(55)(002), 5.087(57)(200), 3.740(100)(202), 3.393(43)(113), 2.281(52)(402). Average composition based on ten electron microprobe analyses corresponds to (in wt.%) UO3 48.53, K2O 31.49, CO2(calc) 22.04 which gives the empirical formula K3.98(UO2)1.01(CO3)3.00. The crystal structure was solved from single-crystal X-ray diffraction data and refined to R
                        1 = 0.0184 on the basis of the 1,308 unique reflections with F
                        o > 4σF
                        o. The structure of agricolaite is identical to that of synthetic K4(UO2)(CO3)3 and consists of separate UO2(CO3)3 groups organized into layers parallel to (100) and two crystallographically non-equivalent sites occupied by K+ cations. Both the mineral and its name were approved by the IMA-CNMNC.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1


Fig. 2


Fig. 3


Fig. 4



                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	Anderson A, Chung C, Irish DE, Tong JPK (1980) An X-ray crystallographic, Raman, and infrared spectral study of crystalline potassium uranyl carbonate. Can J Chem 58:1651–1658
Article 
    
                    Google Scholar 
                

	Brown ID, Altermatt D (1985) Bond-valence parameters obtained from a systematic analysis of the inorganic crystal structure database. Acta Crystallogr B41:244–247

                    Google Scholar 
                

	Burnham CW (1962) Lattice constant refinement. Carnegie Inst Washington Yearbk 61:312–315

                    Google Scholar 
                

	Burns PC (2005) U6+ minerals and inorganic compounds: Insights into an expanded structural hierarchy of crystal structures. Can Mineral 43:1839–1894
Article 
    
                    Google Scholar 
                

	Burns PC, Ewing RC, Hawthorne FC (1997) The crystal chemistry of hexavalent uranium: polyhedron geometries, bond-valence parameters, and polymerization of polyhedra. Can Mineral 35:1551–1570

                    Google Scholar 
                

	Cheary RW, Coelho AA (1992) A fundamental parameters approach to X-ray line-profile fitting. J Appl Crystallogr 25:109–121
Article 
    
                    Google Scholar 
                

	Cheary RW, Coelho AA (1998a) Axial divergence in a conventional x-ray powder diffractometer. I. Theoretical foundations. J Appl Crystallogr 31:851–861
Article 
    
                    Google Scholar 
                

	Cheary RW, Coelho AA (1998b) Axial divergence in a conventional x-ray powder diffractometer. II. Realization and evaluation in a fundamental-parameter profile fitting procedure. J Appl Crystallogr 31:862–868
Article 
    
                    Google Scholar 
                

	Cheary RW, Coelho AA, Cline JP (2004) Fundamental parameters line profile fitting in laboratory diffractometers. J Res Natl Inst Stand Technol 109:1–25

                    Google Scholar 
                

	Chernorukov NG, Mikhailov YN, Knyazev AV, Kanishcheva AS, Zamkovaya EV (2005) Synthesis and crystal structure of rubidium uranyltricarbonate. Russian J Coord Chem 31:364–367
Article 
    
                    Google Scholar 
                

	Coelho AA, Cheary RW (1997) X-ray line profile fitting program, XFIT. School of Physical Sciences, University of Technology, Sydney, New South Wales, Australia. ftp://ftp.minerals.csiro.au/pub/xtallography/koalariet
                        

	Farrugia LJ (1999) WinGX suite for single-crystal small-molecule crystallography. J Appl Crystallogr 32:837–838
Article 
    
                    Google Scholar 
                

	Frondel C (1943) New data on agricolite, bismoclite, koechlinite, and the bismuth arsenates. Amer Mineral 28:536–540

                    Google Scholar 
                

	Han JC, Rong SB, Chen SB, Wu XR (1990) The determination of the crystal structure of tetrapotassium uranyl tricarbonate by powder X-ray diffraction methods. Chin J Chem 1990:313–318

                    Google Scholar 
                

	Hoppe R (1979) Effective coordination numbers (ECoN) and mean fictive ionic radii (MEFIR). Z Kristallogr 150:23–52
Article 
    
                    Google Scholar 
                

	Krivovichev SV, Burns PC (2004) Synthesis and crystal structure of Cs4[UO2(CO3)3]. Radiochemistry 46:12–15
Article 
    
                    Google Scholar 
                

	Mandarino JA (1981) Comments on the calculation of the density of minerals. Can Mineral 19:531–534

                    Google Scholar 
                

	Ondruš P, Skála R, Císařová I, Veselovský F, Frýda J, Čejka J (2002) Description and crystal structure of vajdakite, [(Mo6+O2)2(H2O)2As
                    3+2
                    
                  O5]∙H2O—A new mineral from Jáchymov, Czech Republic. Amer Mineral 87:983–990

                    Google Scholar 
                

	Ondruš P, Veselovský F, Hloušek J, Skála R, Vavřín I, Frýda J, Čejka J, Gabašová A (1997) Secondary minerals of the Jáchymov (Joachimsthal) ore district. J Czech Geol Soc 42(4):3–69

                    Google Scholar 
                

	Ondruš P, Veselovský F, Gabašová A, Hloušek J, Šrein V (2003) Geology and hydrothermal vein system of the Jáchymov (Joachimsthal) ore district. J Czech Geol Soc 48(3–4):3–18

                    Google Scholar 
                

	Schindler M, Hawthorne FC (2008) The stereochemistry and chemical composition of interstitial complexes in uranyl-oxysalt minerals. Can Mineral 46:467–501
Article 
    
                    Google Scholar 
                

	Sheldrick GM (2008) A short history of SHELX. Acta Crystallogr A64:112–122

                    Google Scholar 
                

	Strunz H, Nickel EH (2001) Strunz mineralogical tables, 9th edn. Schweizerbart’sche Verlagsbuchhandlung, Stuttgart

                    Google Scholar 
                

	Wills AS (2010) VaList, version 4.0.6. Program available from www.ccp14.ac.uk
                        


Download references




Acknowledgements
We wish to thank Radek Škoda who performed chemical microprobe analyses of the mineral. The funding of the research was through the institutional research plan AV0Z30130516. Reviews by U. Kolitsch and an anonymous reviewer helped to improve the manuscript. Editorial handling by A. Beran is acknowledged.


Author information
Authors and Affiliations
	Institute of Geology ASCR, v.v.i., Rozvojová 269, CZ-16500, Praha 6, Czech Republic
Roman Skála

	Biskupský dvůr 2, CZ-11000, Praha 1, Czech Republic
Petr Ondruš

	Czech Geological Survey, Klárov 3, CZ-11821, Praha 1, Czech Republic
František Veselovský

	Department of Inorganic Chemistry, Charles University, Hlavova 2030, CZ-12843, Praha 2, Czech Republic
Ivana Císařová

	Komenského 821, CZ-36251, Jáchymov, Czech Republic
Jan Hloušek


Authors	Roman SkálaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Petr OndrušView author publications
You can also search for this author in
                        PubMed Google Scholar



	František VeselovskýView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ivana CísařováView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jan HloušekView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Roman Skála.


Additional information
Editorial handling: A. Beran


Rights and permissions
Reprints and permissions


About this article
Cite this article
Skála, R., Ondruš, P., Veselovský, F. et al. Agricolaite, a new mineral of uranium from Jáchymov, Czech Republic.
                    Miner Petrol 103, 169–175 (2011). https://doi.org/10.1007/s00710-011-0174-6
Download citation
	Received: 05 July 2011

	Accepted: 22 August 2011

	Published: 09 September 2011

	Issue Date: November 2011

	DOI: https://doi.org/10.1007/s00710-011-0174-6


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Aragonite
	Malachite
	Ankerite
	German Scholar
	Brochantite








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					100.24.125.239
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    