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Genesis of Devonian volcanic-associated Lahn-Dill-type iron ores – Part I: iron mobilisation and mineralisation style
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1. WDXRF
Major element analysis of Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K and P was conducted using WDXRF. For calibration, a selection of certified geological rock standards, which cover preferably most large concentration ranges of elements were measured. Statistically, linear regression lines were modelled for each element to re-calculate the concentrations in the unknown sample from detected intensities. Totals range between 98.01 and 100.53 wt.% for footwall volcaniclastic rocks. Additionally, Fe2+ was determined using potentiometric titration (method after Ungethüm 1965). For H2O determination, samples were heated in a high frequency heating apparatus coupled with an oven at 1000 °C, whereas for CO2 an Eltra CS-500 Carbon Determinator Anayser was used. However, for some footwall volcaniclastic rocks, loss on ignition (LOI) was determined at 1050 °C following standard procedure instead of separate CO2 and H2O determination, due to breakdown of the Carbon Determinator Analyser.

2. ICP-MS
Elements including Y, Zr, and Nb were analysed with ICP-MS. For analysis, mixed acid digestion was applied using 3 ml concentrated HCl, 1 ml concentrated HNO3 and 1 ml concentrated HF. Aliquots of 50 mg powder for each sample were placed in acid-cleaned PTFE (Teflon) vessels and digested in supra-pure acids under pressure with reagent blanks being constantly checked for contamination. After heating closed vessels up for 12h on a heating block, samples were opened, checked for complete digestion (no remaining residues) and put under a fume hood to evaporate acids. Samples were evaporated thrice until incipient dryness and filled twice with 5 ml concentrated HCl. After reaching incipient dryness for the third time, vessels with samples were filled with around 5 ml 0.5 M HNO3 and left on a hot plate for 30 min. Subsequently, each sample solution was transferred to a 60 ml bottle and filled up with 0.5 M HNO3. Trace amounts of HF were added to stabilize high field strength elements (HFSE) in solution. For ICP-MS analysis, sample solutions were further diluted and 1 ppb of Ru-Rh-Re-Bi internal standard was added to correct for matrix effects and instrumental drift. 
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