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1. Protocol for the determination of loss on ignition (LOI) in rocks by means of calcination

The method used for the determination of LOI was the following:

1. Ground samples and crucibles are placed in an oven at 90°C for at least 12 h to remove moisture.

2. Samples and crucibles are cooled to room temperature in a dessicator.

3. A crucible in weighed. The obtained value is ‘A’.

4. 0.5 g of sample are introduced into the crucible and the whole is weighed. The obtained value is ‘B’.

5. Steps 3 and 4 are repeated for each sample.

6. The crucibles with sample are introduced into a furnace at room temperature. The furnace is heated to 950°C and maintained at this temperature for at least 4 h. After calcination is complete the furnace is left to cool down to 100°C. The furnace used works under oxidizing environment.

7. Crucibles are removed from the furnace and placed into a dessicator to cool to room temperature.

8. The crucibles are weighed. The obtained value is ‘C’.

To calculate the LOI the following formula is used:

LOI=[(C-A)/(B-A)]*100

The result is expressed in wt %, and reflects the content in structural volatiles of the analysed samples. 

2. Protocol for sample preparation for the determination of major and trace elements by means of XRF

Pearls and pressed pellets were prepared for analysis following the CCiT-UB preparation protocol. 

2.a Pearls

Pearls are used for the determination of major elements and are prepared as follows:

1. Ground samples are placed in an oven at 90°C for at least 12 h to remove moisture.

2. 0.3 g of sample are weighed in a Pyrex glass.

3. Lithium tetraborate is added until the sample is diluted to 1/20 and thoroughly mixed with a glass rod. 

4. The mixture is poured into a Pt crucible and between 5 and 10 ml of lithium iodide are added. Lithium iodide is used as tensioactive agent.

5. The mixture is fused at nearly 1250°C in a Perle’x 3 induction oven, which pours the melt into a Pt dish.

6. Steps 2 to 5 are repeated 3 times for each sample. The first pearl has a cleaning function; the other two are for analyses and duplicate.

2.b Pressed pellets

Pressed pellets are used for the determination of trace elements and are prepared as follows:

1. Ground samples are placed in an oven at 90°C for at least 12 h to remove moisture.

2. 6 g of dry ground sample are mixed with 2 ml of Elvacite® diluted in acetone (20% solution) in an agate mortar until homogeneous powder is obtained.

3. The bottom of an Al capsule is filled with boric acid (powder) to save sample. 

4. The mixture of sample and Elvacite® is placed over the boric acid in the Al capsule. 

5. The filled capsule is then pressed at 200 kN for 1 minute

3. Protocol for sample preparation for the determination of trace elements by means of ICP

A whole rock total attack was chosen for sample preparation. Samples were prepared following an intern protocol of the research group:

1. Ground samples are placed in an oven at 90°C for at least 12 h to remove moisture.

2. 0.1 g of dry ground sample are weighed in a polytetrafluoroethylene (Teflon®) beaker.

3. 2.5 ml of HNO3, 2.5 ml of HClO4 and 5 ml of HF are added to the beaker.

4. The beaker is tightly closed and placed at 90°C for at least 12 hours.

5. The beaker is cooled to room temperature before opening, and then placed in a sand bath to evaporate its content until HClO4 starts to evaporate (dense white smoke).

6. The beaker is removed from the bath and 5 ml of HF are added. 

7. The beaker is closed and placed again at 90°C for 3 hours.

8. The beaker is cooled to room temperature. Then it is opened and the lid is washed with deionized water (milliQ Plus type (18.2 M(cm-1)) pouring the water into the beaker.
9. The beaker is placed again in a sand bath to evaporate to incipient dryness.

10. 1 ml HNO3 is added, and beaker content is taken to incipient dryness once more; this step is done twice.

11. 1 ml HNO3 and 2 ml deionized water are added and the beaker is heated in the sand bath until the pearl obtained by evaporation is dissolved

12. Attack solution is poured into a 100 ml volumetric flask which is afterwards filled with deionized water.

13. From each solution resulting from the total attack, two samples are prepared, one for ICP-MS and one for ICP-OES.

Beakers must be cleaned the day before the total attack. To carry out this cleaning, 3-5 ml of concentrated HNO3 are poured into each beaker. The beakers are then tightly closed and placed in an oven at 90°C for about 12 h. Once cooled to room temperature, beakers must be rinsed first with distilled water and then with deionized water (milliQ Plus type (18.2 M(cm-1)).

