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5.12 Mg isotope analysis using MC-ICP-MS

All chemical preparations were performed on class 100 work benches within a class 1000
overpressured clean laboratory. Sample digestion : Based on the MgO content of the sample, a
portion of each sample powder containing 20 pg of Mg was weighed into Teflon bombs. Then, 2ml
HNO;-HF mixed acid (1:1, v/v) was added, and the sealed bomb was placed in an electric oven at
190°C for 48 hours to digest the sample. After cooling, the bomb was opened and placed on a
hotplate to evaporated to dryness. This was followed by adding 1 ml HNOs and evaporating to
dryness. This step was repeated twice to completely remove fluoride. After that, the residue was
re-dissolved by adding 1 ml of HNO; and 2 ml of ultra-pure water. The bomb was resealed and
placed in an electric oven at 190°C for 12 hours to obtain a clear digestion solution. The final
solution was evaporated and re-dissolved in 200 pl 1.5N HNO3 for chemical separation.

Magnesium separation:The chemical separation procedure for geological samples followed
method outlined by Wang et al. (2022), and involved three sequential column separation steps. Step
one: The digested sample was loaded into a column filled with AG50W-X8 resin (200~400 mesh),
and subsequently rinsed with 20 ml of 1.5N HNO:s. All fractions from both loading and rinsing were
collected for the quantitative recovery of Mg. The residual matrix elements (such as Al, Fe, Ca) are
then eluted from the resin using 6N HCI. Step two: The Mg solution obtained in step one was
evaporated and loaded to the same column which was pre-cleared. Matrix elements are washed with
IN HNOs, and the Mg fraction was collected through the elution with 17 ml IN HNOs. Step three:
Repeat step two to further improve the purity of the Mg solution.

After the three-column chemical purification process, all the interference elements were
effectively separated from Mg. The recovery of Mg obtained was 100%+3%, and the total blank of
the entire process was less than 12 ng.

Mass spectrometry measurements:Mg isotopic measurement was performed on a Thermo
Fisher Scientific Neptune Plus MC-ICP-MS at Wuhan Sample Solution Analytical Technology Co.,
Ltd. Measurements were performed in low resolution and sample solution were introduced into the
plasma at 200pb Mg in 2% HNO3 (m/m). The sample-standard bracketing (SSB) method was used

to correct the instrumental mass bias during Mg isotopic analysis. All Mg isotope data are measured
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relative to the GSB Mg standard, and then converted to DSM3 based results according to the relative
value between GSB Mg and DSM3 proposed by Bao et al., 2019. The converted formula is as
follows:

dMg (%0) = [(Mg/>**Mg)sampte / (Mg/>*Mg) s mg - 1]X103  (where i =25 0r26)

82924 M gpsmz= 829**Mgemp- GsB Mg -2.05

8252 Mgpsmz= 6% **Mgsmp- GsB Mg -1.06

Each batch of samples includes at least two international geological reference standards to
monitor the performance of instrumental measurement and chemical separation, ensuring the
accuracy and precision of the results. Repeated measurements of the geological standards (e.g.,
BCR-2, AGV-2, BHVO-2 and GSP-2, the test report shall prevail) in our laboratory were consistent
with previously reported data, and the long-term reproducibility of 8*Mg was better than 0.06%o.
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