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Additional file 1: Table S1. Information on samples used for column calibration experiments. 
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Additional file 1: Table S2. Thermo Element® ICP-MS signal intensity (in counts per second) 
for a column calibration using 2.0 N HCl for the entire elution of a dissolved silicate volcanic rock. 
All column cuts were diluted to 15 mL prior to analysis. The data (recalculated as fraction of total 
eluted) are plotted in Fig. S1a. 
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Additional file 1: Table S3. Thermo Element® ICP-MS signal intensity (in counts per second) 
for a column calibration using 2.5 N HCl for the entire elution of a dissolved silicate volcanic rock. 
All column cuts were diluted to 15 mL prior to analysis. The data (recalculated as fraction of total 
eluted) are plotted in Fig. S1b. 
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Additional file 1: Table S4. Thermo Element® ICP-MS signal intensities (in counts per second) for a column calibration using 2.5 N 
HCl for the first 20 mL, and 3.0 N HNO3 for the remaining elution of a produced water sample with 0.5 µg of La and Ce added. All 
column cuts were diluted to 15 mL prior to analysis. The data are plotted in modified form in Fig. S2a. 
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Additional file 1: Table S5. Thermo Element® ICP-MS signal intensities (in counts per second) 
for a column calibration using 2.5 N HCl for the first 20 mL, and 2.0 N HNO3 for the remaining 
elution of dissolved freshwater mussel shell calcium carbonate. Approximately 4 µg of Ba and 0.1 
µg of La and Ce were added. All column cuts were diluted to 15 mL prior to analysis. The data 
are plotted in modified form in Fig. S2b. 
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Additional file 1: Fig. S1. Examples of column matrix separation for major elements, Ba, and 
isobaric interferents La and Ce for a volcanic silicate sample using the BIO-RAD Poly-Prep® 
gravity flow ion exchange columns described in the manuscript. In both cases, the full elution was 
carried out with a single normality of hydrochloric acid (HCl). Eluting with 2.0 N HCl (a) leads to 
an effective separation of Ba from both major matrix elements and La and Ce, but requires 
relatively large volumes of acid. For example, nearly 30 mL of 2.0 N HCl is required to recover 
the Ba, in a column with a reservoir of only 10 mL. Cerium and La were not fully recovered when 
using 2.0 N HCl, so their % elution values are estimated. Use of 2.5 N HCl (b) leads to a tighter 
Ba elution curve and effective removal of matrix elements, but a less effective separation of Ba 
from La and Ce. Raw data used for these plots are provided in Tables S1 and S2. 
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Additional file 1: Fig. S2. Examples of column matrix separation of Ba from isobaric interferents 
La and Ce for a produced water sample (a) and calcium carbonate sample (b) using the BIO-RAD 
Poly-Prep® gravity flow ion exchange columns described in the manuscript. In both cases, major 
cations (not shown) were eluted with 2.5 N HCl for the first 20 mL; afterward, either 2.0 N or 3.0 
N HNO3 was used to elute the remaining elements. The y-axis is the signal intensity (in counts per 
second by SF-ICP-MS) per mL of each column cut, recalculated to reflect the total element 
signature rather than just the measured isotope. Additional La and Ce was added to both samples 
prior to putting them through the column to provide enough of these elements to evaluate their 
separation from Ba. The La and Ce signals are multiplied by the factors shown in order to be 
clearly distinguishable on this diagram. Raw data used for these plots are provided in Tables S3 
and S4. 
 


