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Fig. S1  Representative results showing the concentration mismatch effect under “cold plasma” 

mode on Sapphire MC-ICP-MS. All the analyzed solutions came from the same NIST 3141a 

stock solution but were prepared to have variable K concentrations (red squares). All solutions 

were analyzed against NIST 3141a. The δ41K values calculated for each bracketing standard 

measurement against adjacent bracketing standard measurements were also shown (open 

squares) and included in the curve fit. 
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Fig. S2  A comparison of δ41K results measured using the collision cell and “cold plasma” modes 

of Sapphire MC-ICP-MS for 5 different reference materials. Error bars indicate our conservative 

estimates on precision (2 standard deviations), based on the worst precision obtained from 

analyses of a suite of reference materials using each method over the course of this study (ESI 

Table S1). 
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Table S1. A compilation of δ41K values for reference materials analyzed in this study 

  δ41KNIST 3141a (‰) 2SDc Nd Methode Variant Data Sourcef 

Pure K solutions 

NIST 193 0.03 0.02 7 CC 
 

This study 
 

0.02 0.04 2 CP 
 

Hu et al. (2018)  

mean 0.03 0.01 
    

       

NIST 918 0.08 0.03 7 CC NIST 918b This study 
 

0.08 0.03 4 CP NIST 918b Hu et al. (2018) 
 

0.09a 0.22 26* CP NIST 918 Morgan et al. (2018) 

mean 0.08 0.01 
    

       

NIST 999 0.00 0.02 10 CC NIST 999c This study 
 

0.00 0.04 2 CP NIST 999c Hu et al. (2018) 
 

0.09a 0.17 55 CP NIST 999b Morgan et al. (2018) 
 

0.02 0.07 28 CP NIST 999c Gu et al. (2021) 

mean 0.03 0.09 
    

       

UMN-K 0.44 0.05 58 CC 
 

This study 
 

0.45 0.08 32 CP 
 

This study 

mean 0.45 0.01 
    

       

Geological materials 

GSP -0.44 0.05 6 CC GSP-2 This study 
 

-0.41 0.03 2 CP GSP-2 This study 
 

-0.50 0.11 2 CC GSP-2 Li et al. (2016) 
 

-0.36a 0.10 3 CP GSP-2 Morgan et al. (2018) 
 

-0.45 0.04 2 CP GSP-2 Li et al. (2020) 
 

-0.39 0.08 12 CP GSP-2 Gu et al. (2021) 
 

-0.41 0.07 5 CP GSP-2 Huang et al. (2021) 

 
-0.46 0.09 1 CP GSP-2 Li et al. (2021a) 

 
-0.50 0.04 1 CP GSP-1 Hu et al. (2018) 

 
-0.44 0.07 1 CP GSP-1 Chen et al. (2019) 

 
-0.48 0.06 2 CP GSP-1 Xu et al. (2019) 

 
-0.51 0.07 1 CC GSP-1 Chen et al. (2021) 

 
-0.51 0.03 2 CC GSP-1 Moynier et al. (2021b) 

mean (GSP-2) -0.43 0.09 
    

mean (GSP-1) -0.49 0.06 
    

mean (all) -0.45 0.10 
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AGV -0.45 0.04 8 CC AGV-2a This study 
 

-0.46 0.05 3 CP AGV-2a This study 
 

-0.47 0.10 2 CC AGV-2 Li et al. (2016) 
 

-0.44a 0.10 5 CP AGV-2 Morgan et al. (2018) 
 

-0.41 0.06 3 CP AGV-2 Li et al. (2020) 
 

-0.43 0.10 13 CP AGV-2 Gu et al. (2021) 
 

-0.44 0.11 7 CP AGV-2 Huang et al. (2021) 
 

-0.49 0.05 9 CP AGV-2 Liu et al. (2021) 
 

-0.45 0.03 1 CC AGV-2 Moynier et al. (2021b) 
 

-0.45 0.05 1 CP AGV-1 Hu et al. (2018) 
 

-0.43 0.11 10 CP AGV-1 Chen et al. (2019) 
 

-0.45 0.12 1 CP AGV-1 Xu et al. (2019) 
 

-0.42 0.07 1 CP AGV-1 Hu et al. (2021) 
 

-0.46 0.08 1 CP AGV-1 Nie et al. (2021) 
 

-0.44 0.04 1 CP AGV-1 Wang et al. (2021b) 
 

-0.46 0.02 2 CC AGV-1 Chen et al. (2021) 
 

-0.45 0.04 1 CC AGV-1 Moynier et al. (2021b) 

mean -0.45 0.04 
    

       

BCR -0.44 0.05 27 CC BCR-2 This study 
 

-0.44 0.04 6 CP BCR-2 This study 
 

-0.59 0.12 2 CC BCR-2 Li et al. (2016) 
 

-0.46 0.12 4 CP BCR-2 Morgan et al. (2018) 
 

-0.44 0.11 8* CP BCR-2 Jiang et al. (2019) 
 

-0.46 0.10 11* CP BCR-2 Chen et al. (2020) 
 

-0.38 0.05 3 CP BCR-2 Li et al. (2020) 
 

-0.46a 0.10 5 CP BCR-2 Santiago Ramos et al. (2020) 
 

-0.41 0.05 12 CP BCR-2 Gu et al. (2021) 
 

-0.44 0.03 3 CP BCR-2 Huang et al. (2021) 
 

-0.55 0.08 1 CP BCR-2 Liu et al. (2021) 
 

-0.42 0.06 3 CP BCR-2 Nie et al. (2021) 
 

-0.42 0.06 1 CP BCR-2 Li et al. (2022) 
 

-0.42 0.09 9 CC BCR-2 Ku and Jaconsen (2020) 
 

-0.43 0.03 1 CC BCR-2 Moynier et al. (2021b) 
 

-0.42 0.06 1 CP BCR-1 Hu et al. (2018) 
 

-0.49 0.06 8 CP BCR-1 Chen et al. (2019) 
 

-0.41 0.03 2 CP BCR-1 Xu et al. (2019) 
 

-0.41 0.07 4 CP BCR-1 Huang et al. (2020) 
 

-0.42 0.06 1 CP BCR-1 Sun et al. (2020) 
 

-0.40 0.08 1 CP BCR-1 Wang et al. (2021b) 
 

-0.43 0.03 3 CC BCR-1 Chen et al. (2021) 
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mean (BCR-2) -0.45 0.11 
    

mean (BCR-1) -0.43 0.06 
    

mean (all) -0.44 0.09 
    

       

BHVO -0.42 0.05 10 CC BHVO-2 This study 
 

-0.50 0.19 1 CC BHVO-2 Li et al. (2016) 
 

-0.43a 0.24 2 CP BHVO-2 Morgan et al. (2018) 
 

-0.46 0.07 13 CP BHVO-2 Chen et al. (2019) 
 

-0.41 0.14 13* CP BHVO-2 Jiang et al. (2019) 
 

-0.47 0.06 32* CP BHVO-2 Tuller-Ross et al. (2019) 
 

-0.47 0.10 79* CP BHVO-2 Chen et al. (2020) 
 

-0.40 0.04 2 CP BHVO-2 Li et al. (2020) 
 

-0.45 0.07 10 CP BHVO-2 Li and Han (2021) 
 

-0.49 0.05 1 CP BHVO-2 Li et al. (2021a) 
 

-0.40 0.06 1 CP BHVO-2 Li et al. (2021b) 
 

-0.40 0.02 2 CP BHVO-2 Jiang et al. (2021) 
 

-0.39 0.08 7 CP BHVO-2 Nie et al. (2021) 
 

-0.48 0.10 64* CP BHVO-2 Wang et al., (2021a) 
 

-0.38 0.04 8 CP BHVO-2 Hobin et al. (2021) 
 

-0.38 0.09 9 CC BHVO-2 Ku and Jaconsen (2020) 
 

-0.48 0.01 4 CC BHVO-2 Chen et al. (2021) 
 

-0.38 0.10 8 CP BHVO-2 Gu et al. (2021) 
 

-0.52 0.04 2 CP BHVO-2 Huang et al. (2021) 
 

-0.37 0.04 1 CC BHVO-2 Moynier et al. (2021a) 
 

-0.43 0.04 11 CC BHVO-2 Moynier et al. (2021b) 
 

-0.42b 0.06 8 CC BHVO-1 Wang and Jacobson (2016) 
 

-0.42 0.02 2 CP BHVO-1 Hu et al. (2018) 
 

-0.38 0.04 3 CP BHVO-1 Xu et al. (2019) 
 

-0.42 0.05 2 CP BHVO-1 Hu et al. (2020) 
 

-0.45 0.04 1 CP BHVO-1 Huang et al. (2020) 
 

-0.43 0.06 1 CP BHVO-1 Sun et al. (2020) 
 

-0.41 0.04 9 CP BHVO-1 Hobin et al. (2021) 

mean (BHVO-2) -0.43 0.09 
    

mean (BHVO-1) -0.42 0.04 
    

mean (all) -0.43 0.08 
    

       

seawater 0.11 0.05 49 CC 
 

This study 
 

0.13 0.08 6 CP 
 

This study 
 

0.07 0.08 3 CC 
 

Li et al. (2016) 
 

0.15b 0.06 22 CC 
 

Wang and Jacobson (2016) 
 

0.06 0.10 3 CC 
 

Li et al. (2017) 
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0.14 0.04 2 CP 

 
Hu et al. (2018) 

 
0.11a 0.17 108 CP 

 
Morgan et al. (2018) 

 
0.14 0.01 20 CP 

 
Hille et al. (2019) 

 
0.15 0.04 2 CP 

 
Xu et al. (2019) 

 
0.14 0.07 1 CP 

 
Hu et al. (2020) 

 
0.11 0.06 1 CP 

 
Li et al. (2020) 

 
0.14 0.07 1 CP 

 
Sun et al. (2020) 

 
0.10a 0.17 30 CP 

 
Santiago Ramos et al. (2020) 

 
0.14 0.02 4 CP 

 
Teng et al.(2020) 

 
0.11 0.08 46 CP 

 
Wang et al. (2020) 

 
0.11 0.03 4 CC 

 
Chen et al. (2021) 

 
0.13 0.05 2 CC 

 
Moynier et al. (2021b) 

 
0.12 0.07 1 CP 

 
Li et al. (2022) 

mean 0.12 0.05         

a The data were converted from the reported seawater scale to NIST 3141a scale by adding 0.12‰  
(i.e., the reported seawater data were assigned to 0.12‰)  
b The data were converted from the reported Suprapur scale to NIST 3141a scale by adding 0.05‰, 
based on Ku and Jacobsen (2019)  
c When only SE or 95% CI are reported, the uncertainties were converted to SD, SD = SE × √𝑛; SD = 
(95% CI × √𝑛) / t, where t is the student t factor, and n is the number of sample-standard bracketing 
measurements. SD represents intermediate precision for our data, but it may represent repeatability 
(i.e., repeated measurement of the same solution from the same sample digestion) for some literature 
data because information on the number of individual digestions for rock reference materials is not 
always reported in literature.  
d N is the number of individual replicate analyses; * indicates the number of sample–standard 
bracketing measurements  
e CP = cold plasma; CC = collision cell  
f Full citations are available in the ESI reference section. 
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