Electronic Supplementary Material (ESI) for JAAS.
This journal is © The Royal Society of Chemistry 2022

Supplementary Information

Rapid Automated Total Arsenic and Arsenic
Speciation by Inductively Coupled Plasma Mass
Spectrometry

C. Derrick Quarles, Jr.*, Patrick Sullivan, Nick Bohlim, Nathan Saetveit

Elemental Scientific, Inc., 7277 World Communications Dr., Omaha, NE,
USA

*Corresponding author email: derrick.quarles@icpms.com



Table S1. Comparison of results from the total arsenic measurements to reference
values. Reference values provided by NYDOH (UE) and CTQ (QM and PC). n = 3.

Proficiency Testing Sample ID Reference Value (ug L' As) Measured Value (ug L' As)
UE19-10 188 + 38 207 £13
UE19-11 376 40x0.2
UE20-06 61+12 57 £1
UE20-08 216 20+ 1
UE20-10 101+ 20 1097
QM-U-Q2004 93.3+1.1 89.0+0.8
QM-U-Q2005 499+ 0.5 51.4+3.8
QM-U-Q2006 324104 328121
QM-U-Q2013 42.3+0.5 441124
QM-U-Q2014 37814 362+ 14
QM-U-Q2015 86+ 1 85+4
PC-U-S1907 128 + 20 13117
PC-U-S1908 172 £ 27 1736
PC-U-S1912 631+ 95 633+ 18
PC-U-S1913 26.2+5.6 265+ 1.6
PC-U-S2008 378 £ 52 37519




Table S2. Comparison of results from the one-column arsenic speciation
measurements to reference values. Reference values provided by NYDOH (UE) and
CTQ (QM and PC). n = 3.

One-Column Method (ug L™ As)
Total As iAs
Target Target As Il DMA AsC MMA AsV AsB Sum iAs
(Ref. Range) (Ref. Range)

PCUSI007 | ot®hie  (asmdar) | 000920036 1845019 0 0 0395£0042  129:4 132 130
PCUSI08 | (4500  (125454) 0 169£0.11 0 0471£0011 14912 104141 162 149
PC-U-51912 (5365?;26) (0_15'39203) 245£021  2.01£0.11 0 0 0 647 £ 22 651 245
PCUSION | poins  (17ea03 | 183%10 4285004 0 0 170£0.15 0 243 200
PCUS2008 | (380 (10eaae) | 063520011 4805002 0 017240005 169:008  366+28 373 233
am-U-02004 | g, T, 0 80.4 720£35  304£0.11 0 0 617£049  684:011 | 880 782
QM-U-02005 | 4050 4) 402 0 172+0.08 0 264£023  409%17  302:016 | 483  40.9
QW-U-02006 | (5,250 o 287 278:22  173£0.06 0 0 1984024 167001 | 332 208
QM-U-Q2013 (41f‘82j2_8) 6.12 690£011  201:09 0 444:024  256:019  615:009 | 402  9.46
QM-U-Q2014 (371?282) 0 0 218£0.11 0 0 0 38322 385 0
am-u-2015 | g0 0 0 741128 0 0 0 889:038 | 830 0
UE19-10 (150.926) - 120£4 176018 0373 +0.050 0 605:24  7.39£0.16 190 181
UE19-11 (0%‘_75_7) - 145£005 05600020 1.71£0.02 0 133£018 310008 | 815 278
UE20-06 (o) - 219£16  922£#045 7724015  395:0.10  7.84£042  261%19 767 297
UE20-08 (1o - 198402  0538:0036 2.26+0.09 0 206£009  271£003 | 274 218
UE20-10 ©1121) - 549:31  107:05  652£023 0 16503  245:15 13 714
Urine Spike 1 60 20 105404  978:043  104£04 10506 923075 954£034 | 600 197
Urine Spike 2 60 20 102404 9.3£05 107404  967:041 107406  10.2£06 608 209




Table S3. One and two-column arsenic speciation method results compared to the CTQ
QM reference values. Samples are sorted by arsenic species. n = 3.

One-Column Method Two-Column Method

-
Target Value (ug L) Measured Value (ug L) Measured Value (ug L)

As Il As Il As Il
QM-U-Q2004 77.3+£6.7 720+ 35 82.7+4.9
QM-U-Q2006 26.8+22 27.8+22 27824
QM-U-Q2013 6.12 £ 0.06 6.90 £ 0.11 5.37 £ 0.25
AsV AsV AsV
QM-U-Q2004 3.1+£0.2 6.17 £ 0.49 5.15 1 0.61
QM-U-Q2005 40.2+1.8 40917 46.1+£6.0
QM-U-Q2006 1.92+0.73 1.98 £ 0.24 1.89 £ 0.21
QM-U-Q2013 - 2.56 £ 0.19 2.91+£0.31
AsB AsB AsB
QM-U-Q2004 6.65 1+ 0.25 6.84 £ 0.11 6.87 £ 0.52
QM-U-Q2005 3.05+0.28 3.02+£0.16 3.20+0.19
QM-U-Q2006 1.24 £0.38 1.67 £ 0.01 1.49 £ 0.08
QM-U-Q2013 566 £0.12 6.15+ 0.09 571+0.34
QM-U-Q2014 378124 383122 374 £ 21
QM-U-Q2015 8.68 + 0.68 8.89 + 0.38 9.88+0.74
DMA DMA DMA
QM-U-Q2004 1.9+0.1 3.04 £ 0.11 2.39+0.19
QM-U-Q2005 1.79+£0.19 1.72 £ 0.08 1.78 £ 0.07
QM-U-Q2006 1.8+0.1 1.73 £ 0.06 1.89 £ 0.03
QM-U-Q2013 225%+0.3 20.1£0.9 22.0+2.9
QM-U-Q2014 3.85+14 2.18 £0.11 2.95+0.21
QM-U-Q2015 721+3.2 741+28 73.5%+5.1
MMA MMA MMA
QM-U-Q2005 - 2.64 +£0.23 1.17 £ 0.09
QM-U-Q2013 3.89+0.12 444 +0.24 3.8+x04
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Figure S1. Linear regressions comparing the measured values for the total arsenic
measurements to the target values (n=3).



One Column As Species Method
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Figure S2. Linear regressions comparing the measured values from the one-column
method to the target values for the sum of the arsenic species.
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Figure S3. Linear regressions comparing the measured values from the one-column
method to the target values for the inorganic arsenic species.



One Column As Species Method
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Figure S4. Linear regressions comparing the measured values from the one-column
method to the target values for the individual arsenic species.



Two Column As Species Method
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Figure S5. Linear regressions comparing the measured values from the two-column
method to the target values for the sum of the arsenic species.



200

150

LC-ICP-MS - Sum of Inorganic As Species (ug L)
o o
o o

o

Two Column As Species Method

y = 1.0018x + 0.4511
R? = 0.9964

50 100 150 200
PT Inorganic As Reference Value (ug L)

Figure S6. Linear regressions comparing the measured values from the two-column
method to the target values for the inorganic arsenic species.
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Two Column As Species Method
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Figure S7. Linear regressions comparing the measured values from the two-column
method to the target values for the individual arsenic species.

11



