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Development of a novel method for the determination of inorganic oxyanions by
reaction electrospray ionization mass spectrometry

Tsunoda, Kin-ichi
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Novel methods for the determination of inorganic oxyanions by electrospray
ionization mass spectrometry (ESIMS) have been developed using dehydration reactions between
oxyanions and carboxylic acids at the ES interface. Twelve oxyanions (VO3 , Cr042 , Mo0O42 ,

Wo42 , BO33 , Si032 , Si044 , As044 , AsO2 , Se042 , Se032 and NO2 ), out of 16 tested,
reacted with four aminopolycarboxylic acids, i.e., IDA, NTA, CyDTA and TTHA, at the ES interface to
produce the dehydration products which gave intense mass ion responses, sufficient for trace
analysis. Among them, trace determinations of CrVIl and silica in water samples, and AsO044 and
As02  in Hijiki were achieved after on-line ion chromatography (IC). Moreover, a desalter based on
electrodialysis was developed and was applied to the on-line desalter/ESIMS system for the
determination of Si044 and BO33 in natural water samples.
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APC
Direct® IDA NTA CyDTA TTHA
vos . LoDuM) 1.0 0.84 2.9 0.72 0.37
'z (—H,0) 99(VO5) 214 272 427 575
Cros LOD (uM) 0.013° 0.84 0.016 0.16 0.67
m/z(-H,0)  117(HCrOx) 232 290 445 593
LOD (uM) 3.9 0.31 n.d.c n.d. n.d.
MoOZ m/z(-H,0)  163(HM0Oy) 278 336 491 639
LOD (uM) 0.31 0.060 1.23 2.3
m/z (-2H,0) 260 318 473 621
LOD (uM) 1.0 0.88 n.d. n.d. n.d.
WOr mz(-H,0)  249(HWO;) 364 422 577 725
LOD (uM) 16 5.4 1.9 16
m/z (—2H,0) 346 404 559 707
BOs LOD (uM) n.d. n.d. n.d. n.d. 0.69
mz(—2H,0)  61(H.BOs) 158 216 371 519
sop LoD (M) n.d. 0.014 34 11 3.7
m/z (-H;0) 77(HSIO3) 192 250 405 553
LOD (uM) n.d. n.d. n.d. 10 2.1
S0 m/z (-H20) 95(HsSiOy) 210 268 423 571
LOD (uM) 0.011 n.d. 9.0 26
m'z (—2H,0) 192 250 405 553
LOD (uM) 0.95 n.d. n.d. 15 1.0
mz(-H,0) 141(H,AsO,) 256 314 469 617
ASOS LOD (uM) 0.035 n.d. n.d. n.d.
m'z (—2H,0) 238 296 451 599
LOD (uM) 0.11 - - -
m/z (=3H,0) 353¢ - - -
LOD (uM) n.d. 0.034 0.27 n.d. n.d.
ASOy m/z (-H,0) 107(AsO;) 222 280 435 583
LOD (uM) 0.00069
m/z (—2H,0) 337°
%02 LOD (uM) 0.065 13 n.d. n.d. n.d.
¢ mz(-H;0) 145(HSeO;) 260
Se02 LOD (uM) 12 0.16 n.d. n.d. n.d.
°  miz(2H,0) 129(HSeO;) 226
NOs- LOD (uM) 113 n.d. n.d. n.d. n.d.
m/z (-H20) 62(NO3) 177 235 390 538
NO; LOD (uM) n.d. 0.49 n.d. n.d. n.d.
'z (—H,0) 46(NO;) 161 219 374 522
PO LOD (uM) 1.2 n.d. n.d. n.d. n.d.
‘ mz(-H0)  97(H.POs) 212 270 425 573
O LOD (uM) 0.37 n.d. n.d. n.d. n.d.
‘ mz(-H,0)  97(HSOx) 212 270 425 573
clo. LOD (uM) - n.d. n.d. n.d. n.d.
'z (—H,0) 99(ClOy) 214 272 427 575
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