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The atmospheric oxidation of dimethyl sulfide (DMS, CH3SCH3) to sulfate (SO42-) and 
methanesulfonate (MSA, CH3SO3-) are key processes for the atmospheric sulfur cycle, 
particularly in pristine regions. To understand the DMS chemistry, oxygen isotope signatures 
(δ18O and Δ17O) are useful to trace the oxidation from DMS to MSA. However, conventional 
gas-source isotope ratio mass spectrometry (IRMS) is rarely used to measure the natural 
abundance isotopic compositions of MSA in environmental samples due to the requirement 
for micro-mole level sample sizes and the complexity of the analytical steps necessary for 
obtaining oxygen isotope measurements. Here, we present the development of a new 
method for measuring δ18O and Δ17O values of MSA using Electrospray Ionization Orbitrap 
Mass Spectrometry (ESI-Orbitrap-MS). To measure δ18O and Δ17O values of MSA on the ESI-
Orbitrap-MS, the SO3- fragment ions from MSA isotopologues, 32S16O3- (m/z =79.95736), 
32S16O217O- (m/z = 80.96158), 34S16O3- (m/z = 81.95316), and 32S16O218O- (m/z = 81.96161), 
generated via Higher-energy Collisional Dissociation (HCD), were measured at a mass 
resolution of 60,000. This approach eliminates interference between 13C1H332S16O3- (m/z = 
95.98419) and 12C1H332S16O217O- (m/z = 95.98506). Based on the dual-inlet system with 4 
blocks for reference and 3 blocks for sample measurements, the reference/sample/reference 
comparison was carried out for 112 minutes (concentration: 25 nmol/L; flow-rate: 4 µL/min) 
to acquire data for each sample with a reproducibility for δ18O and Δ17O values of MSA better 
than ±1‰. By cross-calibrating our ESI-Orbitrap-MS measurements with the conventional 
IRMS method, we obtained a calibration slope that enabled us to estimate δ18O(MSA) and 
Δ17O(MSA) values of the samples with a precision better than ±1‰. Overall, we developed 
a new analytical method based on nanomole-level MSA samples, which will be applied to 
natural atmospheric and/or ice core samples to trace atmospheric DMS oxidation chemistry. 


