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Optimizing In situ liquid ToF-SIMS using SALVI and
IONTOF M5-NCS

In situ time-of-flight secondary ion mass spectroscopy (ToF-SIMS) was enabled to study liquids using a vac-
uum compatible microfluidics device. This approach has brought a wider range of sample analysis capabilities
in vacuum instrumentation, specifically applications in interfaces involving the condense liquid phase. The
success operation of in situ ToF-SIMS also has been presented previously using an IONTOF V instrument. We
establish in situ liquid ToF-SIMS using the IONTOF MS-NCS instrument at the Oak Ridge National Labora-
tory (ORNL). Several parameters in the instrument setting (i.e., Primary beam current, voltage, pulse mode)
were modified to optimize signal intensity and obtain more effective data collection in a wide mass range. A
systematic study was performed including LMIG aperture, tip material of primary gun, primary beam current,
voltage, and microfluidic device condition. If just following the procedure for the IONTOF V instrument, in
situ liquid SIMS data suffered from low secondary ion intensity and only a narrow mass range was available
for spectral and image collection. To acquire higher secondary ion counts, one procedure is not possible to “fit
for all”for different ToF-SIMS instruments. In this work, we will present findings of in situ liquid ToF-SIMS op-
timization using the IONTOF M50NCS platform located in the center for nanophase materials science (CNMS)
at ORNL. We demonstrated higher mass resolution in liquid SIMS spectral acquisition using the LIMG buncher
voltage mode. Higher total secondary ion counts per sec (~40k ions / sec) with altering single pulse width of
the LMIG primary beam was also achieved. The optimized in situ liquid SIMS procedure will be used to study
complex interface chemistry in the future.
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