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Abstract: Mass resolution of a mass spectrometer refers to the ability of the instrument
to distinguish between two ions of similar mass, and is an important indicator of the in-
strument. In order to maintain the stability of the mass resolution of the quadrupole

mass spectrometer, reduce the maintenance cost of the instrument, and realize the auto-
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mation and intelligence of the instrument, the laboratory developed a set of automatic
adjustment algorithms for mass resolution of the quadrupole mass spectrometer. The
algorithm detected the full width at half maximum (FWHM) of the mass spectrum, and
adjusted the instrument by comparing with the set FWHM target value. Through this
process the FWHM finally reached the target value and the instrument achieved the pur-
pose of automatic adjustment of mass resolution. This work was based on quadrupole
mass spectrometer which was designed by National Institute of Metrology (NIM). Fol-
low the way of this instrument’s circuit designed, the algorithm flow was built, and
algorithm theory was putted on this instrument. At last, using the standard material
perfluorotributylamine (PFTBA), which was commonly used in quadrupole mass spec-
trometers, the test algorithm was used to adjust the mass resolution of the quadrupole
mass spectrometer. The experimental results were all up to expectations. The algorithm
had universal applicability to the quadrupole mass spectrometer, which reduced the
requirement for the operator to adjust the instrument and improved the stability of the
instrument. After many tests, the algorithm could achieve the purpose of reducing the
deviation of experimental data and improving the quality resolution of the spectrum.

Key words: quadrupole mass spectrometry; scan line; quality distinguish; full width at

half maximum (FWHM) ; automatic adjustment; algorithm
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Table 1 Resolution automatic adjustment

operation experiment results in multiple times

o) MBS FWHM/u

No. 69 131 219 264 414 502
1 0.66 0.75 0.69 0.67 0.65 0.67
2 0. 65 0.72 0.74 0.72 0.73 0. 68
3 0.75 0.75 0.73 0.69 0.68 0.73
4 0.67 0.69 0.75 0.70 0.68  0.70
5 0.65 0.69 0.75 0.75 0.72  0.70
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Table 2 Comparison of experimental results

of Shimadzu’s instrument and NIM’s instrument

S 8 5 e g5 FWHM/u
Instrument brand 69 131 219
By 0. 60 0. 64 0.61
o E i RS DA B 0.59 0. 60 0.59
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