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Introduction: Tt is theoretically demonstrated that almost all
of isotope fractionations, which occur during both chemical reac-
tions in thermodynamically equilibrium systems and kinetic
processes (e.g., evaporation, condensation, adsorption and so on),
can be described as simple equations in connection with mass
differences between isotopes (mass dependent isotope fractiona-
tion, MDF). On the other hand, evidences of mass independent
isotope fractionation (MIF) have been found in oxygen three-
isotopic composition of CAI chondrites and/or photochemical
ozone formation and dissociation processes at the Earth’s strato-
sphere. In MIFs, reaction rates should be equal among isoto-
pologues (e.g., among '°0'°0, '70'%0 and '*0'°0), so changes in
isotopic composition will be plotted along 1:1 line on the 8-
diagram. MIF processes are one of the most active research top-
ics both in theoretical and experimental earth-planetary sciences.

Anomalous isotope shifts observed in mass spectrometry:
Recently, Abe and Yoshida [1] reported anomalous results during
“normal” oxygen gas sample analyses. They measured three-
isotope composition of oxygen gas mixed with nitrogen or argon
gases. They found that 1) oxygen isotopic composition (8'*0 and
5'70) increased with increasing N, or Ar mixing rates although
identical O, gas was used, 2) Ar-mixed O, showed more isotopic
enrichments than N,-mixed one, and 3) 8'30 and §'7O variations
did not obey MDF relation [d(8'’0)/d(8'*0)#0.5]. Almost simul-
taneously, Barkan and Luz [2] also showed similar results using
0,-Ar mixture.

Main purposes of both studies were to suggest the necessity
of correcting raw isotope data in connection with their mixing
rates when one measured oxygen three-isotopic composition as a
mixture form, so they did not argue the possibility of MIF proc-
esses in the mass spectrometer.

Purpose of this study: To discuss the possibility of MIF
processes during the electron ionization in the mass spectrometer
[3] with following experimental procedures; 1) to determine the
abundance and isotope ratios of fragment ions of oxygen, 2) to
determine the influence of doubly-charged ions of oxygen mole-
cule to the fragment ion analysis, and 3) to use other interfering
gases (He and Ne) in addition to N, and Ar and determine their
apparent effects on oxygen isotope ratios.
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