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Desorptionllonization Mass Spectra of nonmolecular In cluster science, mass spectrometry is an efficient tool that permits the simultaneous
. . . . generation and study of small atomic and molecular clusters. As a rule, the relative yield of
Inorganic solids have some SpECIfIC features: a cluster Mn to the total population monotonically decreases with increasing n for a
- the material is sputtered in the form of clusters: monocomponent object. However, the situation may be different for multicomponent
. . . ’ objects, where cluster assembly is governed by intermolecular interactions of varying
- polyisotopic chemical elements are recorded as a strengths among different components. This is the case of clusters sputtering from oxidized
“peaks envelope” with appropriate isotopic distribution. transition metal dichalcogenides, MoS, in particular. The pattern of Mo,S, 0,
OBJECT: Molybdenum Disulfide M032 and its zi)u:st;esrfss(ﬂust;ireerglunder LDI mass spectrometric conditions from MoS,
) . . groups of clusters formed due to the assembly of
Laser Desorption/lonization (LDI) mass spectra. chalcogens (S, O) around molybdenum atoms (x = 1-4).

N . | Molybdenum is a polyisotopic element. — The 100% of a cluster content is
It is represented in nature by 7 stable isotopes ‘ distributed over the related isotopic
l M recorded in the mass spectra at 92, 94, 95, 96, distribution, that is, the set of peaks
w97 98,100 u. The larger the cluster Mon, in the mass spectrum.
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the wider its isotopic distribution. As a consequence, the intensity of the
M M | maximal peak in the set decreases
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480 Mo, | We proposed to describe the position of a 8 A A A snmton.  @bundance of isotopic
cluster in the mass spectrum by the calculated T N distributions for each cluster
e e average mass of its isotopic distribution [1]. average mass in the spectrum.
Original negative ion LDI mass spectrum of MoS, (a). [1]. Boryak O.A., Kosevich M.V., Pashynska V.A., Kuzema P.O., Karachevtsev V.A.
It contains sets of clusters Moxsyoz' O_n Ias_;er desorptionlion_ization mass spectrometry of molybdenum
disulfide 2D nanomaterial // Chemistry, Physics and Technology of Surface,
2025, 16 (2), 178-190.
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| L o . isotopic distributions with ion abundance data derived from
L e et B el St e the original mass spectra.
100 200 300 00 S00 600 00 =00 m/z The results of the reconstruction are presented as a
100 histogram, in which the calculated abundances are
o | b plotted versus the average mass values of the clusters.
([ SR ———— e It can be seen that the total pattern of the two clusters’
S Y DO | O M distributions is similar, while the maximum intensities in
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S 1 P are lower than the calculated ones.
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Additional comments. When this work was completed, a more
hor h analysis of cl rs reveal h . .
thoroug anajysis ot ¢ USte.s.e ealed that Some clus_ters are CONCLUSION: The “restoration” of the 100% yield of
superpositions of several similar structures, which will be ) i i i
described in our poster “Modification of transition metal polyisotopic clusters revealed relzfltlvely small difference
dichalcogenides by organic compounds, reflected in the between the calculated and experimental abundances.

composition of laser-desorbed clusters”. This finding underscores
the need to separate the contributions of these structures in
subsequent calculations.

EXPERIMENTAL Exfoliated MoS, was prepared in aqueous medium
using piezoelectric oscillator generating 1700 kHz frequency. LDI mass

spectrometric experiments were performed with MALDI-TOF Autoflex Il _
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