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Preparation of aqueous dispersions of nanomaterials is required for
tests of their biological activity and further biomedical applications.

It iIs remarkable that fullerenes were first synthesized and detected In
mass spectrometric experiments on laser ablation of carbon. Since then,
various versions of mass spectrometric techniques are intensively
applied in studies of fullerenes in the gas, liquid, and solid states.

The discovery of fullerenes in 1985 gave a significant impetus to the
development of nanotechnology of carbon-based nanomaterials. To test
biological activity of fullerenes aqueous dispersions were required, which
was a real challenge for hydrophobic C60. A problem of transfer of C60 to
water was solved at the ILTPE as early as 1995 [1] by applying ultrasonic
treatment to the toluene-water system. Recently, an advanced method of
vacuum-sublimation cryogenic deposition for the preparation of hydrated
fullerenes was proposed [2] at the ILTPE, which allowed for the avoidance
of traces of organic solvents in an aqueous medium. Presence of pure
C60 in thus prepared samples was confirmed by mass spectrometry [3].

Exfoliated MoS, is a 2D nanomaterial promising for various nanotech-
nological, including biomedical applications. Nanocomposites or nano-
hybrides of several compounds are fabricated to obtain new materials
with new properties.

The AIM of the present work was to fabricate nano-
composite of C60 fullerene with MoS, (molybdenum
disulfide) 2D nanoflakes in aqgueous medium
and to probe it by
laser desorption/ionization (LDI) mass spectrometry.

Experimental. Water solutions of C60 prepared
by vacuum-sublimation cryogenic deposition
were mixed with water dispersions of MoS, for
synthesis of (MoS, + C60) nanocomposite by
ultrasound (1700 kHz) treatment. Stable grey
water dispersions were obtained.

What do we know about the mass spectrometry of fullerenes?
- Fullerene produces radical ions both in positive (C60*e) and negative
(C60°) ion modes under different ionization techniques.
- C60*e can undergo fragmentation via subsequent loss of 2C units
[C60 - 2C,]*.
- C60 can be polymerized by addition of 2C units [C60+2C]*.
- Under LDI, molecular ions are obtained in desorption mode (under
moderate laser power); polymerization occurs in ablation mode (high
laser power); its degree depends on the solvent and substrate.

These processes are studied, in particular, at the Institute for
Surface Chemistry [4].
What do we know about the mass spectrometry of MoS,?
LDI mass spectra of MoS, are recorded in the negative ion mode in the
form of sets of clusters Mo,S,0,". Each cluster is represented by a
peak envelope emerging due to polyisotopic nature of molybdenum.
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Laser Desorption/lonization Mass Spectrometry

of (C60 + MoS,) nanocomposites

Dried solid nanocomposites (C60+MoS,) were studied by LDI
technique using an Autoflex I mass spectrometer (Bruker

Daltonics, Germany) equipped with a nitrogen laser (337 nm).

Comparison of LDI mass spectra of pure C60 film dried on steel
and (C60+MoS,) nanocomposite prepared in agueous medium.
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To evaluate the properties of (C60+MoS,)
composites, a simplified “imaging” method
was applied. A set of single shots of the
laser beam (~50 um in diameter) were
subsequently applied to neighboring spots
on the dry composite surface.

ol  Sample spot

=+ target sight :
| ;l-\_JL_IJu..._ A . -
4 ) - 28-MNeg-(G0- 400 P5- oS24+ CE0_M 0oZ-zum100-L0 F1000s; ineand, PS2Y Shin
=1 (C60 + MoS,) Cqo 9 negative ions
£ nanocomposite A criterion for rough assessment of the

im] prepared in composite morphology was developed: in the
1 water-toluene case of even distribution of the components,
mixture the signals, characteristic of both C60 (m/z

o I o 720) and MoS, (a set of nggygz- clusters),
MQK§¥QE" o | were presentin the LDI mass spectra

| U . oo o || recorded at every point of laser impact.

| ' T ' T ' T
500 1000 1200 1400

CONCLUSIONS. Applying aqueous colloidal solutions of
C60 [2] permits obtaining high-quality (C60 + MoS,) nano-
composites. Even and rare distribution of C60 over the MoS,
surface is confirmed by the absence of C60 polymerization
under LDI conditions.
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