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The object of study

1) 16C + Br, = 2C4Br.
2) BrF; + Br, & 3BrF
6C8Br + 8(2BrF; + Br,) — 24(C2F-4BrF;) + 15Br,.
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3) Substitution of Br, with CH;CN until the liquid phase becomes discolored.
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4) 2Pb(NO,), = 2PhO + 4NO, + O,



The main goal Is to determine the mechanism of
Interaction of N,O, with a matrix of semifluorinated
graphite and related intermediate reaction products
under the influence of external factors.

The objective: to carry out a detailed investigation
of the electronic structure of intercalated by N,O,
semifluorinated graphite C,F,q before and after
thermal exposure and irradiation with zero-order
light from synhrotron (the so-called "white light™).



Experimental

FTIR spectra - Scimitar FTS 2000 spectrometer.
Thermal exposure - for 10 minutes at a temperature of 190-200 °C

The XPS and NEXAFS experiments for C,F, 3°N,O, - monochromatized synchrotron
radiation from the Russian—German beamline (RGBL) at BESSY II, Germany.
Additional XPS studies were conducted at the Boreskov Institute of Catalysis on an
ESCA-Specs spectrometer.

Influence with zero-order light illumination from the RGBL
of BESSY Il on the sample C,F, 3-N,O,.

« Energy range 30-1300 eV.

« Total energy flow over all wavelengths @ =~ 2x10-3 J/s.
« Under illumination for 180 s. total energy E, , = 0.36 J.
« Dose = 9x10° J/kg.

The scheme of our experiment included:
1. Measurement of XPS and NEXAFS spectra of a sample.
2. Illumination of a sample by zero-order light for 180 seconds

3. Repeated measurement of the XPS and NEXAFS spectra.



Tranmission

Investigation of the effect of thermal exposure
on C,F,4-N,O, using IR spectroscopy

] o ii ot 1 e 20 °C Structural fragments | wavenumber, cm? | Ref.
T NAKowoy ol [\ room temp. |SF € 109s 1
] | _—
1 OH N()2 asymm. ‘ | C-F (CF) 1234 [1]
] R-COOH | | |C-F(C,F) HON (HNO,) 1300 [2]
L | C-F(CF
] N-O(NO) | (C-h) NO, (HNO,) 1340 sym. [2]
] HO-N
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] 1600
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Possible chemical reactions, N-O (NO,) 1660 [5]
flowing on the surface C,F,,: 2936
OH 3424 2]
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Intensity

Investigation of the effect of thermal annealing and
«white light» 1llumination on C,F, 4-N,O, using XPS

Elemental composition of the sample surface C,F, 4-N,O, before and
after white light illumination for 180 sec.
C,% F% | NN% | O,%

5,2

O6paszer
C,F,5'N,O, (before wh.light) 676 |235]| 3,7
C,F, s N,O, (after wh.light) 85,4 85 | 21 | 40
C,F,¢'N,O, (after ther. an.) 85,1 5,7 - 9,2

XPS N(Ls)
N.,0,. NO,

. pyridine-N-oxide

1 Overview XPS spectrum ,

- —
-

415 410 405 400 395 390
Binding energy, eV

Thermal exposure for 10 minutes leads to the removal of nitrogen-
containing functional groups from the surface C2Fo.8-0.9:N204




Intensity

Investigation of the effect of thermal annealing and
«white light» 1llumination on C,F, 4-N,O, using XPS
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The effect of «white light» exposure on surface C,F, 4-N,O, for 180 sec.

The effect of thermal exposure (200 °C) on
surface C,F, 4-N,O, for 10 minutes




Investigation of the effect of thermal and

«white light» exposure on C,F, 4-N,O, by NEXAFS
C K-edge NEXAFS

after white light for 180 sec

Graphite

Graphite oxide

Normalized intencity (arb units)

280 285 290 295 300 305 310 W0 285 290 295 300 305 310
Photon energy, eV
] i F K-edge NEXAFS

Normalized intencity (arb units)

after white light for 180 sec.

Normalized intencity (arb units)

680 685 690 695 700 705 710 630 685 690 695 700 705
Photon energY, eV Photon energy, eV 10



Investigation of the effect of

N K-edge NEXAFS L
: thermal and «white light» exposure
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. Investigation of sample purity in NO, cylinders by
0.2 v . adsorbed on a carbon nanotube [Georgina high-resolution ISEELS measuremeats in the N 1s
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The effect of thermal and «white light» exposure

After thermal exposure for\ N,, NO,, NO, N,O, 1 el A
10 minutes o b 3. Je 20 >0 o
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Conclusions

The fluorinated graphite matrix can be used as a nanoreactor.
Substitution of intercalate - acitonitrile with nitrogen tetroxide,
which is in equilibrium with nitrogen dioxide, leads to the
formation of nitrogen-containing molecules HNO,;, NO, N, in the
Interlayer space C,F ;.

The effect of the zero-order beam from RGBL BESSY Il
exposure on the C,F,5 - N,O, sample for 180 seconds leads to
partial defluorination of the sample with the possible removal of
carbon and the formation of vacancy defects. At the edge of the
fluorine graphite plane, the formation of the C-F,, C-F;, C-O
bond occurs and included pyridine groups are observed.

It was found that by thermal shock HNO; is removed from the
semifluorinated graphite matrix with the preservation of the
remaining nitrogen-containing intercalate groups: NO, NO,, N,,
N,O,.

Annealing at ~ 200 °C of sample C,F,4'N,O, for 10 minutes
facilitates the production of an “empty” matrix with partial
defluorination and the formation of vacancy defects.
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