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1. 5t# Name of sample(s) and chemical formula, or compositions including physical form.

Benzene, C6HG;
Deuterated benzene, C6D6

2. REFERUVER (ERSIECVALGN115E . TOEHZEERL TZEL,)

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

During experiments, we used about 0.5 of beam time due to significant problems with beam down. However,
with significant help from beam line scientists we performed most significant experiments as was planned.
We performed several experiments on heating of deuterated and normal benzene at pressures up to 9 GPa
(Fig.1). Detailed analysis of the experimental results revealed following major conclusions presented in the
paper submitted to Phys Chem Chem Phys.

The high—temperature structural properties of solid benzene were studied at 1.5-8.2 GPa up to melting or
decomposition using multianvil apparatus and /n situ neutron and X-ray diffraction. The crystal structure of
deuterated benzene phase 11 (P21/¢ unit cell) was refined at these parameters (Fig.2). Our data show minor
temperature effect on the compression behavior of deuterated benzene at 7.8-8.2 GPa indicating low

temperature expansion of organic compounds at high pressures.




2. REEAERUHER (DDE) Experimental method and results (continued)
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Figure 1. The phase diagram of benzene constrained

from the present results. The melting line and the I-II J| ﬁ f
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In the crystal structure analysis at 3.5-4.0 GPa we
Figure 2. Rietveld refinement of neutron diffraction

patterns of C6D6 acquired at (a) 3.8 GPa and 673 K
and (b) 8.1 GPa and 673 K.

observed the deviation of D4 from ring plane with
rising temperature caused by the displacement of
benzene molecules and decrease of intermolecular
van der Waals bond of 7T —conjuncted carbon
skeleton and the deuterium atom of adjacent molecule. The part of C-+D interactions between the molecules
decreases from 42.4 % at 298 K and 3.5 GPa to 41.3 % at 723 K and 3.9 GPa that promotes the reaction of
oligomers formation at the crystals boundaries. In the pressure range of 1.5-8.2 GPa benzene decomposition
was defined between 773-923 K. Melting was identified at 2.2 GPa and 573 K. Quenched products analyzed by
Raman spectroscopy consist of carbonaceous material containing up to 10 % of sp® carbon. The defined
benzene phase diagram is consistent with naphthalene, pyrene and coronene phase diagrams at 1.5-8 GPa,

which we determined previously (Chanyshev et al., 2015; 2017).






