
Author’s Accepted Manuscript

X-ray radiolysis of C2 hydrocarbons in cryogenic
media

Sergey V. Ryazantsev, Pavel V. Zasimov, Vladimir
I. Feldman

PII: S0969-806X(18)30321-9
DOI: https://doi.org/10.1016/j.radphyschem.2018.06.005
Reference: RPC7880

To appear in: Radiation Physics and Chemistry

Received date: 11 April 2018
Accepted date: 4 June 2018

Cite this article as: Sergey V. Ryazantsev, Pavel V. Zasimov and Vladimir I.
Feldman, X-ray radiolysis of C2 hydrocarbons in cryogenic media, Radiation
Physics and Chemistry, https://doi.org/10.1016/j.radphyschem.2018.06.005

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/radphyschem

http://www.elsevier.com/locate/radphyschem
https://doi.org/10.1016/j.radphyschem.2018.06.005
https://doi.org/10.1016/j.radphyschem.2018.06.005


 
 

1 

 

X-ray radiolysis of C2 hydrocarbons in cryogenic media 

Sergey V. Ryazantsev,* Pavel V. Zasimov, and Vladimir I. Feldman* 

Department of Chemistry, Lomonosov Moscow State University, 119991 Moscow, Russia 

 

*Corresponding authors.  

E-mail: ryazantsev@rad.chem.msu.ru (S.R.) and feldman@rad.chem.msu.ru (V.F.) 

 

ABSTRACT 

The radiation-induced transformations of acetylene, ethylene and ethane molecules under X-ray 

radiolysis in cryogenic media (noble gas matrices and neat hydrocarbon ices) at 5 K were 

characterized by FTIR spectroscopy. The radiation-chemical yields of decomposition of isolated 

hydrocarbon molecules were estimated in different solid noble gas matrices (argon, krypton and 

xenon). It was found that the radiation resistance of hydrocarbons at molecular level increases in 

the order ethane < ethylene < acetylene.  For ethylene and ethane, the decomposition yields in 

argon are remarkably higher than those in krypton and xenon, which was explained by possible 

involvement of “hot” ionic fragmentation in argon and matrix effect on the excess energy 

dissipation. In all the cases, irradiation of matrix isolated molecules leads to progressive 

dehydrogenation, which should finally lead to the C2 carbon species. In the case of ethane, and 

evidence for prompt deep dehydrogenation yielding acetylene and vinyl radical was found even 

at low doses, particularly in argon. In contrast to the radiolysis of isolated molecule, irradiation 

of acetylene ice leads to predominating radiation-induced condensation. Possible implications of 

the results for basic radiation chemistry and astrochemistry are highlighted. 
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