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Failure of multi-layer graphene coatings in acidic media
Being impermeable to all gases, graphene has been proposed as an effective ultrathin barrier film and protective coating.
However, here it is shown how the gastight property of graphene-based coatings may indirectly lead to their catastrophic
failure under certain conditions. When nickel coated with thick, high-quality chemical vapor deposited multilayered
graphene is exposed to acidic solutions, a dramatic evolution of gas is observed at the coating–substrate interface. The
gas bubbles grow and merge, eventually rupturing and delaminating the coating. This behavior, attributed to cathodic
hydrogen evolution, can also occur spontaneously on a range of other technologically important metals and alloys based
on iron, zinc, aluminum and manganese; this makes these findings relevant for practical applications of graphene-based
coatings.Being impermeable to all gases, graphene has been proposed as an effective ultrathin barrier film and protective
coating. However, here it is shown how the gastight property of graphene-based coatings may indirectly lead to their
catastrophic failure under certain conditions. When nickel coated with thick, high-quality chemical vapor deposited
multilayered graphene is exposed to acidic solutions, a dramatic evolution of gas is observed at the coating–substrate
interface. The gas bubbles grow and merge, eventually rupturing and delaminating the coating. This behavior, attributed to
cathodic hydrogen evolution, can also occur spontaneously on a range of other technologically important metals and
alloys based on iron, zinc, aluminum and manganese; this makes these findings relevant for practical applications of
graphene-based coatings.
 
General information
State: Published
Organisations: Department of Micro- and Nanotechnology, Nanocarbon
Authors: Yu, F. (Intern), Stoot, A. C. (Intern), Bøggild, P. (Intern), Camilli, L. (Intern)
Number of pages: 6
Pages: 21497–21502
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: R S C Advances
Volume: 6
ISSN (Print): 2046-2069
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): CiteScore 3.06 SJR 0.875 SNIP 0.743 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 0.959 SNIP 0.837 CiteScore 3.42 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 1.114 SNIP 0.965 CiteScore 3.87 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 1.117 SNIP 0.903 CiteScore 3.74 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
Scopus rating (2012): SJR 0.863 SNIP 0.603 CiteScore 2.4 
ISI indexed (2012): ISI indexed no 
Web of Science (2012): Indexed yes 
Original language: English
DOIs: 
10.1039/C6RA01556E 
Source: FindIt
Source-ID: 2292330733
Publication: Research - peer-review › Journal article – Annual report year: 2016

 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43256246?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

