Stability of Hydrogenated Graphene
N Ultra High Vacuum and in Air
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Time-Scale of Oxidation is ~30 min
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Radiolysis May Not Be a Problem
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1 keV zoom

Thanks to A. Casale,
A. Esposito, L. Cavoto
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—Xperience-based considerations:

 “Dangerous” electrons < 1 keV

* EELS: 103 pA/mm2 —> no damages (at least a
factor 106 higher!)

* Integral current ~a few pA % SPUTTERING: Ar+ beam ~1 keV, ~100 nA/mm?

% Current spread on whole surf. and on 4z
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Hydorgenation Stability: Good in UHV, Oxidation in Air

1.5 | ' | 1.5 | ' |
C 1s Sample A C 1s Sample B
_ post-H _ post-H
& —@— in-vacuum 2 —@— in-air
- -
- 1 B ) 1 -
E o 2 i
.E. b .E. o "}
3 o 2 '
c  0.5- f - c  0.5- ‘ -
E \ T" wjﬁ,}r;&’;’ffﬁ. rf‘».is'.x ¢ tn;{qﬁ, 2 o E DI A S f“ ‘;»‘I‘m"ﬁ,a"
R < av(";v’%
0E=— | | | | | | | — 0 | | | | | | | —
292 288 284 280 292 288 284 280
Binding energy [eV] Binding energy [eV]
Sample A: Sample B:
“ 4 months in ultra-high vacuum “* 11 months in air

-10
(10-19 mbar) % Significant oxidation

“* Almost unchanged

Alice Apponi - 19.02.25 6 Ptolemy |IT Meeting - Roma



P
‘b
—
.‘\
re
3 3 WL \
‘ / 13 .
. ¥ - - -
. 54 »-
3 ! ’ 2
g
Vg
J
\
.

HYDROGEN

C 1s Sample B
post-H
@ In-air

1 B ®— 250°C ann.
®  re-H 40 kL

re-H 80 kL

0.5

Intensity [arb. units]

292 288 284 280

Binding energy [eV]
Alice Apponi - 19.02.25

Atomic H: Oxygen Substitution and Re-Hydrogenation
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Re-H: The sp? Is the Only Component Left Again
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EELS Confirms Hydrogenation and Re-Hydrogenation
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Hydorgenation Stabillity:
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Good In UHV, Oxidation in Alr
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Total C 1s Area Decreases With H Exposure
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