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High Temperature Annealing Cleans...But Damages

550°C annaling removes PMMA but damages graphene
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Damages probably caused by strain due to different

thermal expansion coefficients of Ni and Graphene
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_ooking for the Critical Temperature

Which is the critical temperature”

“ Test sample (a bad one)

 Steps increasing annealing temperature

“ SEM at each step

Alice Apponi - 06.11.2023 3 Ptolemy general meeting - Princeton University



|_ooking for the Ciritical Temperature
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Which is the critical temperature”

¢ Test sample (a bad one) 300 °C annealing

 Steps increasing annealing temperature

“ SEM at each step

* Nothing happens
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|_ooking for the Ciritical Temperature
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Which is the critical temperature”

¢ Test sample (a bad one) 300 °C

 Steps increasing annealing temperature

“ SEM at each step

350 °C annealingy

* Nothing happens
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400 °C |s The Critical Temperature

Which is the critical temperature”
“ Test sample (a bad one)

 Steps increasing annealing temperature

“ SEM at each step

* Nothing happens up to 400 °C
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400 °C |s The Critical Temperature

Which is the critical temperature”

“ Test sample (a bad one)

 Steps increasing annealing temperature
“ SEM at each step

* Nothing happens up to 400 °C
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The More ls sp, the Higher Wil Be H-Uptake (TG
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Sample A:

* m-plasmon almost quenched despite 59% sp® saturation
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~6.2 eV Band Gap Measureo W|th EELS | PRELININARY |
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Hydrogenated graphene: SamlOIe A
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Valence Band to Understand CH Bonding

How many sides”

* C 1s not an unambiguous marker

“* UPS: valence band features and angular resolution
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Betti, M.G. et al., Nano Letters (2022), https://doi.org/10.1021/acs.nanolett.2c00162
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Valence Band to Understand CH Bonding

How many sides”

* C 1s not an unambiguous marker

“* UPS: valence band features and angular resolution
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To Conclude

Graphene cleaning:

* Contaminants removed with 550°C annealing but suspended grahene breaks

* Nothing happens up to 400 °C but it seems not enough (bad sample misleading?)

Hydrogenation of graphene;

“* Monolayer graphene saturation seems to depend on sp2/sp3 ratio

“* Band gap measurements with EELS

“ Angular resolved UPS gives a clue of 1side hydrogenation
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Electron Energy Loss Spectrum

—ELS layout
Primary electron energy 90 eV
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Hydrogenation of Suspended Graphene to Undestrand CH Bonding

Hydrogen bonding to graphene:

“* C bonds changes from sp?to sp?

“* Band gap opening

* Most stable CH morphology 1-side and
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Valence Band to Understand CH Bonding

How many sides”

* C 1s not an unambiguous marker

“* UPS: valence band features and angular resolution
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