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Self-collapsed nanotubes in a bundle
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Graphene nanoscrolls
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Graphene, a promising nanomaterial for future electronics, can be rolled up into “nanoscrolls”, shown here in cross section in
yellow. Simulations reported in the journal Small show these scrolls can be controlled using a tiny voltage to direct the flow of

water or even drugs across cell membranes.




Buckling pressure: theory
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Buckling pressure: theory vs MD

Buckling of nanotubes in bundle
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Self-collapse: theory
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Sliding failure
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Strength increment
due to the self-collapse




Other related calculations




Graphene nanoscrolls







Elastic bending energy




Energy minimization
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Equilibrium core radius
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Theo/MD comparison MD Theo. ' Theo.

Zigzag'"” 0.32 0.37
Armchair” 0.25 0.36
Chiral'™ 0.23 0.33

[.65
.64
.61

.68
.73
73

Armchair'™ 0.61 0.56
Chiral*) 0.68 0.79
Zigzag!® halfed W)k 0.67 0.63

1.50
.42
1.56
Zigzag'™ 0.60 0.59 1.59 1.7
1.60
1.67
1.76

4(y) means in vacuum and (w) means in water. *50% reduction in van der Waals
interaction.




Theory vs MD
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ano-channels
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Graphene, a promising nanomaterial for future electronlcs can be rolled up into "nanoscrolls”, shown here in cross section in
yellow. Simulations reported in the journal Small show these scrolls can be controlled using a tiny voltage to direct the flow of
water or even drugs across cell membranes.
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Enerqgy storage: modelinc

dE B dW
dro ~ dl‘o

—pi2n Lrodro+ pe2n LRAR = 2w Lrodrgp,

Int J Fract . .
he v 17 Oc s )
DOI 10.1007/510704-010-9545-y Published online: 12 October 2010




Nano-oscillators: modelinc
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Nano-oscillators: Theory vs MD
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Nano-motors: the first tentative
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Nano-motors: modelinc

APPLIED PHYSICS LETTERS 96. 053115 (2010)
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Nanoscroll crystals




Gigantic electro-striction
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Spider silk and bio-inspired super-tough fibers
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Km-long crack front in geckos
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EXperiments on several Insects, spiders and lizards
(from' S. N. Gorb, M. Varenberg, N. M. Pugno, Soft

Matters, 2010) Peeling line proportional to: mass SUpports
our model




