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DFT AND MOLECULAR DYNAMICS
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Experimental preparation of atomically thin nanoporous carbon membranes in Langmuir-Blodgett device
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Tilt angle @ (degrees) Number of H-bonds per molecule

Intermolecular bonding energies DFTB-D3BJ Single Energy
o Point (kcal mol)
n—x stacking -e- 1HTPY -945771.78

S5HTPY cluster -945598.19

Total pyridine n-nt -173.6
stacking interaction

-28038.61

E onomers+ 1water | ~28364.68
Egimer -56184.83
H-bond -10.55

n-it stacking -107.61

Pyridine n-it stacking
interaction for -4.13
interacting pyridines
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CONCLUSIONS

. Single HPAHBC molecule masiize th e inte r? ction dI’IVES- and H-bond intercations : f,if"hg;i QLZT, ?2.',?;33'&;?,“‘;‘3:3:;:2? rumber
goreye:s):egre\’lcqiaIl(z/npasral(lzr(ii\llte;?\ggele );10"6) to the the ve rtlcal aggregatlon bala nce for ;rrl]olecile IS e?csentially flat (tilt angle ~13°) on
n/\aci;:,iur:;aﬁi)mgc molecules on the water dominati ng the H'bond d plana I aggregaﬁon . Wiclzv]?iveerl-sl'tlj'lr?\?crre\.olecqles.on the \fvater
mteraction® beromes the dominant contribution on the water surface petween pyidines and the hycrogen bond
contribution in determining the overall . 4 with water (on average 7 hydrogen bonds) are

T, N,

arrangement. The molecules adopt a parallel- equally crucial in determining the planar

displaced stacking with the HBC core plane bg g \ NS arrangement with tilt angle of around ~15.5°.
forming a tilt angle of around ~35° with the * Flagrant planar clustering of 5 molecules with

water-surface (on average 2 hydrogen bonds). intermolecular nt-mt stacking interactions

From the trend observed in the MD N N N Deca cycle n e[3] between pyridine moieties. DFTB ENErgy

simulations we expect that the tilt angle will estimation of - t stacking in the X-shape

approach a vertical orientation (90°) by TlZTt-StaCking inte ra Ction interacting site is in good agreement with

: : : i [6]
increasing the concentration of molecules on literature.

the surface, approaching the experimental is the only driving force for

result.

Would you like know the free-standing aggregation

more about this?
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\ A? COMP. bilayer 50/50 racemic mix (+) and (- Both amount, 60 and 30 molecules, on the water surface the tilt angle average changes

from ~50° to ~90°, for 0 and 30 mN/m Surf.Tens. respectively, in accord with the
— experimental expected vertical orientation.
Evident domains ordering after the compression, from 0 to 30 mN/m Surf.Tens. .

—% Impressive matching between the computational bilayer isotherm (MMA ~26
- - - - - A2/molecule) and experimental isotherms, confirming the experimental bimolecular A G,
Mean Molecular Area (MMA) A2/molecule layer thickness of ~24 A2 Tilt angle @ (degrees)
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