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Introduction and Computational Details Rolling of imogolite with planar initial conditions!”).

Imogolite nanotubes are attractive because of their potential uses in soil contamination 166 Y.
control, as an arsenic scavenger in liquids (where it has shown to be able to retain five 10K s GOPlanar I.C.|"
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sieves, as a support tor msulating polymers and catalysts, and for coating nanowires. > xO9ee 0000000y <
Moreover, imogolite is a clay-like nanotube of which the diameter can be controlled. It Ll\.l 67 &R 4 W
was discovered in volcanic SOﬂSm, and its structure was given by Cradwick et al. 2l in -167.2 it S x2 166.1_o
1972. In 1977 a synthesis protocol was put forward 3. The chemical formula suggested ]
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thetic imogolite. For the latter the exterior diameter is of ~ 2.3 nm and its average © g% [xxTubularl.C.J”
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FIGURE 3: Thermodynamic average of E/N for temperatures of 10, 150, 300 and
167.22 | 368 K. The black x correspond to tubular (TIC), and the red circles to planar
S B T e T (PIC), initial conditions. Snapshots of the scrolled conformations, obtained for the
N minimum energy, are provided for representative IV values. The dashed horizontal
line corresponds to the total energy of two interacting N = 11 NT's at the same

FIGURE 1: (a) Imogolite unit cell with N = 12 repetitions of the 28 atom circular
sector, of angle 27 /N, marked by the black continuous line. (b) Lateral view of the
28 atom structure that is angularly repeated to form imogolite. Periodic repetitions
of the unit cell are imposed in the axial direction. L, is the axial length of the unit

cell. H: light gray, O: red, Si: yellow and Al: pink. (¢) Monodispersion concept as Mechanical Properties: Nano—coiling[ |
modeled with CLAYFF force field. The minimum of energy is for N = 10.

temperature.

We employed the CLAYFF force fieldl  to describe the interactions between the
atoms. The force field potential with fractional charges assigned to each atom and

Lennard-Jones (LJ) (12-6) potentials. The O-H bonds are described by a harmonic
bond-stretching term:
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where 0 = 1/2(0; + ;) and €;; = (eje;)1/2. B
The cell éizes were 10 ><] 10 x 5.074 nim fgr the model of an isolated imogolite molecule, 0 _Z:: ““(““(“II’”W““H’
which were of enough length to be considered as an isolated molecule and to evaluate : |
the Coulomb summation correctly. All calculations were performed with the molecular = oaal e |
dynamics program called LAMMPSP! combined with local developed codes. An equiv- 0 050l | | N
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alent technique to the famous Ewald method was used for the summations of Coulombic 0 001 002 8 0.03 004 005 005
interactions as implemented in LAMMPS. The structures were relaxed with the method

of modified molecular dynamics known as FIRES) FIGURE 4: P, vs strain, Young modulus ~ 200 GGPa, this is in good aggrement

with previous published results?). This case correponds to the compression of the
40 nm imogolite, erate of -1.e-4/ps. Above 0.125 of strain the nanotube begins to
break. The units are: Stress in GPa, Coulombian energy (E.) and Van der Walls
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