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Tree Transverse Section i Cellular Structure

Cellulose nanocrystals (CNCs) [1] are Cellulose is an organic compound formed by Carbon, Hydrogen and Oxygen ions  (ci6 #i10 JMOL [7] is used to visualize atom displacements (trajectories) producing state-of-the-art interactive images of the
particles that C?n be ex.tractﬁd f.rorn 045)4n,arranged in linear chains of several hundred to over ten thousand B(1->4) linked D- simulation results. XY-plots of temperature, potential energy, kinetic energy, total energy and hydrogen bonds
wood and provide a unique "building glucose units [3]. energy are being automatically generated to help understanding the thermodynamic evolution of the simulated
block” on which a new biopolymer system.

composites industry can be based.

A C program capable of generating CNCs based on Nishiyama et al. [3] coordinates was used to

_ . Colljose  Fbr Sitwture  FibrNetr Cell Wall Stucture populate the initial atomic positions. Different sizes and shapes, ranging from single chains to The next figures shows the final version of the tool and its outputs.
CNCs h?Ve unique mechanical, }f fully sized crystals, can be created by the user with a simple but very powerful graphical user
photonic, electrical, and thermal % interface. Crystalline Cellulose — Atomistic Modeling Toolkit ﬂtpms. \

to produce a new generation of green

properties, providing the opportunity I
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Fig. 8. Single cellulose chain formed by 8 glucose rings according to

Fig. 12. Crystalline Cellulose — Atomistic Modeling Toolkit. Thermodynamic evolution of the simulated system
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 Design new materials i CN Reinforcad
Transparent —-— omers Matrix Composites Molecular dynamic simulations are performed by LAMMPS [5] coupled with ReaxFF force field A molecular d .« simulation toolkit ted t vze th Hanical ‘ ealli ul
: L L e R , . , molecular dynamic simulation toolkit was created to analyze the mechanical response of crystalline cellulose
e 1 19 100 190 10:000 [6]. The system is equilibrated in a NVT ensemble (constant number of atoms, volume and Y y P Y

Tensile Strength/Density, MPa (g cm3)" ranging from a single cellulose chain to fully sized crystal. LAMMPS simulation code coupled with ReaxFF force field

provides the necessary platform to run molecular dynamics simulations. JIMOL viewer was incorporated into the
toolkit to provide state-of-the-art images of the results.

temperature) with a total simulation time and temperature defined by the user. Periodic
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Several simulation parameters can be defined, such as: temperature, time step, total number of

. . . me of the futur rk incl :
steps, hydrogen bond cutoff distance and force field parameterization. Some of the future work includes
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