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Due to the abundance of cellulose and it’s potential for becoming a major energy source through hydrolysis to ethanol, understanding the structure, function and degradation of this material is an active area of research.  One way to study these intrinsic properties is through the use of molecular modeling techniques.  In this work, we have examined the water/cellulose boundary layer through molecular dynamics simulations of a cellulose 1 crystal, with both the planar and step face exposed to the water, at 298K, 323K, 373K, and 408K.  During the course of the simulations, structural movement of the top two cellulose chains was observed and characterized.  The fluctuations were greater in the step face compared to the planar face, pointing to a less stable crystal. Differences between the step and planar faces of cellulose were also highlighted through the extent of water penetration into the crystal as a function of temperature. The average density of the water was plotted as a function of the distance from the crystal surface and displayed a maximum value of 1.4 g/cm3 directly above the first layer of the crystal, and a value of 1.1 g/cm3 at approximately 6.6Å from the surface.  Hence, the water above the microcrystalline cellulose surface is highly structured, as can be confirmed from visualization of the simulations, creating possible barriers to rapid hydrolysis. 

