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In recent years, several new analysis tools have become available that enable researchers
to study the boundaries of structure, polymorphism and crystallinity in materials. Many
of these tools have been discussed in prior PPXRD symposium and include quantum
chemical calculations (1), studies on amorphous materials (2), full pattern matching
techniques (3) and applications of cluster analyses (4,5).

The study of cellulose by diffraction methods offers many challenges and opportunities.
The challenges arise from the characteristics of the micro and macro molecular structure.
Cellulose istypically fibrous, where the fibers consist of microfibrils with extreme aspect
ratio’s. The microfibular structure can be highly complex consisting of regions of
variable crystallinity and polymorphic forms (6). Small levels of natural impurities can
further complicate the analyses since many are known to interact with the structure and
morphology. The cellulose molecule itself has three hydroxyl units per glucan monomer,
that can give rise to a myriad of hydrogen bonding possibilities and many reaction
products when cellulose is processed and chemically treated. Overall, while cellulose is
one of the most common materials it can be very complex in chemical diversity, structure
and reaction chemistry resulting in a wide range of physical properties and performance
attributes.

In this presentation the authors have applied the new tools (1-5) to this old problem. This
includes the determination of the crystalline polymorphs and the amorphous structure via
methods described in references 1 and 2. Subsequently cluster analysis and pattern
matching was applied to study pulp and paper as well as pharmaceutical tablets.
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