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As a consequence of moving from aquatic to terrestrial ecosystems, plants evolved superb mecha-
nisms for protecting their structural polymers from attack by the microbial and animal world. We know
that that this protection can be explained in a general sense as one of structure and chemistry at multi-
ple length scales. Protection from deconstruction is conferred first by rind or bark, then by thickened
cells surrounded by lignins, then chemical complexity of cell walls, and finally by the insolubility of
cellulose itself. We also have some understanding of various thermal chemical, mechanical, and enzy-
matic treatments of plant cell walls, but primarily in the context of applying empirical results to bio-
mass processing schemes. However, it is very important for the international community of scientists
is to truly understand such phenomena at the molecular scale. A point can be made that it is only
through the acquisition of such knowledge that true manipulation of the earth's biosphere can ultimately
be accomplished.

The study of biomass recalcitrance has been the major focus of my professional career ever since
graduating with a PhD in Biochemistry in 1980 from Colorado State University. I first began working
on understanding and improving the enzymes that degrade biomass naturally and now head a multi—
disciplinary team of 50 scientists working to bring effective biomass conversion technologies to indus-
try. I am very grateful to Blackwell Publishing (London) for the opportunity to contribute this book to
readers throughout the world. T want to also thank those scientists that contribute chapters to the book
and the many scientists from around the world, including China, who helped review these chapters,
Although this is the sixth book I have edited in my career to date, I consider “Biomass Recalcitrance”
to be perhaps my favorite book project because I know it has benefitted scientists in many countries,

The chapters in this book describe the state of the art, as well as promising new approaches, to
the problem worldwide and especially in China, of overcoming the critical science and engineering barri-
ers to enabling modern biorefineries. We have assembled chapters that focus on topics extending from
the highest levels of biorefinery design and biomass life-cycle analysis, to detailed aspects of plant cell
wall structure, chemical treatments, enzymatic hydrolysis, and product fermentation options. Such
compendia are often mere signposts in time. However, we hope that our unique assembly of carefully
integrated topics, present with reviews of background science, will remain relevant for those working
in the biomass conversion field for decades.

To summarize, this book was compiled to permit scientists from all nations to better understand
the many benefits provided by developing industries that produce liquid transportation fuels from bio-
mass. Over the years, I have worked with many scientists from China and today have many Chinese
colleagues. I am further confident that all scientists in China working in the renewable energy field will

find this book useful and enjoyable to read.

Michael E. Himmel, PhD
May, 2010
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