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Preface

“The nation behaves well if it treats the natural resources as assets
which it must turn over to the next generation increased and not
impaired in value. Conservation means development as much as
it does protection.”

Theodore Roosevelt (1858-1919)

Biomass as a natural resource contains varying amounts of cellu-
lose, hemi-cellulose, and lignin. Currently, the second-generation
bioproducts, such as bioethanol, biodiesel, methane, and biohydro-
gen from lignocellulosic biomass, are increasingly being produced
from wastes rather than from energy crops, because the latter com-
pete for land and water with food crops that are already in high
demand. However, a major drawback to the production and maxi-
mum recovery of valuable materials from lignocellulosic biomass
is the structure of lignocellulose, which has evolved to resist deg-
radation, due to cross-linking between the polysaccharides and the
lignin via ester and ether linkages.

In fact, with the standard anaerobic digestion technologies, only
approximately 20-30% of the organic matter is mineralized. The
main goal of any pretreatment to the anaerobic digestion processes
would be to alter or remove the inherent structural and compo-
sitional impediments to hydrolysis, which is the rate-determining
step, and subsequent degradation processes in order to enhance
digestibility, improve the rate of enzyme hydrolysis, and increase
yields of intended products. A substantial increase of biogas pro-
duction can hence be obtained by applying a proper physical,
chemical, thermal, mechanical, or biological pretreatment step,
such as hydrothermal heating, microwave heating, ultrasonic treat-
ment, use of (genetically-engineered) enzymes, and/or treatment
(hydrolysis). The potential of the various pretreatment processes
to augment the anaerobic biodegradation rate and produce more
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biogas is considerable. These methods cause mechanical, physi-
cal, chemical, or biological changes in the plant biomass in order to
achieve the desired products.

This book highlights the recent advances in the pretreatment and
value addition of lignocellulosic wastes and other biomass forms.
Mechanical, physical, and biological treatment systems are brought
into perspective. The main value-added products from lignocellu-
losic wastes are summarized in a manner that pinpoints the most
recent trends and the future directions. Physicochemical and bio-
logical treatment systems seem to be the most favored options,
while biofuels, biodegradable composites, and biosorbents pro-
duction paint a bright picture of the current and future bio-based
products. Engineered microbes seem to tackle the problem of bio-
conversion of substrates better, a process which would otherwise
not be optimized by conventional wild strains.

Ackmez Mudhoo
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