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According to Tredgold’s de�nition in 1828, engineering is “the art of directing the
great sources of power in nature for the use and convenience of man.” In the 19th
century, human beings learnt to build automatic scavengers and septic tanks to
reduce solids in sewerage systems. Although people did not realize that archaea
played a key role in those systems until recent decades, such process, namely,
anaerobic digestion, is one of the most successful applications of archaea in modern
society and has inspired the discovery of numerous sustainable bioprocesses.

In recent years, more and more studies prove that not only are archaea vital to
maintain biogeochemical cycles and ecosystem balance on Planet Earth, they are
also functional guilds in engineered wastewater systems. Besides the essential role of
methanogenic archaea in the treatment of organic wastewater, some archaeal species
are closely involved in the electron transfer through ammonia, nitrite, nitrate, or
sulphate in wastewater treatment systems. For example, anaerobic methanotrophic
archaea are found capable of independent anaerobic oxidation of methane using
nitrate as the terminal electron acceptor in anaerobic wastewater sludge. In addition,
ammonia oxidizing archaea play amajor role in nitri�cation in wastewater treatment
systems. More functional archaea are expected to be discovered and applied to
engineered wastewater systems in near future.

�is special issue is intended to present and discuss the occurrence and critical
roles of archaea in engineered wastewater treatment systems. Particular focus will be
directed into their roles in cutting-edge and breakthrough bioprocesses today. Read-
ers are expected to gain a profound understanding about how wastewater industry
has been and would be further revolutionized by archaea-centred microorganisms
through high quality research articles and reviews.

Potential topics include, but are not limited to:

Structure and succession of methanogenic microbial community in
advancing anaerobic digestion systems
Methanogenesis and reverse methanogenesis in wastewater treatment
systems: potential ecological relationships between methanogenic and
methanotrophic archaea
Occurrence and functionality of ammonia oxidizing archaea in wastewater
treatment and distribution systems
Roles of archaea in bioelectrochemical production of bioenergy and
reduction of recalcitrant contaminants
Cooperation of functional archaea and bacteria in wastewater treatment
systems
“Omics” insights into archaeal population abundance, biodiversity, and
dynamics and their function in wastewater treatment systems
Future applications of archaea in wastewater treatment and distribution
systems

Authors can submit their manuscripts via the Manuscript Tracking System at
http://mts.hindawi.com/submit/journals/archaea/orae/.
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