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Itis that time of year agam

as the PE staff takes a look at
new technologies that could
iImpact our environment.

OB
NOLOGIES
- Jfor 2011

By SETH M. FISHER, Publisher, and ROY BIGHAM, Editor, Pollution Engineering

s much as our indus-
try reacts to regula-
tions, the real prog-
ress of environmental
engineering happens
in the advancement
of pollution control technologies. It’s
telling that when the EPA decides it’s time
to add abatement of greenhouse gases to
its register of substance controls, after
all the talk of how many tons of COje
are being cut from the atmospheric daily
dose, the active control on your permit
ends up being the “best available control
technology.” Advancements in remedia-

tion methods have changed the site recla-

mation business to such a degree that in
2009 PE even launched a new technical
conference, the RemTEC Summit — back
again in Chicago this May (www.remtec-
summit.com) — to help specifiers keep
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up. What was once accomplished with
painstaking sampling and lab work can
now be done with a handheld gun and
monitored on your smart phone.

There are far too many new technolo-
gies that will be changing our business
this year to list, and their effects are
so far reaching that valuing them is an
exercise in futility. What follows, then, is
a list of ten such techs, in no particular
order, for environmental professionals
to keep an eye on in 2011. The technolo-
gies were chosen by PE’s editorial staff
with consultation from hand-picked
industry leaders.

10. Synthetic
photosynthesis
Imagine an incredibly efficient energy
production process powered by solar

radiation and CO;, emissions of just

oxygen and water, and in which energy
is stored in a microscopic footprint for
thousands of years with minimal loss.
Unbelievable? Not quite:
blade of grass has been doing this for a

the meanest

billion years. In 2010, Chinese automaker
Shanghai Automotive Industry Corp. and
General Motors unveiled their design
for a car that runs on photosynthesis.
The car would represent a partial step
toward synthetic biological energy, using
an organic metal framework to absorb
CO; and water, then store the energy in
a simple lithium-ion battery. Meanwhile,
researchers at various universities are
trying to coax biological organisms to
give up the secrets of metabolic energy.
Practical applications are far off, but the
promise of factories that run on water,
sunlight, air and a nutrient packet, and
store fuel as carbohydrates is exciting.




Algae use CO, and light in a process known as photosynthesis. What if the
skin of our cars could do the same thing?

9. Not-so-nasty plastics

Plastics had a well publicized falling out
with the environment a few decades ago,
as the realization that they don’t break
down very well caused observers to look
around at the dwindling available garbage
space and say “uh oh.” Today, plastics and
Mother Earth are finding new and better
ways to reconcile their differences, largely
thanks to major advances in organic plas-
tics. Cereplast Inc., El Segundo, Calif,,
has developed a plant-based resin that
can be made into compostable shopping
bags. Plant-based, biodegradable plastics
are changing the packaging industry, and
could be great news to companies worried
about their waste streams when packaging
waste is heading out to feed the local park
rather than the local landfill. Meanwhile,
Novover Corp., Waltham, Mass., is work-
ing on creating various plastics and poly-

mers — including paints/coatings, diapers,
and bottles — using collected CO and CO;
from power plants.

8. Nano-enhancements
for ESPs

Electrostatic precipitators (ESPs) typically
use all-metal electrodes that are relatively
complex and expensive compared with
thermoplastic materials. Applied Sciences
Inc. and Ohio University, with assis-
tance from industrial partner Southern
Environmental Inc., are in the process of
developing a carbon nanofiber to fabri-
cate electrically conductive thermoplastic
composites to reduce the complexity and
cost of manufacturing and installation,
and to decrease the power consumption
of electrodes used to generate charged
particles in electrostatic precipitators. The
light electrodes would be cheap and easy

from the Georgia Institute of Technology,
Michigan State University, and the Pacific
Northwest National Laboratory are study-
ing a strain of bacteria known to success-
fully treat metals in various substrates such
as fresh water, salt water, soils and rocks.
The same research was first mentioned in
the 2008 Ten Top Techs article. Recently, the
researchers completed the first system-level
assessment of the Shewanella microbes’
population diversity. Results from the study
should provide the critical step of ascribing
the proper applications to the microbe’s
various strains. One such strain is a ura-
nium-breathing bacteria that could be
introduced to a contaminated groundwater
source, where it could change the uranium
to a non-soluble form that is trapped by
the soil and thus is no longer transportable.

6. Membranes for gases

Membrane filtration is a well-known
technology for separating liquids, but
can membranes break up air as well?
Researchers have long known that certain
metal organic framework membranes can
be effective at separating gases. However,
there are thousands of potential metal
organic membranes and it could poten-
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