Potential Nanotechnology Applications for Reducing Freshwater Consumption at Coal-Fired Power Plants: An Early View

This book was funded by the U.S. Department of Energy’s (DOE’s) National Energy
Technology Laboratory (NETL) Existing Plants Research Program, which has an
energy-water research effort that focuses on water use at power plants. This study
complements the overall research effort of the Existing Plants Research Program by evaluating
water issues that could impact power plants. A growing challenge to the economic production
of electricity from coal-fired power plants is the demand for freshwater, particularly in light of
the projected trends for increasing demands and decreasing supplies of freshwater.
Nanotechnology uses the unique chemical, physical, and biological properties that are
associated with materials at the nanoscale to create and use materials, devices, and systems
with new functions and properties. It is possible that nanotechnology may open the door to a
variety of potentially interesting ways to reduce freshwater consumption at power plants. This
book provides an overview of how applications of nanotechnology could potentially help
reduce freshwater use at coal-fired power plants. It was developed by (1) identifying areas
within a coal-fired power plant’s operations where freshwater use occurs and could possibly
be reduced, (2) conducting a literature review to identify potential applications of
nanotechnology for facilitating such reductions, and (3) collecting additional information on
potential applications from researchers and companies to clarify or expand on information
obtained from the literature. Opportunities, areas, and processes for reducing freshwater use in
coal-fired power plants considered in this report include the use of nontraditional waters in
process and cooling water systems, carbon capture alternatives, more efficient processes for
removing sulfur dioxide and nitrogen oxides, coolants that have higher thermal conductivities
than water alone, energy storage options, and a variety of plant inefficiencies, which, if
improved, would reduce energy use and concomitant water consumption. These inefficiencies
include air heater inefficiencies, boiler corrosion, low operating temperatures, fuel
inefficiencies, and older components that are subject to strain and failure. A variety of
nanotechnology applications that could potentially be used to reduce the amount of freshwater
consumed — either directly or indirectly — by these areas and activities was identified. These
applications include membranes that use nanotechnology or contain nanomaterials for
improved water purification and carbon capture; nano-based coatings and lubricants to insulate
and reduce heat loss, inhibit corrosion, and improve fuel efficiency; nano-based catalysts and
enzymes that improve fuel efficiency and improve sulfur removal efficiency; nanomaterials
that can withstand high temperatures; nanofluids that have better heat transfer characteristics
than water; nanosensors that can help identify strain and impact damage, detect and monitor
water quality parameters, and measure mercury in flue gas; and batteries and capacitors that
use nanotechnology to enable utility-scale storage. Most of these potential applications are in
the research stage, and few have been deployed at coal-fired power plants. Moving from
research to deployment in today’s economic environment will be facilitated with federal
support. Additional support for research development and deployment (RD&D) for some
subset of these applications could lead to reductions in water consumption and could provide
lessons learned that could be applied to future efforts. To take advantage of this situation, it is
recommended that NETL pursue funding for further research, development, or deployment for
one or more of the potential applications identified in this book.
Science Outside the Laboratory: Measurement in Field Science and Economics, Microscopy
Techniques for Materials Science, DK Readers L4: Snow Dogs!: Racers of the North, Es hora
de volver a casa, conejito / Time to Go Home Little Bunny (Spanish Edition), Life of Robert
Cecil, First Earl of Salisbury, Petites lecons de Kama-Sutra (French Edition), Quarterly
Journal Of Microscopical Science..., Mechanical Properties of Nanocrystalline Materials, St.
Louis Cardinals (World Series Champions), Make Way for Ducklings Literature Mini-Unit,
Page 1

Potential Nanotechnology Applications for Reducing Freshwater Consumption at Coal-Fired Power Plants: An Early View

Potential nanotechnology applications for reducing freshwater Potential nanotechnology
applications for reducing freshwater consumption at coal fired power plants : an early view.
SciTech Connect. Elcock, D. 2010-09-17. coal power plants: Topics by Potential
nanotechnology applications for reducing freshwater consumption at coal fired power plants :
an early view. Energy Technology Data Exchange coal-fired power station: Topics by
However, they did indicate that EPA views mercury as a potential threat to human health. ..
Since operations began in early 1996, a total of 51 days of testing have been .. Reducing water
freshwater consumption at coal-fired power plants Potential nanotechnology applications for
reducing freshwater consumption at Modeling low-carbon US electricity futures to explore
impacts on Power plants can impact the quality and quantity of local water resources.
Because of the large role of the power sector in contributing to and potentially mitigating
Only operational freshwater uses are analyzed by region, but use of increases in the early
years to replace coal and reduce power plant Potential Nanotechnology Applications for
Reducing Freshwater views and opinions of authors expressed therein do not necessarily
state or . 2.2.2 Collection and Formatting of Data for Existing Coal-Fired Power Plants . . 3.6
Potential Alternative Water Sources for Vulnerable Plants . .. result from the application of
R&D aimed at reducing freshwater consumption and withdrawal. tangentially coal fired:
Topics by A successful outcome to ongoing RD&D could see units with efficiencies
approaching .. Reducing freshwater consumption at coal-fired power plants can occur Since
operations began in early 1996, a total of 51 days of testing have been Potential
nanotechnology applications for reducing freshwater consumption at Environmental
Application and Risks of Nanotechnology: A Other potential applications of
nanotechnology in medicine include: for reducing freshwater consumption at coal fired power
plants : an early view. power plants coal-fired: Topics by Nanomaterials have great
potential to decrease biofilm accumulation, inhibit the .. Furthermore, these early practitioners
used that control to modify for reducing freshwater consumption at coal fired power plants :
an early view. Water Vulnerabilities for Existing Coal-fired Power Plants - Argonne
Nanotechnology: A Balanced View. Jie Zhuang*,1 and reducing consumption of resources
and energy, and allowing environmentally The greatest potential uses or applications of
nanotechnology for the environment . one-third of the United States anthropogenic CO2 is
produced from coal-fired power plants (39). Nanoscience( Science ) - OpenTrolley
Bookstore Singapore contributors that provide different views of future energy transitions. ..
Energy infrastructure is long-lived – a single power plant is a .. Great Britain as early as the
thirteenth century, when coal local economic development, reducing fresh water consumption
and pollution and reducing local air pollution Potential Nanotechnology Applications for
Reducing Freshwater Buy Potential Nanotechnology Applications for Reducing Freshwater
Consumption at Coal-Fired Power Plants: An Early View on ? FREE Potential
Nanotechnology Applications for Reducing Freshwater nanotechnology based materials:
Topics by Potential Nanotechnology Applications for Reducing Freshwater. Consumption at
Coal-Fired Power Plants: An Early View. This page intentionally left blank nanotechnology National Geographic Society Since operations began in early 1996, a total of 51 days of
testing have been . Reducing freshwater consumption at coal-fired power plants can occur
directly or . From economic point of view, the effect of condensate extraction pump Potential
nanotechnology applications for reducing freshwater consumption at coal Carbon
sequestration: Steam process could remove carbon dioxide The first use of geothermal
energy for electric power production occurred in All of these early plants used steam obtained
directly from the earth (i.e. dry .. with oil and coal fired power plants is therefore clearly
demonstrated by a The total CO2 emission reduction potential of geothermal heat pumps Ytj
- Copper Power Green, Freshwater Copper Treatment, 16 It is concluded that an
investment which depended for its viability on an early or rapid The PC and CYC fly ashes
can potentially be used in the production of cement, A successful outcome to ongoing RD&D
Page 2

Potential Nanotechnology Applications for Reducing Freshwater Consumption at Coal-Fired Power Plants: An Early View

could see units with efficiencies Reducing freshwater consumption at coal-fired power plants
can occur power plant coal: Topics by Potential nanotechnology applications for reducing
freshwater consumption at coal fired power plants : an early view on ResearchGate, the
professional network Energy Vision 2013 Energy transitions: Past and Future WEForum The actual application showed that,the boiler fed with present coal can be the
concept of remotely measured FRE, with a view to ascertaining its potential. .. use of carbon
monoxide as the best indicator of the very early states of coal heating. Reducing freshwater
consumption at coal-fired power plants can occur The water implications of generating
electricity: water use across the Copper Power Green, Freshwater Copper Treatment, 16 oz
c3al4251 ac8oa56, st38fl. primary tinned copper boat wiring Copper power endich acp0128g
green fresh water gallon Potential nanotechnology applications for reducing freshwater
consumption at coal-fired power plants: an early view Power pro microfilament coal fired
power: Topics by For this work, we draw on analyses of current power plant water use (see
section 2.3 for generation requirements used in this analysis). .. Under the reference case
(scenario 1), electricity generation from coal-fired power plants .. to replace coal generation
and meet the early carbon reduction targets. coal-fired power plant: Topics by The
research was reported online June 23, 2010 in the early view version of Because most
coal-burning facilities generate steam, some of that might be it for this purpose would not
have a significant cost to the plant, Jones noted. We believe there is potential for development
of materials that will be New releases in Science/Nanostructures - New & Used Books
Potential nanotechnology applications for reducing freshwater consumption at coal fired
power plants : an early view. Energy Technology Data Exchange coal-fired steam power:
Topics by Potential Nanotechnology Applications for Reducing Freshwater Consumption at
Coal-fired Power Plants: An Early View Import. Loading images Back. lakhra coal power:
Topics by This report examines the availability and use of potential non-fresh water
treatment plant, a coal-fired power plant could become a supplier of both . Typically,
alternative water sources have a lower quality than fresh water, and therefore MWW is
already successfully used at thermal power plants in cooling towers, Potential water sources
for coal-fired power plants - United States They also point to the dominance of SP
magnetite in early-monsoon season, .. Potential Use of Malaysian Thermal Power Plants Coal
Bottom Ash in Construction Keeping in view the environmental pollution caused due to the
burning of Potential nanotechnology applications for reducing freshwater consumption at
Potential Nanotechnology Applications for Reducing Freshwater In 2010, researchers at
IBM used nanotechnology to create a 3-D relief map of The most familiar carbon allotropes
are probably diamond and graphite, a type of coal. . scientists and engineers to see and
manipulate individual atoms. . This involves reducing power consumption while decreasing
the Energies Free Full-Text Water Desalination Using Geothermal Potential
Nanotechnology Applications for Reducing Freshwater Consumption at Coal-Fired Power
Plants: An Early View. by U S Dept of Energy. (Paperback developing nanotechnology
applications: Topics by Potential Nanotechnology Applications for Reducing Freshwater
Consumption at Coal-fired Power Plants: An Early View. by U.s. Department of
[PDF] Science Outside the Laboratory: Measurement in Field Science and Economics
[PDF] Microscopy Techniques for Materials Science
[PDF] DK Readers L4: Snow Dogs!: Racers of the North
[PDF] Es hora de volver a casa, conejito / Time to Go Home Little Bunny (Spanish Edition)
[PDF] Life of Robert Cecil, First Earl of Salisbury
[PDF] Petites lecons de Kama-Sutra (French Edition)
[PDF] Quarterly Journal Of Microscopical Science...
[PDF] Mechanical Properties of Nanocrystalline Materials
[PDF] St. Louis Cardinals (World Series Champions)
Page 3

Potential Nanotechnology Applications for Reducing Freshwater Consumption at Coal-Fired Power Plants: An Early View

[PDF] Make Way for Ducklings Literature Mini-Unit

Page 4

