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What is Nanotechnology?

- understanding and control of matter at dimensions less
than 100 nanometers- unique phenomena enable novel
applications.

- Unusual physical, chemical, and biological properties can
emerge in materials at the nanoscale. These properties
may differ in important ways from the properties of bulk
materials.

- Nanotechnology is going to change the world and the
way we live, creating new scientific applications that are
smaller, faster, stronger, safer and more reliable - Solve
the current problems including energy, medical,
environmental, and manufacturing problems.



Application fields of Nanotechnology
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Nanotechnology commercial products
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U A variety of nanotechnology products
- Health and fitness products, drug, clothes, cosmetics, constructions, electronics etc.


http://www.wilsoncenter.org/index.cfm

Cheap and clean Energy

- to develop clean, affordable and
renewable energy sources.

- Nanotechnology incorporating solar
panels- more efficiently converting
sunlight to electricity

- new batteries

- hydrogen storage materials

- catalysts for fuel cells

New solar panel films incorporate
nanoparticles to improve performance
(Gui Bazan).




Clean Water and Pollution Reduction

A clean water through inexpensive water purification

A lighter cars and machinery that requires less fuel;
alternative fuel and energy sources

Photo credit: Nanorust Cleans Arsenic
from Drinking Water.

Environmental monitoring

Nanotech- enabled sensors may be able to detect and
identify harmful chemical or blologlcal agents in the
environment. |

Monitoring Air Polluion Hot Spots Detecting Water Contaminants



Why Nanosensors?

Reduced size of the sensing parts and transducer

: miniaturization the devices

Surface properties are important due to large
surface-to-volume ratio
. Surface engineered nanomaterial can be used

as chemical and biosensor
- Increased sensitivity

- Improved detection limits
- faster instrumental responses
- smaller amounts of samples



Nanosensors

A Carbon Nanotube
A Metal Nanoparticles
A Quantum Dot

A Nanowires

A Nanocantilever



Carbon Nanotube based Nanosensor

- Single walled carbon nanotubes (SWNTSs)
- Multiwalled carbon nanotubes (MWNTS)

The advantages of CNT for chemical sensing
- Nano dimensions
- Surface chemistry
- High surface area
- Electronic properties

Environmental Monitoring

- gas sensor

- organophosphorus pesticides
- phenolic compounds

- herbicides




Carbon Nanotube Field Effect Transistor

CNT cy\et of CNTs
Sio,

Si Gate

- Electrical properties of CNT
. sensitive to the effects of charge transfer and chemical doping

- The target molecule - changes in electrical conductivity

-high sensitive
- inabllity to identify analytes



Carbon Nanotube Field Effect Transistor
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Carbon Nanotube based chemical sensor
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Change in resistance of poly(m-aminobenzenesulfonic acid)-functionalized

SWNTSs films in response to 20 ppm NH.
Haddon, JACS (2007)



Carbon Nanotube based chemical sensor
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Applications of Gold Nanoparticles

- particle aggregation
- changes in local refractive index
- surface-enhanced Raman scattering (SERS)

Murphy, ACC. CHEM. RES. (2008)



Size and shape dependence of

surface plasmon resonance
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Sensing Mechanism of silver pyramidal NP

Monitor the Localized Surface Plasmon Resonance to
measure local changes in the refractive index of the Ag
nanoparticles. Van Duyne, J. Phys. Chem. B 107 (2003).



