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NANOXHMEIA

What is Nanochemistry?

With nanoscience being the discipline concerned with making, manipulating and
imaging materials having at least one spatial dimension in the size range
1-1000 nm and nanotechnology being a device or machine, product or process,
based upon individual or multiple integrated nanoscale components, then what 1s
nanochemistry? In its broadest terms, the defining feature of nanochemistry 1s the
utilization of synthetic chemistry to make nanoscale building blocks of different
size and shape, composition and surface structure, charge and functionality. These
building blocks may be useful in their own right. Or in a self-assembly construction
process, spontaneous, directed by templates or guided by chemically or litho-
graphically defined surface patterns, they may form architectures that perform an
intelligent function and portend a particular use.




Nanotechnology And Chemistry

Traditional chemistry: molecules and reactions. This is nanoscale. What is
new in nanoscience?

Traditional chemistry: mix plenty molecules A with plenty of molecules B and
receive plenty of molecules C.

e Low vield: only some A will react with some of B. Low sensitivity.

e Long time: we wait for A to collide with B.

Biological systems are quite different:

e Very high sensitivity. Example: olfactory sense. We can smell a skunk
(crotyl mercaptan) when the concentration is 2.9-10~° parts per million.

This means just several hundred molecules in the olfactory sensors (and
dogs can do much better)!

e Rather high reaction times: we smell a skunk very fast!

Nanoscale chemistry: we want to have high yield, high sensitivity, high reac-
tion times.
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O NMPQTOXZ ANEMIZTHPAZ KEPAAIOY KAPODITZAZ

Feynman prize, 1960: 1/64" motor (McLellan):
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Schematic of T4 Bacteriophage
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NANOKEIMENA

Famous IBM logo (Xenon on Nickel, Atom (Iron on Copper)
1990)




H KEGPAAH ENOZ MIKPOZKOIIOY
ATOMIC FORCE MICROSCOPY (AFM)




H KAIMAKA TOY NANO: NMAPAAEITMATA

MASTERING ARTIFICIAL NANOSTRUCTURES
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From the classic book Powers of Ten, Minster

by Philip and Phylis Morrison and the

1 nanometer office of Charles and Ray Eames. BIOLOGICAL NANOSTRUCTURES
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«PYZIKA» KOXYAIA
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FUNDING FOR NANOTECHNOLOGY
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SOURCES: U.S. Senate briefing on nanotechnology, May 24, 2001,
and National Science Foundation




TRENDS IN FEDERAL RESEARCH FOR SELECTED DISCIPLINES
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