Small, tiny, itty bitty,
teeny weenie, miniscule,
minute, microscopic,
Infinitesimal.....
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Nano is a prefix
Nano means on billionth of something

1
1,000,000,000

A billionth means a thousandth of a
thousandth of a thousandth
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In the field of nanotechnology, the
nanometer is the important length scale.

For instance, carbon nanotubes often have
a diameter of about 4 nm.

~4 nm
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We can take

pictures of carbon nanotubes
with a special microscope that
uses electrons to see things.

Above: TEM Image of a bAWNT.
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Growth of Carbon Nanotubes with Controlled Morphologices
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How small is a nanometer compared to the
diameter of a hair ??
Diameter of a human hair
= 20-60 pm = 40,000 nm
= 0.04 mm
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What if we could magnify a piece of hair?
And what if we could wrap a string around
that hair so we could trace out its
circumference?

Let’s magnify the hair 100,000 times!
Then the 40 um diameter would be a 4
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If we stand in a circle to represent our
magnified piece of hair, how big would a
carbon nanotube be??

ITEM Normal Diameter
Diameter Magnified by
100,000

Human Hair 40,000 nm 4 meters

Nanotube 4 nm ?2?7?
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Is it the size of a wrapping
paper tube, pencil, birthday
candle, toothpick, pencil
lead??
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1 m = 1,000 mm = 1,000,000 pm =
1,000,000,000 nm

40,000 nm= ? mm

40,000 nm )1,000,000 = 0.04 mm
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