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Presentation Goals

1
0 Explain why nanotechnology is important

0 Define and explain nanoscale, surface area to
volume ratio, and melting point depression

0 Demonstrate learning module’s ability to simulate
and elaborate the nanoscale concepts



Why is nanotechnology important?

1
0 Properties and behavior change
0 Applications
m Carbon nanotubes

m Nanoparticles for drug delivery
m Nanomaterials

0 New Industries and oppertunities



Carbon NanoTube




What is “nano”?

1
0 Exact scale example

0 Relative scale example
0 Dimension limit for nanoscience

Upper bound - 100nm for effects to be seen
Lower bound — 1nm to avoid atomic effects



Scale of Metric System
e

Symbol

for Scientific
Prefix Prefix Notation
exa E 1000 000000000 000000 1018
peta P 1 000 000 000 000 000 1018
tera T 1 000 000 000 000 1012
giga G 1 000 000 000 10°
mega M 1 000000 108
kilo k 1 000 10°
hecto  h 100 102
deka  da 10 101

sy 1 10°

deci d 0.1 10~
centi  «© 0.01 1072
mili m 0.001 10~
micro W 0.000 001 10°°
nano  n 0.000 000 001 10-°
pico p 0.000 000 000 001 10-12
femto  f 0.000 000 000 000 001 10-19
atto a 0.000 000 000 000 000 Q01 10718




Size/Scale
]

A6 man is 1.62 meters tall
14 :ogo‘b:lmnm;:uﬂ Blood Cell




Surface Area/Volume Ratio

0 The SA/V ratio is the surface area of a shape
divided by its volume.

0 Explain the behavior of the SA/V ratio as the size of
an object changes.

o0 Explain how the SA/V ratio is used to define the
nanoscale region as 1-100nm.



SA/V Ratio Vs. Edge Length

Surface Area to Volume Ratio
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Effects of SA/V ratio

]
0 More surface for interaction

0 More surface energy than bulk material

0 Melting point depression



Melting Point Depression

0 When heating a solid to a certain point, there
will be enough energy to break the bonds
holding the material together

0 Since the atoms on the surface are bonded to
fewer atoms, they are easier to pull apart

0 At the nanoscale, SA/V increases, and thus
melting requires less energy

o Just as SA/V, 100nm is the critical point



Melting Point Depression Formula
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AT-change in melting temperature

y-surface energy

Vs-molar volume

Tm-melting temperature in normal scale (r=oo)
AHmM-enthalpy of melting

r-the radius of the pieces that a material is sliced into



Melting Point Depression of Gold

Change in Melting Temperature for Au Particles
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Learning Module Goals

0 Introduce the importance of nanotechnology

0 Describe the changes that occur at the nanoscale
level

0 Explain size and scale from 1 meter to 1 nanometer

0 Demonstrate the mechanism behind the increase of
surface area to volume ratio with decreasing particle
Size

0 Demonstrate the mechanism behind melting point
depression with decreasing particle size



How Software Works

0 What is a nanometer?: This section features a
step-by-step animation going from the macroscopic
to nanoscale world.

0 Surface Area to Volume Ratio: Users derive the
surface area/volume relationship by observing the
change in surface area as they decrease particle size

0 Melting Point Depression: Users observe how the
melting point of gold changes as they decrease the
particle size.



Advantages of Software

0 Sections are very visual when presenting the
concepts

0 Use of the software is self-explanatory

0 Helpful and concise explanations are provided for
each of the concepts

0 Software is flash-based, so it can be easily
accessed from any web browser
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