
Print Notes – Installment 2
Chem 123 Winter 2003 – Rossi

How Microwave Ovens Work!

H2O

Microwave ovens specifically target water molecules!
  •Microwaves are too weak to excite electrons.
  •Microwaves are even too weak to excite vibrations.
  •But in microwave ovens they excite H2O rotations!

Microwaves specifically
excite H2O rotations...

but collisions quickly convert rotations
into molecular motion: HEAT!

Intermolecular
Collisions

Nuked Food

Pipin’
Hot!
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Color-Safe Whitening AgentsColor-Safe Whitening Agents
UV

Blue Light

Similar to the coatings in fluorescent light bulbs,
color-safe whiteners are dyes that absorb UV light
(which we can not see) and emit visible blue light.
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New outfit! Dingy whites!
What to do?(Reflects almost

all incident light) (Absorbs more
blue light)

Add normal blue dye?
No!  White becomes
dull white or grey!

Cause shirt to emit
blue light?  Yes!
This makes up for
the extra absorbance!

Oxidize yellows?
No!  That’s not
color safe!

Fluorescent organic dye
Non-toxic, water-soluble
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How a Color TV Screen Works

e– beam
�������

Electron
Gun

Rastering System
Electrons are aimed by
a changing electric field

Phosphor Dots

�������������������������������������������������������������
�������������������������������������������������������������
�������������������������������������������������������������

ZnS and CdS:
•ratio determines color
•10 ms decay
•Y and Eu: New, brighter!

Phosphor Ingredients
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<12% visible output
(mostly heat!)

Ugly! Nice!

Red-
Orange

+
Blue

YPO4·YVO4:Eu3+

 (“Phosphor” Coating)

UV


