Emergence of Novel Properties in a Simple Physical System

From H's and O's to H20:
How we get a liquid from the combination of two gasses.

Separately, at rodm temperature,
hydrogen and oxygen are gasses

® O

At room temperature, when two molecus of P(\iydrogen
combine with one molecule of oxygen, it pro
liquid we call water.

uces the

Question:

Here, we have what we might regard as a qualitative transformation - from gas to liquid.
As a liquid, water has different properties than its base elements, which are gasses.

Aliquid emerges from the combination of two gasses.
How is this possible?

1.
Oxygen carries two pairs of unshared electrons. Electrons repel eaach
other. This causes the water molecule to have a slightly bent structure.
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IV.
Because of their polarity (2H+ <--> 0-} ater molecules attract each other.
They connect through the formation of hydrogen bonds. These are very weak.
So, when they move, the bonds are easily broken , and so we get liquid.
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The O atom keeps
electrons away from
the H atoms,
causing the O atoms
to have a slighly
more negative
charge.



