#  Let's continue the journey - day 2
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How many molecules of oxygen (O2) will be necessary to turn one
molecule of aspirin into carbon dioxide (CO2) and water (H20)?

C,HO, +0O,=CO,+H,0
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)
e the building blocks an
the building rules? s,

What the difference between different atoms?
Why do the atoms connect the way they connect and not
in some different way?
Why did the atoms of oxygen and nitrogen connect by two
and argon stay alone in the air?
Can the carbon dioxide atoms be connected differently?
o OHow do atom attach to each other?
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Electron cloud

Atomic composition

e Atoms are made up of even smaller particles, which define properties of elements
e If you change the arrangement of these particles or the number of these particles you will
change the properties of the element or the element itself

nucleus

If the @

the Earth, 1

Soccer field
1A = 100 000 fm

Almost all atomic mass is in the
nucleus

The densSity of matter in the nucleus is
enormous - 10P-10% g/cm?

The atoms are tiny, classical physics
cannot accurately predict their
behavior (quantum effects)

2.5x10° tons ~ 200
Egyptian pyramids



Atomic composition

o Atoms are made of nucleus and an electron cloud around it
» The electron cloud has a negative charge, protons in the
nucleus have positive charge.
e In each atom the number of protons is equal to the number of
electrons so as a whole an atom is neutral
« (An atom can loose or acquire electrons, getting charged)
« |n addition to protons a nucleus contains neutrons. The
neutrons do not have any charge
« Electrons, protons and neutrons are subatomic particles



The Size of the atom

If we Shrink a million times...

A human hair iS now thirty Stories
thick...

Racteria are the Size of torpedoes..

And atoms are just barely visible as

tiny Specks.




Shrink another thouSand times
brings us to NANOMETER (10° meter)
Scale. The little man iS about 2 nm
tall and the atoms are about 1710t of
his size

BUT 4TiLL
NOTHING
ELECTRIC!




Let's Shrink 10 more times to atomic
Size - 101° meter and look at a single
carbon atom. Some electrons are
humming around... but where are
poSitive charges?




Now the man iS a hundred timesS Smaller, PICOMETER Scale. That is a
million of a millionth, or 102 actual Size.

If the diameter of the atom were the length of a football field, then the
nucleuS would be Smaller than a pea.
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This is hydrogen atom

® The number of protonS defines the

element

® The elements in the periodic table
are written in the order of their
atomic numbers, which is the
number of protonS

electron ¢
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Atoms

" e e The nucleus is held together by a
o ity powerful short-range force attraction
called THE STRONG FORCE, which

overcomes electrical repulsion.

This intenSe pull makesS mosSt nuclei
virtually indestructible.




Atomic mass

e Atomic number - is the number of protons in nucleus
o Atomic number of C?
e Atomic mass ? Each proton and neutron has 1840 times the mass of an

electron GACH PROTON AND NEUTRON
WEIGHS ABOUT ONE AMU.

Particle Mass

PROTON 1.673x107%4g

NEUTRON 1.675x107%4g
ELECTRON 0.00091x107%4g

e Chemists define an atomic mass unit, or AMU, to be precisely one-twelfth
the mass of a 2C atom. The common carbon atom has a mass of exactly
12.000000 AMU, by definition.

e All other atomic masses are computed relative to this reference.




6 electrons 6 electrons

!
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6 protons and 6 protons and
6 neutrons 7 neutrons

Atomic mass of C=
(0.989x12)+(0.011x13) = 12.011

# _ ]
i fractional fractional
atomic mass of mass of mass of
= | abundance of = + | abundance of = +

an element isotope 1 isotope 2

isotope 1

isotope 2




ISotopes

We can write it as 12C

n & This atom has
<7 ) 6 protons

! neutrons
6 electrons

This is carbon ('C") atom 14 ;o i) & carbon atom 0

éltrhf’:c\sris We can write itas®®c « » -
prote In the natural carbon it is LR e
6 neutrons

6 electrons preSent at -1/



ISotopes

ISotope - each of two or more forms of
element that contain equal number of protons
but different number of neutrons in their
nuclei, and hence differ in relative atomic
mass but no in chemical properties.

MoSt natural iSotopes are Stable
The unStable ones fall apart releasing
Subatomic particles and electromagnetic
waves. This is called radioactivity




A special element Hydrogenium

e Hydrogen is the only element that has
different symbols and names for its isotopes:
e 'H - protonium
e 2D -deuterium
o 3T -tritium

2l ("DEUTERILM") U CTRITIUMY)




