A bit of review...

Atoms for particular elements are ALWAYS
trying to have a full set of electrons in their
outer energy level. For the most part...this is
going to be 8 electrons (octet rule).

Elements are organized into “groups” or
“families” (both another name for columns)
based on their number of valence electrons.

For the most part, the family “number” tells you
how many valence electrons are found in a
neutral atom for that element.




Those crazy transition metals

So | sort of didn't tell you the
whole story. But let me fill in the

gaps...
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Those crazy transition metals

* As previously stated, atoms are always trying
to have 8 valence electrons in their outer

energy level....
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Those crazy transition metals

* There Is an exception...the transition metals
can fit more than just 8 electrons...they can fit
18 electrons in ineir outer energy levell!!
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Those crazy transition metals

Do we need to worry about these right now?

The answer Is no!
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Those crazy transition metals

* We are really only concerned about what are
known as the “Main Group” Elements. These all
follow the “octet rule” = 8 in outer energy level
makes the atom happy.
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Periodic Table
of Elements
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Legend - click to find out more...
Li - solid Br - liquid

Man-Metals Transition Metals Rare Earth Metals Halogens

Alkali Metals Alkali Earth Metals Other Metals Inett Elements




Group 13: The Boron Family

*The name of the family comes from
the ELEMENT LOCATED AT THE

TORP (this will be the same for the 14
through 16 families).

 The “3” tells us that elements in the
Boron Family have 3 valence
electrons.




Group 13: The Boron Family

Importance of Boron:

* When Boron is mixed with silicon
and oxyoen (aka...glass), @ type of
extremely strong glass is made that
does not shatter easily (PYREX).







Group 13: The Boron Family

Importance of Aluminum:




Uses for Aluminum




Aluminum

— Aluminum is light-weight, strong, and
malleable.

— Aluminum is the most abundant metal in

the Earth’s crust and is found mixed with a
mineral known as bauxite.

— It takes only 5% as
much energy to
recycle aluminum as
it takes to pull it out
of bauxite.




Group 14: The Carbon Family
4

he group contains:
A non metal
* Two metalloids

e Two metals




Group 14: The Carbon Family

 The metallic nature increases from
op to bottom for the Carbon Family.




Group 14: The Carbon Family

* The metallic nature increases from
top to bottom for the Carbon Family.




Carbon — many compounds!

* |n its pure state,
carbon is typically
found as graphite or
as diamonds.

* Both of these are
made ENTIRELY of
carbon atoms...they
are just joined
differently on the
atomic level.




Carbon — many compounds!




Carbon continued

e Carbon is also an
important part of:

— Sugar: Cs H12 O6

— Gasoline: Cs His

— Chlorophyll: Cs5 H72 Os
NsMg




Silicon is a metalloid
and has characteristics
of BOTH metals and

non metals.

— Conducts electricity
at high
temperatures.

— Insulates at low
temperatures.

— Very high melting
point (melts at high
temperatures).

Elemental Silicon



Silicon - review

coodtes Silicon accounts for
R R e 28% of the mass of the
Earth’s crust.

Sand is made of

} molecules containing
. one atom of silicon
joined with two atoms
of oxygen.

Elemental Silicon



Silicon

« Silicon is a metalloid
and has characteristics
of BOTH metals and

non metals.

— Conducts electricity

— Very high melting
point (melts at high
temperatures).

— These qualities
make it great for
microchips

Silicon Microchip



Group 15: The Nitrogen Family

« The metallic nature increases from

ﬂ top to bottom for the Nitrogen Family.




Group 15: The Nitrogen Family

 The metallic nature increases from
op to bottom for the Nitrogen Family.

* The most important elements of the
Nitrogen Family are Nitrogen and
Phosphorous.

* Both Nitrogen and Phosphorous
elements control reactions and allow
plants and animals to release energy
from food. = fertilizer.




Reading a Fertilizer Bag
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Group 16: The Oxygen Family

* Included in this Family is Oxygen,
the most abundant element in Earth’s
crust.




* In the upper atmosphere....



Ozone

* In the upper atmosphere, ozone blocks
harmful radiation from the Sun...without it,
cancer rates would sky-rocket and life
would not exist.

e Certain banned materials from aerosol
cans and refrigeration devices attacks the
ozone and can cause holes.



Ozone Hole

Certain banned
chemicals
prevent oxygen
atoms from
combining
together Iin sets
of threes...thus,
new ozone does
not form.







Group 17: The Halogens

Bromine:
liquid at room










The thyroid glad controls the speed
of reactions in your body.

The best source of iodine is
seafood...when fresh seafood became
less common in peoples’ diets,
scientists added iodine to salt “iodized
salt.”




Ozone Destroyers

* Ozone depleting
substances have been
used mostly by humans as
aerosol can propellants or
as refrigerants.

 Most of these substances
contain BOTH of the
elements fluorine and
chlorine 2> VERY reactive
Group 17 Halogen
elements.




Ozone Destroyers

 The CFCs that are

released make it up into
the atmosphere where
they are broken down by
the Sun’s radiation...

* This creates the REAL
ozone destroyers




Stratosphere




Group 18: The Noble Gases
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 Helium has two valence electrons,
while all the others have 8.

he noble gases are colorless and

odorless and extremely
UNREACTIVE.

ot

‘hese elements are useful for storing
ner substances that easily react with

ot

ner materials (dangerous chemicals,

important documents, etc.)



Noble Gases
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Group 18 Noble Gases:
Neon Lights

* When a filament is given electricity, it
glows. Since you are heating something
up, the filament can burn out. > normal

light bulb

* Using a noble gas both produces cool
colors by exciting electrons and forming a
plasma. Nothing is burning so lasts a lonag

time
—> bar/restaurant lights
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