The Elements
and the Periodic Table
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Periodic Table Timeline

1669 — An unknown element
(phosphorus)is
discovered.

How? Hennig Brand attempted
to make gold by boiling urine.

—
\ Antoine Lavoisier

1789 — Known elements are
grouped by metals (solids)
and nonmetals (gases).




Periodic Table Timeline

1809 — At least 47 elements have been
discovered. Scientists are noticing
other patterns.

pZ Lithium
: \ Na| Sodium
m Potassium
1829 — Known elements are being sorted o
by chemical properties. Predictions about m Rubidium
known elements are being made. 3 -
Johann Dobereiner looked at the reactions Francium

of lithium, sodium, and potassium when
they were placed in water.
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Periodic Table Timeline

. . 1869 — The Father of the
1860 —Alist is released with Modern Periodic Table arranges

the atomic masses of Periodic Table based on known
known elements. properties.
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Hydiogan

1
Aot 4.2
Carton 43
Ammoria 5.2
Oxymen 5.5
Water &8.5
Fhosphomus 7.2
Fhosphurstted ydrogen a2
Nitrous gas 2.3
EXrer 25
GREcOUs cde of carbon 98
Nitrous cude 137
Suphur 4.4
Nitrc add 15.2
Suphuretiod hydrogen 15.4
Catonk add 5.3
Alochol 15.1
Suphuecus ackl! 199
Suphuric ackd 5.4

Carturettod hydrogen from stagnart water 535



Dmitri Mendeleev

® |n 1869, Dmitri Mendeléev Man | look
created the first periodic table good!
based off element properties and
atomic masses

® He discovered a pattern!
® Columns showed similar

properties
|
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Modern Periodic Table
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Elements are arranged:

Vertically into Families or Groups




Each family has distinct properties..

® All groups/families share similar properties and the
same number of electrons in their outer shell.

Lanthanides

Actinides

1 - - 18
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Hydrogen Group O

e Has one electron
* Very flammable gas

* fact:

 The Hindenburg blimp exploded because it was
filled with hydrogen

* Hydrogen is the most abundant element in the
universe, because it makes up stars
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Group 1:
.—Alkali Metals

e Soft, silvery metals
e | 0ses one electron

e Very reactive (especially
with water)

E 3|£:'

Sodium


http://www.youtube.com/watch?v=m55kgyApYrY
http://water
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Group 2:
—Alkaline Earth Metals

e Silvery-White Metals

e | 0oses two electrons

Calcium

e Reactive

e Found in rocks in the earth’s crust

e Used in fireworks and flares
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Group 3-12:
Transition Metals

lron

* Good&excellent « pMalleable and ductile

conductors of heat
and electricity * Electrons vary (N/A)
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] Periodic Table ]

Group 13: of the Elements I
Boron Family

* Gains/shares/loses five electrons

e Aluminum s the most abundant metal in Earth’s
crust.

* Fun Facts:

— Named after the first element in the family.

— Aluminum is used for foil wrap, pop cans, cooking pans, and
siding on houses.

— Aluminum was once seen as more precious than gold
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] Periodic Tabl
Group 14. of the Elements

Carbon Family

* Shares/gains/loses four electrons

* The element carbon is called the “basis of life".
e Silicon is mostly found in sand.

* Includes a non-metal (carbon), metalloids, and metals.

Silicon

* Facts:

— Named after first element in the family.

— There is an entire branch of chemistry devoted to carbon
compounds called organic chemistry.

— Silicon is 2" only to oxygen in abundance in Earth’s crust.
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] Periodic Table ]

Grou D 15: Py of he Eiements
Nitrogen Family s

e @Gains or shares three electrons
* Nitrogen makes up 78% of our atmosphere.

* Facts:

* Phosphorus is used for many things such as water softeners,
match heads, and fine china.

 Antimony and bismuth are added to other metals to lower
their melting point. Bismuth is used on fire-sprinkler heads.

Phosphorus 3

Al
s
3' i-. .
G Wl &



Periodic Table
of the Elements




Group 16: s ﬁ
Oxygen Family ¢

Gains or shares two electrons

Oxvygen is the most abundant element in the
earth’s crust

Facts:

— Sulfur is a non-metal that combines with metals to
form sulfides with distinct colors that are used in
paints.

— Selenium is needed in trace amounts in your diet. It

is also used in photocopiers.
- S 4
Sulfur T
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Group 17:
Halogens—

e Most are Poisonous

YouTube Video
 Gains or shares one electron

e \ery reactive

e React with alkali metals to form salts

e facts:
- Fluorine is the most reactive element
- Chlorine is used in pools and cleaning
products
- Bromine is used in dyes in cosmetics
- lodine is essential in diets Question 8 Mendeleev Lab



http://www.youtube.com/watch?v=mY7o28-l_WU
https://www.youtube.com/watch?v=u2ogMUDBaf4

Chlorine Gas was used as a chemical
weapon during World War |.

It was used by the Nazis in World War Il.
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. Group 18:
Noble Gases—

YouTube Video

* Non-reactive; inert

* Does not gain or lose electrons
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18
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* Colorless gases



https://www.youtube.com/watch?v=qNaBMvJXdJ4
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Rare Earth Metals

 Atthe bottom of the Periodic Table
 Composed of two series

1) Lanthanide Series  2) Actinide Series

o Top row (#S 57'71) Bottom Row (#s
* \ Very reactive 89-103)
* \lypically silver in color

All are radioactive
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